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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 (u3MKEe HAa YpPOBHE OCHOBHOrO o0OIIEro 00pa3oBaHUs
COCTaBJICHA Ha OCHOBE TOJIOKEHHM M TpeOOBaHUW K pe3yibTaTaM OCBOCHHUSI Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTEIbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€toM (eaepaabHON pabouei MporpaMMbl BOCTIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

Copmepxanne mporpaMmbl 10 (U3HKE HAMpaBlieHO Ha (GOpMUPOBaHHE
€CTECTBEHHOHAYYHON TIpaMOTHOCTA OOYyYaroUIuXcsi W OpraHu3aluio U3y4eHUs
Gbu3MKKM Ha JAESITeNIbHOCTHOM OCHOBe. B mporpamme mo (u3Mke y4UTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenmera B peanuzauuu tpedoBanuii ®I'OC OO0 k
TUTAHUPYEMBIM JTHYHOCTHBIM U METalpeIMETHBIM pe3yJbTaTaM 00yUCHHS, a TAKKe
MEXIPEIMETHBIE CBA3M E€CTECTBEHHOHAYUYHBIX Y4YEOHBIX NPEIMETOB HAa YPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[TporpamMma mo (u3HKe ycTaHaBIMBAET paclpesesieHne yueOHOro MaTepuana
1o rojam oOyueHus (MO Kjaccam), IpejiaraeT NpUMEPHYIO OCIEA0BATEIbLHOCTh
U3YyYCHHS TeM, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHUS MPEIMETHOTO COACPKAHUSI U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[TporpamMMa mo Qu3uke pa3zpaboTaHa ¢ LEIbI0 OKa3aHUS METOJUYECKOU
MOMOIIH YYUTEIIO B CO3/IaHNU paboueii mporpaMmbl IO Y4eOHOMY MPEIMETY.

®dusuka sBISETCI CUCTEMOOOPa3yIOIIUM JJIsl €CTECTBEHHOHAYYHbBIX YUEOHBIX
PEIMETOB, TMOCKOJIbKY (PU3NYECKHE 3aKOHBI JIEKAT B OCHOBE IIPOIIECCOB U
SABJICHUM, W3y4YaeMbIX XUMHEH, Ouosiorued, acTtpoHoOMued U (HUINYECKOU
reorpadueii, BHOCHUT BKJaJ B  E€CTECTBEHHOHAyYHYIO KapTUHY  MHpA,
npenocTaBiseT HauOosee sicHble OOpas3lbl MPUMEHEHHS HAyyHOro METOo/a
MO3HaHMSI, TO €CTh CII0C00a MOIyYeHHUs JOCTOBEPHBIX 3HAHUN O MHUPE.

Onna W3 TIaBHBIX 3a7a4d (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOMT B (POPMHUPOBAHUU €CTECTBEHHOHAYYHOM I'PaMOTHOCTH U
MHTEpeca K HayKe Y 00y4Jaronnxcs.

N3yyenne ¢usuku Ha 0a30BOM ypOBHE TPENIOiaraeT OBJAJCHUE
CIIEYIOIMMH KOMIIETEHTHOCTSAMHM, XapaKTePU3YIOUIUMH €CTECTBEHHOHAYUHYIO
I'PaMOTHOCTb:

*« HAY4HO OOBSICHSTH SBJICHUS;

« OLICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEIOBAHMS;

* MHTEPIIPETUPOBAThH JaHHBIE W HCIIOJIb30BAaTh HAYYHBIE JJOKA3aTEIbCTBA IS

MOJIYYCHUS BBIBOJIOB.

[lenn wu3yuyeHuss (PU3NKK HAa YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUS

ompeneneHsl B Konmenmuu mnpenomaBaHusi ydeOHoro mpeamera «Dusmkay B



oOpa3oBaTenpHBIX oOpraHusauusax Poccuiickoit @enepaiuu, peamu3yrOLIUX
OCHOBHBIE  00I111€00pa30BaTEIbHbIE MPOrPaMMbl, YTBEPXKIEHHOW peEUICHUEM
Komnernn Munucrepcersa npocerienust Poccuiickoin @enepanuu (IpoToKoJ OT 3
nexadps 2019 r. Ne [1K4BH).

Heau uzyyenust pu3suKu:

 IpUOOpETEHNE MHTEpECa M CTPEMJICHUs OOyYaronMXxcsli K HAayYHOMY
U3YYEHUIO TPUPOJIbI, PA3BUTHE MX HHTEIUIEKTYallbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

* pa3BUTHE MPEJCTaBICHUN O HAyYHOM METOJie MO3HaHUA U (HOPMHUPOBAHUE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOLUM SIBIICHUSM;

- (hopmMupoBaHNEe HAYYHOTO MUPOBO33PEHHUS KaK pe3yJsibTaTa U3y4eHHUs] OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKU;

« hopMHpOBaHHE TPEACTABICHUN O poiau (U3MKU AT Pa3BUTUS APYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA;

«pa3BUTHE  TMPEACTABICHHMA O  BO3MOXKHBIX  cdepax  Oyayuien
npodeCCUOHAIBHON JIESITENNBHOCTH, CBSI3aHHOU ¢ (PU3UKOM, MOATOTOBKA K
JanbHeNeMy oOy4eHHUIO B 3TOM HaIlPABJICHUU.

JlocTikeHne 3THX LeJeld MporpaMMbl MO (U3UKE Ha YpPOBHE OCHOBHOTO

o011iero oOpa3oBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

« IpUOOpEeTEeHUEe 3HaHMM O  JUCKPETHOM  CTPOEHUU  BEILIECTBA, O
MEXaHUYECKUX, TEIJIOBBIX, DJIEKTPUYECKHX, MArHUTHBIX M KBaHTOBBIX
SIBIICHUSX;

* IPUOOPETEHUE YMEHUH OIUCHIBaTh U OOBICHATH (PU3NYECKUE SIBICHUS C
UCIIOJIb30BAaHUEM TOJIYYEHHBIX 3HAHUN;

« OCBOGHME METOJOB  pEUIeHUS  MPOCTEHIIMX pacy€THBIX 3aaad

C MCTOJIb30BaHUEM bu3nUecKux MOJEJIel, TBOPYECKHUX
U TIPAKTUKOOPUEHTHUPOBAHHBIX 33/1a4;

- pa3BUTHE YMEHUW HaAOII0JaTh MPUPOJHBIC SBICHHUS W BBIMOJIHATH OIBITHI,
nabopaTopHble pabOThl W OKCIEPUMEHTAJbHBIE HCCICIOBAHUS C
UCIIOJIb30BaHUEM U3MEPUTEIBHBIX PUOOPOB;

+ OCBOCHHE TPUEMOB paboThl ¢ HHpOpMalUe (U3NYECKOTO COACPKAHUS,
BKJItOUYasi THPOPMAIIMIO O COBPEMEHHBIX JTOCTHKEHUAX (PU3UKHU, aHATU3 U
KPUTUYECKOE OLICHUBaHUE MH(GOPMALIHH;

* 3HAKOMCTBO €O c(hepamu mpodeccnoHaTbHON ASSITENbHOCTH, CBSI3aHHBIMU C
¢u3MKONW, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH  Ha
JOCTHXKEHUSIX (PU3UUECKON HAYKH.

Ha w3yudenue ¢usuku (0a30BbI YpOBEHH) HA YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanus oTBoauTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJEN0), B §
KJ1acce — 68 yacoB (2 yaca B Henento), B 9 kiacce — 102 yaca (3 yaca B HefIeni0).



[Ipennaraemslii B mporpaMmMe 1o (usmnke mnepeueHs J1adopaTopHBIX padoT U
OIBITOB HOCUT PEKOMEH/IaTENIbHBIN XapaKTep, YUUTENb JIelaeT BEIOOp MPOBEICHUS
7a00paTOpHBIX PabOT U OMBITOB C YYETOM HMHIMBUIYaJbHBIX OCOOEHHOCTEN
00yJarommxcs, CIUCKa SKCIEPUMEHTAIBHBIX 3aJaHHM, MpeaaraéMbIX B paMKax
OCHOBHOT'O TOCY/IapCTBEHHOT0 YK3aMEeHa 10 (pU3UKE.

COJAEP)KAHUE OBYYEHUSA

7 KJIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY/KAIOIIEero Mupa.

®usuka — Hayka o npupoxe. fABneHusa npuponbl. PU3NYECKUE SBICHUA:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckne BenuuuHbl. W3mepenue ¢usnueckux BenmnuuH. Dusmueckue
npudopsl. [lorpenHocts u3mepeHunili. MexxayHapoaHasi CUCTEMA €IHMHMII.

Kak ¢usuka u JApyrhe ecCTECTBEHHbIE HAyKHM H3y4aloT MPHUPOY.
EcTecTBEeHHOHAyUHBI METOJ MO3HAHMS: HAOJIOJECHHUE, MOCTAHOBKA HAYyYHOIO
BOIPOCA, BBIIBU)KEHUE TUIIOTE3, SIKCIEPUMEHT 110 MPOBEPKE TMIOTE3, OOBSICHEHNE
HabogaemMoro aByieHus. Onucanue GU3NUECKUX sIBJICHUN ¢ IOMOIIbIO MOJIEJIEH.

Hemoncmpauuu.

1. MexaHu4eckue, TEIJIOBBIE, JJIEKTPUYECKHE, MArHUTHBIE,

CBETOBBIEC SBJICHUS.
2. ®usnyeckue NpuOOpHl U Mpoleaypa NpsIMbIX U3MEPEHUN aHAJTIOTOBBIM H
U(POBBIM TPUOOPOM.
Jlabopamopuvie pabomul u onvimel.
1. OmpeneneHne UEHbI I€IEHUS LIKaJIbl U3MEPUTEILHOTO TpUdOpa.
2. HM3mepeHue pacCTOSHUMU.
3. H3mepenue o0bEéMa KUAKOCTH U TBEPJOTO TEa.
4. OnpeneneHue pa3MepoOB MalbIX TEN.
5. M3mepenue Ttemmeparypel IpU IIOMOLIM >KHUJIKOCTHOIO TEpMOMETpa U
JlaTYuKa TEMIIEPATYPHI.

6. IIpoBeneHue uccnenoBaHus MO IPOBEPKE T'MIIOTE3BI: NAIBHOCTH IIOJETA
[IapUKa, MYIIEHHOTO FOPU30HTAJIBHO, TEM OoJblle, YeM OOJbIlIe BhICOTA
MyCKa.

Pa3znen 2. IlepBoHayajibHbIe CBEeCHUS 0 CTPOEHNH BelleCTBA.

CrpoeHne BemiecTBa: aTrOMbl M MOJIEKYJIB, WX pa3mepbl. OINbITHI,
JIOKa3bIBAIOIIME TUCKPETHOE CTPOCHHUE BEILIECTBA.

JBm>kenne yactui BemecTBa. CBSA3b CKOPOCTM JBWKEHHS YacTHL C
temnepaTypoil. bpoyHoBckoe nBwxeHue, auddysus. BzaumoneicTBue yacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIKUBAHUE.



ArperaTHble COCTOSIHMSI BEIIECTBA: CTPOEHUE Ta30B, KUAKOCTEH U TBEPABIX
(KpUcTaIIMYecKux) Tesl. B3auMOCBsS3b MEXKIy CBOMCTBAMHU BEIIECTB B PAa3HBIX
arperaTHBIX COCTOSHUSAX M WX aTOMHOMOJICKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpayuu.

1. HaGnroneHue OpoyHOBCKOTO ABUKEHHUS.

2. HaGmonenue nuddyszuu.

3. HaGmionenue  siBIeHH, OOBACHSIOIUXCS MPUTKECHHUEM WIH

OTTAJIKMBAHUEM YaCTUI] BEIIECTBA.
Jlabopamopuvie pabomul u onvimol.
1. OueHka JuameTpa aroma METOOM  PSAOB (c
UCIOJIb30BaHuEM (hoTorpaduii).

2. OnbITHI 10 HAOIIOICHUIO TEIJIOBOTO PACHIMPEHUS Ta30B.

3. OnbITh 10 OOHAPYKEHUIO ACUCTBUS CHUJI MOJIEKYJISIPHOTO MPUTSKEHUS.

Paznen 3. /IBukeHue u B3auMOACCTBHE TeJl.

Mexanudeckoe ABMKEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBHUKEHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM JIBMXKEHHUH. Pacuér mytu u
BPEMEHU JIBUKCHUSI.

SlBnenue wuHepuuu. 3aKOH MHEpUMHU. B3anMonencTBue Ten Kak MNpUYMHA
U3MEHEHUS] CKOPOCTH JBM)KEHHMS Tell. Macca Kak Mepa HHEPTHOCTH Tela.
[InotHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IUHULIC
o0BbEMa BelleCTBa.

Cuiia Kak xapakTepucThKa B3auMozencTBus Ten. Cuiia ynpyroctd M 3aKoH
I'yka. 3MepeHue CUilbl ¢ MOMOLIBIO AMHAMOMETpA. SIBJIECHHUE TATOTEHUS W CHIIA
TskecTd. CHila TSDKECTH Ha Ipyrux Iutanerax. Bec tema. HeBecomocTs. Crnoxkenune
CWJI, HAIIPABJIEHHBIX 110 OAHOM NpsiMoil. PaBHoercTByomas cuil. Cumia TpeHusl.
TpeHne CKOJIbXKEHUS U TPEHUE MOKOSA. TpeHUe B MPUPOJIE U TEXHUKE.

Jemoncmpayuu.

Hab6nronenne MexaHnuecKoro JIBHXKEHUS TeTa.

N3mepenre cKopoCTH NPSIMOJIUHEHHOTO ABUKEHHUS.
HabGmronenue siBjeHUST MHEPIIHH.

HabGnrogenne n3MeHeHnsl CKOPOCTH MPU B3aUMOICHCTBUU TeEN.
CpaBHeHHME Macc 10 B3aUMOJICHCTBUIO TE.

AN A o o

CnoxeHue CUJl, HallpaBJICHHBIX IO OJTHOM MPSIMOM.

Jlabopamopuvie pabomel u onvimel.

1. OmpezeneHne CKOPOCTH PaBHOMEPHOTO ABUKEHUS (IIapuKa B JKUJIKOCTH,
MOJIEJIH JIEKTPUUECKOTO aBTOMOOUIIS M TaK Jiajee).

2. Ompenenenue cpeaHeil CKOPOCTH CKOJIbKEHUs Opycka WM IIapuKa o
HAaKJIOHHOM IJIOCKOCTH.

3. Omnpenenenue MIOTHOCTUA TBEPAOTO Tea.



4. OmpITHl, JAEMOHCTPUPYIOLIUE 3aBHCHUMOCTh pacTskeHus (medopmarimn)
IPY>KUHBI OT IPWIOKEHHOW CHJIBI.

5. OmnbIThl, AEMOHCTPUPYIOIIHE 3aBUCUMOCTb CHJIbBI TPEHHUSI CKOJIBKEHUS OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS IOBEPXHOCTEN.

Pa3nen 4. laBiaenne TBEPABIX TeJl, }KUAKOCTEH U ra3oB.

Hasnenue. CriocoObl YMEHBIIEHHS U YBEIMUEHUs AaBiieHus. [laBieHue rasa.
3aBUCHMOCTh JaBJI€HHUA raza OT oO0b&ma, TemmepaTypsl. l[lepemaua maBneHus
TBEPABIMHU TEJIAMHM, KUJIKOCTAMH M Tra3zamu. 3akoH [lackans. IIHeBmarnueckue
MAalIMHbl. 3aBUCUMOCTh JABJIEHHS KHUJAKOCTU OT INIyOMHBI. ['MapocraTHueckuit
napajokc. Coobmatroiuecs cocynpl. ['uapaBinueckue MEXaHU3MBbl.

Atmocdepa 3emsin u atMocdepHoe naBiaeHUE. [IpuyMHBI CyIIECTBOBaHUS
BO3qymHOW oOosouku 3emiu. Onbit Toppuuemnu. M3mepenune atmochepHOro
JABJIEHUS. 3aBUCUMOCTh aTMOC(EPHOr0 AABJICHUS OT BBICOTHI HaJ YPOBHEM MOPS.
[Tpubops! 17151 U13MepeHus: aTMOC(EPHOTO TABJICHHUS.

JleficTBHE XKUIKOCTH M ra3a Ha MOTPYXEHHOE B HUX TeJO. BrITamkusaromas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBanue.

Jlemoncmpayuu.
3aBUCUMOCTB JABJICHUS ra3a OT TEMIIEPATYpHI.

[lepenada naBiaeHUs )KUAKOCTHIO U Ta30M.
Coobmiaroiuecst COCybl.

['mapaBauyueckuu mpecc.

[IposiBrienne nercTBUS aTMOCHEPHOTO JABIICHHUS.

o A W N RE

3aBUCUMOCTh BBITAJIKMBAIOIIEH CHJIBI OT O0OBEMA MNOTPYKEHHOM YacTh
TE€JIa ¥ ITIOTHOCTH KUJKOCTH.

N

PaBeHCTBO BBITAJIKMBAIOIIEH CUJIBI BECY BBITECHEHHOM KUJIKOCTH.

8. YcIioBHME MUIaBaHWs Tel: IJIaBaHUE WIIM MOTPY>KEHUE TEJl B 3aBUCUMOCTH
OT COOTHOUIEHUS INIOTHOCTEHN TEa U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimel.

1. HccnepgoBaHue 3aBUCMMOCTH Beca Tejia B BOJIE OT 00bEMa MOTPyKEHHOM B
JKUJIKOCTh YacTH TeJa.

2. OmnpeneneHue  BBITAJKUBAIOIICH  CWJIBI, JCWCTBYIOIIEM Ha  TEJO,
MOTPYKEHHOE B KUJIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIEN CUJIbI, IEVCTBYIOLIEH HA TEIO
B JKMJKOCTH, OT MaccChl Tea.

4. OmbITBI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJIKWBAIOLICH CHJIBI,
JNEUCTBYIOIIEH Ha TEJIO B )KUIKOCTH, OT 00bEMA MOTPYKEHHON B JKUIKOCTh
YacTH Teja U OT IJIOTHOCTH JKUIKOCTH.

5. KoHcTpyupoBaHwe apeoMeTpa WJIM KOHCTPYUPOBAHUE JIOAKU U
OIpEICIIEHUE €€ TPY30IOABEMHOCTH.

Paszgea S. PaGoTra u MOIIHOCTB. JHeprus.



Mexannyeckast pabota. MOITHOCTb.

[IpocThie MexaHWU3MBI: pbIUar, OJIOK, HAKJIOHHAs TIOCKOCTh. [IpaBmiio
paBHOBecusi pbryara. lIpuMeHeHue TmpaBWiia paBHOBECHSI pbluara K OJIOKY.
«3onoroe mnpaBuno» MexaHuku. KIIJ] mnpocteix MexaHusmoB. IIpocTeie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass dHeprusi. KuHeTnueckas W TNOTEHUHAIbHAS DHEPTHS.
[IpeBpallieHre OHOTO BHJIA MEXAHUYECKOW YHEPTUH B APYTrOW. 3aKOH COXPAHEHUS
SHEPIrUU B MEXAHHUKE.

Jemoncmpayuu.

1. [IpuMepbI IPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimel.

1. Omnpenenenuie paOOThl CHJIbI TPEHUS MPU PABHOMEPHOM JIBUKECHUHU TeJa

10 TOPU3OHTAIBHOW MOBEPXHOCTH.
2. HccnepoBanue ycioBUlM paBHOBECHS phluara.
3. H3amepenue KIIJl HakTOHHOI MIIOCKOCTH.

4. V3yuyeHune 3aKOHA COXPAaHEHUS MEXAHUYECKON YHEPTUH.
8 KVIACC

Pa3ngea 6. TenjioBbIe ABJICHUS.

OCHOBHBIEC TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU CTPOECHUS
BemiecTBa. Macca W pa3mepbl aTOMOB M MOJIEKYJ. ONBITHI, MOATBEPKIAOIINE
OCHOBHBI€ MOJIOKEHUS MOJICKYJISIPHOKUHETUYECKOU TEOPUH.

Mopgenu TBEPAOTO, >KUAKOTO U Ta3000pa3HOTO COCTOSIHUM BEIECTBA.
Kpucrammueckue u amopdubie Tena. OObICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJIOKEHUUM MOJEKYJIAPHO-KUHETUYECKOW TEOPHUHU.
CmauuBaHNE U KallWUISIPHBIE SIBJICHU. T€IIOBOE PACIIMPEHUE U CKATHE.

Temneparypa. CBsi3b TeMIiepaTypbl CO CKOPOCTBIO TEIJIOBOTO JIBHXKECHUS
yactuill. Buytpennsas osHeprus. CnocoObl HM3MEHEHHsS BHYTpPEHHEH DJHEpPruu:
Terronepenaya 17§ COBEPIIICHUE paboTHI. Bubr TEIIoNEepeAaYn:
TEIIONPOBOHOCTh, KOHBEKIIHS, U3IyYEHHE.

KonuuecTtBo TemnoThl. YjenbHas TEIIOEMKOCTh BellecTBa. TeriooOMeH u
TEIUIOBOE paBHOBeCHE. YpaBHEHUE TerloBoro Oananca. IlmaBineHue u
OTBEPJICBAHUE KPUCTAUIMYECKUX BEIIECTB. YJEIbHAsA TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcamus. Mcmapenmne. Kumenme. YnenpHas Terora
napooOpa3oBaHusl. 3aBUCMMOCTh TEMIIEpaTypbl KHIIEHHS OT aTMOoc(epHOro
JTaBJICHUSI.

BnaxnHocTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMI0Ta CTOPaHUs.

[TpuHumnel paboThl TerioBbix ABuratenei KIIJ[ rerioBoro aBurarens.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOUIEH CPEJIBL.



3aKoH COXpaHCHHUA U IIPEBPAICHHNA OHCPIruu B TCIJIOBLIX IIPOLIECCax.

Hemoncmpayuu.

1.

2
3
4.
5

o o N o

Hab6nronenmne OpoyHOBCKOTO JIBHIKCHUS.

Hab6mronenune nuddysun.

HaOmnroieHue sIBJICHUI CMaYMBaHUs M KAIWUIAPHBIX SBJICHUM.
HaOnroieHne TerioBoro pacmpeHust Tedl.

V3MeHeHre JaBJICHHs ra3a NMpH W3MEHEHHH O00bEMa M HAarpEBaHWH WM
OXJIQXKICHHH.

[IpaBuia U3MepeHUs TEMITEPaTyPhI.

Bupl Temonepenayu.

OxJakIeHue TIPY COBEPIIICHUH PaOOTHI.

HarpeBaHue npy COBEpIICHUH PA0OTHI BHEIITHUMU CHJIAMH.

. CpaBHEHHE TEIUTOEMKOCTEH PA3TMYHBIX BEIIECCTB.

. HaGmronenue kuneuus.

. HabGmroneHne mocTostHCTBA TeMIepaTyphl IPH TUTaBICHHUU.
13.

Mojenu TenJIOBBIX IBUTaTEIICH.

Jlabopamopnvie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

OneITH IO OOHAPYKEHUIO IEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.
OnbITHI 110 BHIPAIIMBAHUIO KPUCTAIIOB OBAPEHHOM COJIM MJIM caxapa.
OnbITel 10 HAOMIOJEHUIO TEIJIOBOIO PACUIMPEHUS Ta30B, XKUJIKOCTEH U
TBEPIBIX TEIL.

OmnpeneneHue JaBJICHUS BO3lyXa B OaJIOHE HITIPUIIA.

OnbITEI, AEMOHCTPUPYIONIME 3aBUCUMOCTh JABJIEHUS BO3AyXa OT €ro
00bEMa M HArpeBaHUs W OXJIAKICHHUS.

[IpoBepka rumoTe3bl JIMHEHHON 3aBUCUMOCTH JIJTMHBI CTOJIOMKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne w3MeHeHUss BHYTPEHHEW DHEPrUU Tela B pe3yJibTare
TEIJIonepeay U padOThl BHEITHUX CHJI.

HccnenoBanue siBIeHUS TEMJIOO0OMEHA MPU CMENIMBAHUM XOJOJHOU H
ropst4er BOJIBL.

OnpeneneHne  KOJIMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOM  TIpHU
TEIJI000MEHE C HArPEThIM METATUYECKUM ITUITUHAPOM.

Onpenenenue yaeabHOW TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanne mponecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

Onpenenenue yaeabHOW TEMIOTHI IUIABJICHUS JIbJA.

Pazgen 7. JaekTpudeckue 1 MAarHUTHbIE SIBJICHUS.
Onektpusanus Ten. JIBa poaa siekTpUYecKux 3apsanoB. BzaumopaeicTBue

3apspKeHHbIX  Ten. 3akoH Kymona (3aBUCHMMOCTh  CHJIBI  B3aUMOJICUCTBUS

3APAKCHHBIX TCJI OT BCJIMYHUHBI 3apsA10B U PACCTOSHUA MCIKIY TeHaMI/I).



Onextpuueckoe nosie. Hanpssk€HHOCTh 3nexkTpudeckoro mnoss. IlpunHimn
CYIIEPIIO3ULINU AIEKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenu snekTpuuecKux 3apsiioB. DJIEMEHTAPHBIA SIEKTPUUECKUN 3apsijl.
Crpoenne aroma. IIpOBOJHMKM W JUAJNEKTPUKU. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHUSl CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKA.
W cTOYHUKN TOCTOSIHHOTO TOKa. JIeMCTBUSL SIEKTPUYECKOTO TOKa (TEIIOBOE,
XUMHUUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B JKUJIKOCTSX U ra3ax.

OnekTpuyeckass nenb. Cuna  Toka.  DJNEKTPUUECKOE  HANPSKCHHE.
ComnpoTuBiieHHE NPOBOJHHKA. YIEIbHOE COMPOTUBJIIECHUE BEHIECTBA. 3akoH OMa
I ydactka nenu. llocnemoBarenbHOE M mapajuleNbHOE — COSIUHEHHE
MIPOBOJIHUKOB.

PaGora u MomHOCTh »3nekTpudeckoro Toka. 3akoH Jlxoyns—JleHna.
DOneKkTpuyecKre enu U MOTPeOUTENM 3IEKTpUUecKoil sHeprun B ObiTy. KopoTkoe
3aMbIKaHUE.

[ToctostHHBIE ~ MarHuThl.  B3anMoOAEHCTBHME  TOCTOSHHBIX ~ MAarHHUTOB.
MarnutHoe nosnie. MarHuTHOE 1oJie 3€MJIM U €r0 3HAYCHUE MJIS KU3HU Ha 3eMJe.
OmpiT  Opcrena. MarauTHoe T1OJe  JJIEKTpUYECKOro Toka. [IlpumeHenue
AJIEKTPOMArHUTOB B TEXHUKE. J[€CTBME MAarHUTHOTO TOJISl HA MPOBOJAHUK C TOKOM.
DNEeKTpOJBUIaTeNlb MOCTOSTHHOTO TOKa. VICHoJb30BaHUE SJIEKTPOJBHUIaTelied B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apanes. SABneHnue 3NeKTpOMarHuTHOW UHAYyKIuU. [IpaBumno Jlenna.
OnexTtporenepaTtop. CrnocoObl MOTy4YEHUsI ITEKTPUUECKON SHEPTUu.
DJIEKTPOCTAHIIMN Ha BO30OHOBIISIEMBIX HCTOUHHUKAX YHEPTUH.

Hemoncmpauuu.

DJeKTpU3anus Tell.

JIBa poza 3JIEKTpUUYECKUX 3apsS0B U B3aUMOJCHUCTBUE 3aPSIKEHHBIX TEJ.
Y CTpoRCTBO M JEHCTBUE IEKTPOCKOIIA.

DNeKTpoCcTaTHUEeCKast HHAYKIHUS.

3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.

[IpOBOIHUKH U AUBJIECKTPUKH.

MogenupoBanye CUIIOBBIX JIMHUN 3JIEKTPUYECKOTO MOJIA.

M cTOYHMKY TOCTOSIHHOTO TOKA.
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JleicTBHS DIEKTPUYECKOTO TOKA.

[ER
o

. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.

[Eny
=

. I"'a30BbIi1 pa3ps.

[EEN
N

. U3mepenne cuitbl TOKa aMIepMeTpOM.

[ERN
w

. I3MepeHne 31eKTpUIeCKOTO HAMPSKEHUS! BOJIBTMETPOM.

[
N

. Peocrar 1 Mara3uH COpOTUBIICHUM.
. BzanMoencTsue mocTOSHHBIX MATHUTOB.
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16.
17.
18.
19.
20.
21.

22.
23.
24,

25.

MoaenupoBaHrue HEBO3MOXKHOCTH PA3CICHUS MTOIOCOB MATHUTA.
MoaenupoBaHrue MarHUTHBIX MOJIEW MMOCTOSIHHBIX MAarHUTOB.
OnbIT Ipcrena.

MarnuTtHoe 1ojie Toka. DIeKTPOMAarHHmT.

JlelicTBHE MarHUTHOTO TOJI HA TPOBOJHUK C TOKOM.
DJIEKTPOJBUTATEND MTOCTOSTHHOTO TOKA.

HccnenoBaHue sIBIEHUS JIEKTPOMATHUTHONW MHAYKIIHH.

OmneiTel @apajes.

3aBUCUMOCTh HAINpPABIEHUS HWHAYKIMOHHOIO TOKa OT YCIOBHHA €ro
BO3HHKHOBEHHUSI.

DIIEKTPOTreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopuvie pabomul u onvimaul.

1.
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10.
11.

12.

13.

14.

15.

16.

OnpIThl O HAOMIOACHUIO DJICKTPU3AIMU TeJl UWHAYKIUEH | Mpu

CONPUKOCHOBEHUH.

HUccnenoBanne HAEUCTBUSA BJIEKTPUYECKOTO TIOJS HA TMPOBOJHUKH U

JARJIEKTPUKHU.

COopka u npoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.

W3mepeHue U peryJimpoBaHHUE CUIIbI TOKA.

N3mepeHne U peryJMpoBaHUE HAIIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKa, MAYLIETO 4Y€pe3 PE3UCTOp, OT

COMPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OnbITel, J1E€MOHCTPUPYIOIINE 3aBUCHUMOCTh AIEKTPUYECKOTO

CONPOTHUBJIEHUSI TMPOBOAHUKA OT €ro JJIMHBI, IUIOIIAJH TONEPEYHOrO

CEUYEHUS U MaTepHaa.

IIpoBepka mpaBuiia CIIOXKEHUS HANPSHKEHUH NPU  ITOCIEI0BATEIBHOM

COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBwiia sl CUJIbI TOKAa NPH MapajuieIbHOM COEAUHEHUH

PE3UCTOPOB.

OmnpeneneHue padOTHI ANEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.

OnpeneneHue MOIIHOCTHA  JAJEKTPUUECKOTO TOKA, BBIJIEISAEMOM Ha

pesucrope.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA, WIYIIETO 4Yepe3 JaMIIOUKy, OT

HaINpsHKEHUs Ha HEW.

Onpenenenue KIIJ[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MOCTOSIHHBIX MAarHUTOB.

N3yueHre MarHuTHOTO MOJIsl TOCTOSIHHBIX MarHuToB TIpU
X O0BETMHEHUH U Pa3ICTICHUN.

HccnenoBanue AeMCTBUS DJIEKTPUYECKOIO TOKA HA MArHUTHYIO CTPEJIKY.



17. OOBITB, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIBI  B3aUMOJECHCTBHS
KAaTyIIKM C TOKOM M MarHuTa OT CHJIBl TOKa WM HallpaBJICHUS TOKa B
KaTyIIKE.

18. MI3ydueHue AeiCTBUSL MAarHUTHOTO MOJISI HA IPOBOJHUK C TOKOM.

19. KoHcTpynpoBanue u uzydeHue padoThl 31E€KTPOABUTATEIIS.

20. smepenue KII/] anekTpoaBUraresibHON yCTaHOBKH.

21. OnBpITBI IO HCCIIEIOBAHUIO SIBIICHUS DJICKTPOMAarHUTHOM WHIYKIUU:
UCCIICOBAHUE W3MEHCHHUI 3HAY€HUs W HANpaBJICHUS HWHIYKIIMOHHOTO
TOKA.

9 KIIACC

Paznen 8. Mexannueckue siBJICHUS.

Mexannueckoe JOBWwkeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXAHMYECKOIO JBWKECHHS. PaBHOMEpHOE NPSAMOJIUHEUHOE
nemkeHue. HepaBHomepHoe npsMonuHenHoe aBvkeHue. CpenHsss 1 MTHOBEHHAS
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckopeHHOe mpsiMOJIMHEWHOEe JBHkeHHe. (CBOOOIHOE
nagenue. OnwiTel ['anues.

PaBHOMepHOE JBMXKEHUE 1O OKpY>KHOCTH. Ilepuon u dacrora obOparieHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpoCTpeMUTENBHOE YCKOPEHUE.

IIepseiit 3axk0H HproToHa. Bropon 3akoH HeroroHa. Tperuii 3akoH HprotoHa.
[IpyHIMN CyTIepIIO3UIUH CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHUs: CUJia TPEHUS CKOJIBKEHUS, CHIIa
TPEHUS MTOKOSI, APYTUE BUJIbI TPEHUSL.

Cuna TsHKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. YCKOPEHHE CBOOOHOTO
najgeHus. J{Buxenue minaneT BOkpyr ComnHua. IlepBas kocMuueckass CKOPOCTb.
HeBecoMoCTh 1 neperpysKu.

PaBHOBecue matepuanbHON TOUkH. AOCONIOTHO TBEpIOe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MOMeHT cuiibl. LIeHTp TsxecTH.

Nmnynee Tena. M3menenue nmnyibca. UMOynbe CUiibl. 3aKOH COXPaHEHUS
MMIyJIbCa. PEakTUBHOE NBUKEHUE.

Mexannueckass paboTra W MOIIHOCTB. PabGoTa CHII TSKECTH, YNPYTOCTH,
TpeHusi. CBsA3b dHEPruM U padoThl. [loTeHIIMaNbHas YHEPTUS Tela, MOJHATOTO Hajl
MOBEPXHOCTHIO 3eMJIH. [loTeHIIMabHAsE SHEPTUs CKATOW NPYKUHBI. KnHeTnueckas
sHeprus. Teopema O KMHETUYECKOW SHEPrUU. 3aKOH COXPAHEHUS MEXaHWYECKOU
DHEPI'UH.

Hemoncmpauuu.

1. HalnroneHue MexaHMYECKOTO JIBHXKEHHS Tejla OTHOCUTEIBHO Pa3HbIX Tell

OTCYETA.
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8.
9.

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

CpaBHEHHE TyTel W TPAGKTOPUM [BMXKEHHS OJHOTO U TOrO XK€ Tena
OTHOCHUTEJIBHO Pa3HbIX TEJl OTCUETA.

N3MepeHne CKOPOCTH U YCKOPEHUS MPSIMOITMHEWMHOTO JIBUKECHHS.
HccnenoBanne Mpu3HAKOB PABHOYCKOPEHHOTO JBUKEHUS.

HaOmronenue aBuKeHUsI Tela Mo OKPY>KHOCTH.

HaOnronenne MexaHUYeCKUX SIBIICHUM, MPOUCXOASIINX B CUCTEME OTCUETA
«Tenexka» mpu €€ PpaBHOMEPHOM U YCKOPEHHOM JIBMXKCHUU
OTHOCHUTEJIbHO KaOHWHeTa (PU3HKHU.

3aBUCUMOCTh YCKOPEHUSI TeJa OT MacChl Tejla U JEHUCTBYIOIIEH Ha HEro
CHIIBL.

HaOnronenue paBeHcTBa CUIJI PU B3aUMOJICCTBUU TEIL.

N3MeHeHue Beca Tenna Ipu YCKOPEHHOM JBUKEHUH.

[Tepenava uMiysibca Ipu B3aUMOICHCTBUU TEI.

[IpeobpazoBanus IHEPTUM MPU B3aUMOJICUCTBUU TEJ.

CoxpaHeHue UMITYJIbCa MMPU HEYIIPYTOM B3aUMOICUCTBUM.

CoxpaHeHre UMITyJIbca MpU a0COIIOTHO YIIPYTrOM B3aUMOJICHCTBHUH.
HaOnronenue peakTUBHOTO JBUKECHUS.

CoxpaHeHrne MEXaHHUYECKON dYHEPTHH IIPU CBOOOIHOM I1aJICHHH.
CoxpaHeHrEe MEXaHUYECKOW YHEPTUU MPU ABUKEHUH TENA MO IEUCTBUEM
MPY>KUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

10.

KoHcTpynpoBanue TpakTa JJisl pa3roHa M JajJbHEHIIEro paBHOMEPHOIO
JBH>KCHUS IIAPUKA WIIN TEIEKKH.

OmnpeneneHue cpeaHel CKOPOCTH CKOJIBKEHHUST OpycKa WM JIBHXKCHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpeHHUs Tejaa NPU PABHOYCKOPEHHOM JBMKEHUHU IIO
HAKJIOHHOM TJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IMyTH OT BPEMEHH IMPU PABHOYCKOPEHHOM
JIBI>KCHUU 0€3 HaualbHOM CKOPOCTH.

[IpoBepka THUIIOTE3bI: €CIM TIPU PABHOYCKOPEHHOM JBUXKEHUU 03
HayaJbHONW CKOPOCTHU IMYTH OTHOCATCS KaK psAJl HEUETHBIX YHUCEN, TO
COOTBETCTBYIOIIHME MPOMEXKYTKH BPEMEHH OJIMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CHUJIbl TPEHUS CKOJIBKEHHUS OT CHIIbI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenue kodhGUIEEeHTa TPEHUS CKOJIBKCHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

OmnpeneneHue pabOThl CUJIBI TPEHHUS TPU PABHOMEPHOM JABWIXKEHHUM Tella
110 TOPU30HTAILHON MOBEPXHOCTH.

Onpenenenue pabOTHl CHUJIBI  YNIPYTOCTH TMpPU  TMOABEME TIpy3a C
MCII0JIb30BAaHUEM HEMOABMKHOTO U MOJBUAKHOTO OJIOKOB.



11. I3ydueHue 3aKoHa COXPAHEHUSI SHEPTUU.

Paznen 9. Mexanuveckue Koj1e0aHUs U BOJHBI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJECOAHUI: IEPHUO/I,
4acToTa, aMIUIUTyAa. MaremMaTU4ecKuil U NpYKUHHBIM MadaTHUKU. [IpeBpamnieHue
SHEPIUM NPU KOJIeOATEIHLHOM JABUKECHUM.

3aryxatomue — kojeOanus.  BwiHyxkzaeHHsle — KoneOaHus.  Pe3oHaHc.
Mexannueckue BoaHbl. (CBoOWCTBA MeEXaHWYeCKUMX BOJIH. [IpoposibHble U
MONIEPEYHbIE BOJHBL. [[MMHA BOJHBI HW CKOPOCTh €€ PacnpOCTPAHEHHS.
MexaHnuecKkue BOJHBI B TBEPJOM TEJE, CEHCMUYECKUE BOJTHBI.

3Byk. ['poMKOCTh 3ByKa W BbicoTa ToHAa. OTpaxkeHue 3Byka. Hppas3Byk u
YIbTPa3BYK.

Hemoncmpauuu.

1. HaGmronenue komebaHWi Tenm MMOJ JCHCTBUEM CHJIBI TSDKECTH W CHJIBI
YIPYTOCTH.

Hab6nronenue xkonebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HaGnronenue BRIHY X ACHHBIX KOJI€OaHMI U pe30HAHCA.
Pacnpoctpanenue npo10JibHBIX U MOMEPEYHBIX BOJIH (HAa MOJIEIH).
Habronenune 3aBUCUMOCTH BBICOTHI 3ByKa OT YacCTOTHI.
AKYCTUYECKHUI pE30HAHC.
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Jlabopamopuvie pabomul u onvimol.
1. OmpeneneHne YacTOTBI U nepuoma  KoJjeOaHui
MaTeMaTHYECKOT0 MasiTHHKA.

2. OmnpeneneHue 4aCTOThI U IEpHUOAA KOJIeOaHU NPY>KMHHOTO MasiTHUKA.
3. HccnenoBaHue 3aBUCMMOCTH Tepro/ia KojaeOaHUI MOJBEIIEHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.
4. VccnemoBaHue 3aBUCUMOCTHU MEpUOa KoJeOaHUil MPY>KUHHOTO MasiTHUKA
OT Macchl Tpy3a.
5. IIpoBepka HE3aBUCUMOCTH INEpUOAa KoJieOaHUM Tpy3a, MOJBEIICHHOIO K
HUTH, OT Macchl Ipys3a.
6. OmbIThI, JAEMOHCTPUPYIOIIME  3aBUCUMOCTb  IEpUoja  KojeOaHuu
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.
7. W3mepenue yckopeHus cBOOOJIHOIO MaJeHUs.
Paznen 10. D1eKTpOMAarHuTHOE 1MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.
DJIEKTPOMarHuTHOE  TOJIE.  OJEKTPOMAarHuTHble  BOJMHBL.  CBOMCTBa
AJIIEKTPOMArHUTHBIX BOJH. IllKkama s1eKTpoMarHUTHBIX BOJIH. Mcnonb3oBaHue
AJIEKTPOMATrHUTHBIX BOJIH JIJISl COTOBOM CBSI3H.
OnexkTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BOJIHOBBIE CBOMCTBa
CBETa.
Hemoncmpauuu.
1. CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH.



2. BoiHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3yyenue CBOWCTB AJEKTPOMATHUTHBIX BOJIH C TMOMOIIBI0 MOOWIIBHOTO

TenedoHa.

Pa3nen 11. CBeToBbI€E SIBJIEHMUSI.

JlyueBas MOJIE€/Ib CBETA. HMcrounuku CBETA. [IpssmonHeHOE
pacapocTtpanenue cBera. 3arMenust Connua u Jlynsl. Otpaxkenue csera. [Lnockoe
3epKajo. 3aKOH OTPAXKEHUS CBETA.

[IpenomiieHue cBeTa. 3aKOH MpeomieHus cBeTa. [loaHoe BHyTpeHHEee
OTpaXEHUE CBETA. Hcnonb30BaHKE ITOJHOTO BHYTPEHHETO
OTPAXKECHUSI B ONTHUYECKUX CBETOBOJAX.

Jlunza. Xonm gyded B JsmH3e. Onruueckas cucrema ¢oToamnmapara,
MUKpOCKONa M Tejeckona. ['ma3 kak onruueckas cucrema. binM3opykocTh u
JaTbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crekTp. Omnbitel HbioToHa. CroxkeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus cBeTa.

Jlemoncmpayuu.

[IpsiMmonMHEHOE pacpOCTPaHEHUE CBETA.

OTtpakeHue cBeTa.

[TonyueHnne n300pakeHUi B MJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.
[IpenomiieHue cBeTa.

OnTudeckuii CBETOBO,.

Xop ntydeil B coOmparonieit JIMH3e.

XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.

[TonyueHnne n300pakeHU ¢ TOMOIIIBIO JINH3.
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[Tpuniun aeiictBus doToarnmapara, MUKPOCKOTIA U TEJIECKOIIA.

10. Mopens rnasa.

11. PaznoxxeHue 6e0ro cBeTa B CIEKTP.

12. [Tomy4yenue 6em0ro cBETa MPH CIOKEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopuvie pabomul u onvimel.

1. HccnenoBaHue 3aBUCMMOCTU yTria OTPa)KEHHsI CBETOBOTO Jiyuya OT yIJia
naJICHUs.

2. W3ydenue xapakTepUCTUK M300paKEHUS MPeIMETa B IIJIOCKOM 3€pKaJe.

3. HccnenoBanue 3aBUCUMOCTH yIjla MPEJIOMJICHUS] CBETOBOIO Jiyda OT yTJjia
MaJIeHUs Ha TPAHUIIE «BO3yX—CTEKIION.

4. [lomydeHue n300pakeHHii ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.

5. Ompenenenrie GOKYCHOTO PACCTOSIHUAS U ONMTUYECKON CUIIBI COOHMparoIien
JIUH3BI.

6. OMNBITHI 110 Pa3IOKEHUIO OEJIOro CBETA B CIIEKTP.



7. OOBITBI MO BOCHPUATHIO LIBETA MPEIMETOB MPU HMX HAOIIONEHUU Yepes3
LIBETOBBIE (PUIIBTPBHI.
Pa3nen 12. KBaHTOBBIE SIBJICHHUS.
OmnsiTel Pe3deppopaa u mianerapHas mozens aroma. Mogaens atoma bopa.
Hcnyckanue u MoromeHne ceeta aroMoM. KBaHThl. JInHENYaThle CIEKTPHI.

PamnoaktuBHOCTE. Anbda, Oera- u ramma-usnydenus. CTpoeHuEe aTOMHOTO
anpa. Hykionnas Mogenb aromMHoro sapa. W3orombel. PaanoakTuBHBIE
npespaienus. [lepuoa nmomypacnaga aTOMHBIX siJIEp.

SAnepHble peakiuu. 3aKOHBI COXPAHCHUS 3apSIOBOTO M MAaCCOBOTO YHCEN.
OHeprusi cBsi3M aToMHBIX snep. CBA3b Macchl U dHepruu. Peakiuu cuHTe3a U
nenenus siaep. Ucrounuku snepruu CostHIa U 3BE3I.

SAnepnas sHepretuka. JleMCTBUS paJuOAKTUBHBIX H3JIYYCHUH Ha >KHUBBIC
OpraHU3MBbl.

Jlemoncmpayuu.

CrieKkTpbl U3Ty4YEHUSI U TOTJIONICHHUS.

CIeKTpbl pa3IMYHbBIX Ta30B.

CnekTp Bogopo/a.

HabGnronenue TpekoB B kamMepe Buibcona.

PaboTa cuérunka HOHU3UPYIOMINX U3TYICHUH.

Peructpanus u3nydeHus NpupoIHbIX MUHEPAIOB U MPOTYKTOB.

AN A A o

Jlabopamopnvie pabomul u onvimaol.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITYUEHHUS.

2. HccnenoBanue TpPEKOB: M3MEPEHUE SHEPIMM YACTHUIBI 110 TOPMO3HOMY

nytH (1o doTorpadusim).

3. M3mepenue pagnoakTuBHOTO (PoHA.

IHoBTOpPHUTEIBLHO-00001AO NI MOAYJIb.

[ToBTOpUTENHEHO-00001AIOMINKA MOYJb MIPEAHA3HAYEH JJI1 CUCTeMaTU3alun
U 0000IIEHUS  TPEIMETHOTO  COJEpKaHWsT M OMbITa  JCSATEIbHOCTH,
MPUOOPETEHHOTO TPU U3YUYEHUH BCETO Kypca (PU3MKH, a TAK¥KE JJIs TIOJTOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o00yyaroluxcs,
BBIOPABIIKX ATOT y4EOHBIN MpeaMeT.

[Ipy M3ydeHUn AAHHOTO MOIYJS PEAU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NesATEIbHOCTH, HA OCHOBE KOTOPBIX 00€CreurnBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METaNpeAMETHBIX  IUIAHUPYEMBIX  pe3yJabTaTOB  oOydeHus, (opmupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHUE HAYYHBIX METOJOB HMCCIIEIOBAHUS
SBJICHUN TPUPOJLI U TEXHUKH, OBJAJEHUE YMEHUSIMHU OOBACHATH (U3UYECKUE
SBJICHUS, TPUMEHSs TIOJyYEeHHbIE 3HAHWA, pellaTh 3aJayd, B TOM YHCIE
Ka4E€CTBEHHbIE U SKCIIEPUMEHTAJIbHBIEC.



[IpuHIMNIMANBHO AESATEIBHOCTHBIM XapaKTep JAHHOTO pas3jielia Peaanu3yeTcs
32 CY€T TOro, 4ro OOy4YallIHecs BBIMOJIHSIIOT 3aJlaHus, B KOTOPBIX UM
npeIaraeTcs:
Ha OCHOBE IMOJYYEHHBIX 3HAHUM Pacro3HaBaTh U HAYYHO OOBSICHITH
busznyueckue SBJICHUS B OKpYyXalolled NpUpoAe U TMOBCEAHEBHON JKU3HU;
MCITI0JIb30BATh HAYYHbIE METO/IbI UCCIIEIOBAHUS (PU3NYECKUX SIBJICHUHN, B TOM
YUCJIE I IPOBEPKU TUIIOTE3 U MOITYYEHHS TEOPETHUECKUX BBIBOJIOB;
OOBSCHATh HAy4YHBIE OCHOBBI HaWOOJEe BaXXHBIX OCTH)KCHHH COBPEMEHHBIX
TEXHOJIOTUH, HAITPUMEDP, TPAKTUYECKOTO UCITOJIb30BAHUS PA3JIUYHBIX HCTOYHUKOB
SHEPrUM Ha OCHOBE 3aKOHA IMPEBPAILCHUS U COXPAHECHHS BCEX M3BECTHBIX BHUJIOB

SHEPIUH.
IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3ydenne (pu3nku Ha ypoOBHE OCHOBHOTO OOIIEro 0Opa30BaHUS HAIpPaBIECHO
Ha JIOCTH>KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pPE3yIBTaTOB.

B pesynbrare nzydenust Gu3MKU Ha YPOBHE OCHOBHOI'O 00IIEro 0Opa3oBaHus

y oOyuatoierocss 0yyT cOpMUpPOBaHbI CIEAYIOLINE JIUUYHOCTHBIE PE3YyJIbTaThl B
YaCTH:

1) IATPHOTHYECKOT0 BOCIIMTAHUS:

*- TIPOSBICHHE HHTEpeca K HCTOPUM U COBPEMEHHOMY COCTOSHMIO
poccuiickoi (hU3nYeCKOn HAYKH;

* - [ICHHOCTHOE OTHOIIIEHUE K JOCTUKEHUSIM POCCUNCKUX YUEHBIX-(PU3UKOB;

+2) rpa’KAAHCKOI0 U AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

«- TOTOBHOCTb K aKTHMBHOMY YYacTHIO B OOCYXJCHUH OOILECTBEHHO
3HAUYMMBIX M OTUYECKUX MPOOJIeM, CBA3AHHBIX C TPAKTUYECKUM
MPUMEHEHUEM JOCTKEHUN (DU3UKH;

* - OCO3HAaHHME BAXKHOCTU MOPAIbHO-ITUYECKUX IMPUHLHUIIOB B ACATEIBHOCTU
Y4EHOTO;

*3) 3cTeTHYeCKOr0 BOCIIUTAHMS:

« - BOCIIPUATHE ICTETUYECKUX KAYECTB (PU3NYECKON HAYKH: €€ TapMOHUYHOIO
IIOCTPOEHMS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

*4) IEHHOCTH HAYYHOI'0 ITO3HAHMS:

- OCO3HAHHME ILIEHHOCTH (IM3MYECKOM HAyKHM KaK MOIIHOIO HHCTPyMEHTa
MO3HAHHWS  MHPA, OCHOBBI  pPAa3BUTHS  TEXHOJIOTHUM, BaKHEHIIEH
COCTaBJISIIOIIEH KYJIBTYpPBHI;

* - pa3BUTHE HAYYHOU JIF0OO3HATEILHOCTH, MHTEPECA K MCCIIEA0BATEIbCKOU
NEATEIIbHOCTH;



«5)  ¢opMupoBaHus KYJbTYpPbI 310POBbSI W IMOLHMOHAJIBLHOTO
0J1aromosIy4uns:

- OCO3HAHHME LIEHHOCTHM Oe30macHoro ooOpas3a >KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXKHOCTH MPaBHJI O€30MAaCHOTO MOBEIACHUS Ha
TPAHCIOPTE, HA I0POrax, C IEKTPUYECKUM U TEIUIOBBIM 000pY0BAHUEM
B JIOMAIIIHUX YCIIOBUSX;

« - c(pOpMUPOBAHHOCTh HABbIKA pPEQIIEKCUHU, NMPU3HAHHE CBOErO IIpaBa Ha
OIIMOKY M TaKOTO K€ MpaBa y APYroro 4ejaoBeKa;

+6) TPYy10BOr0 BOCIIMTAHUA:

*- aKTMBHOE YYaCTHE€ B PEHICHUM MPAKTUYECKHX 3a7ad (B paMKax CEeMbH,
oOpa30oBaTeNbHON OpraHW3alMK, TOPOJa, Kpas) TEXHOJIOTHYECKOW U
COLIMAJIbHON HaMpaBICHHOCTH, TPEOYIOUIMX B TOM YHUCIEC U (PUINIECKUX
3HaHUMU;

* - THTEPEC K MPAKTUUYECKOMY U3YUEHUIO MPOPECCUil, CBA3aHHBIX C (PUBHKOI;

+7) 3K0JIOTM4€CKOr0 BOCIIUTAHMSI:

* - OpPUEHTAIMsl Ha NMpUMEHEHHE (PU3MUECKUX 3HAHWUN IJIs pelIeHus 3ajad B
00JIaCTH OKpPY’KaIoIIEeW Cpelibl, TUIAHUPOBAHUS MOCTYIKOB M OLIEHKU HX
BO3MOYKHBIX ITOCJIEICTBUM JIJIs1 OKPY KAIOILLEH CPEIbI;

* - OCO3HaHUE TI00aNTbHOIO XapaKTepa 3KOJOTHYECKUX MPOoOJIeM U MyTel ux
peuieHus;

- 8) ajanTanuu K U3MEHSIOIMMCH YCJIOBHAM COLHAIBLHON M NMPUPOIHOM
cpeabl:

- MOTPEOHOCTh BO B3aWMOJEHCTBUM MPHU BBINOJIHEHUH HCCIAEHOBAaHUN H
IPOEKTOB (PU3NYECKOW HaMpaBICHHOCTH, OTKPBITOCTh OMBITY M 3HAHUSIM
ApYTruX,

* - TOBBIIIEHUE YPOBHS cBOEH KOMIIETEHTHOCTH 4Yepe3

IIPaKTUYECKYIO NEATEIBHOCT;

«- TMOTPeOHOCT, B (OPMUPOBAHMHM HOBBIX 3HAHWUW, B TOM YHCIIE
dbopMyIMpOBaTh HACH, TOHATHS, THUIOTE3bl O (U3UYSCKHX OOBEKTAX MU
SIBJICHUSIX

- OCO3HaHHE Je(PUIIUTOB COOCTBEHHBIX 3HAHUU U KOMIIETCHTHOCTEH B
00JacTH (PU3HKWY;

s - IJJAHUPOBAHHWE CBOCTO Pa3BHTHs B TMPUOOPETEHUH HOBBIX (PU3HUSCKHX
3HAHMU;

- CTpEeMJICHWE AaHAJIM3UPOBaTh M BBIABISATH B3aUMOCBS3H IPUPOJIBI,
oOIIecTBa U IKOHOMHKH, B TOM YHCIIE C HCIOJIb30BaHHEM (HU3UIECKUX
3HAHMU;

- OIICHKA CBOMX JIEUCTBUUA C YYETOM BIIMAHHUS HA OKPYKAIOIIYIO Cpeny,
BO3MOYKHBIX TJIO0QTBHBIX TTOCIIECTBUM.



METANIPEAMETHBIE PE3YJIBTATBI

B pesymbraTe OCBOSHUS TpOrpaMMbl MO (HU3UKE HA YPOBHE OCHOBHOTO
oO1ero oo6pa3oBanus y o0ydaromierocs: 0yayT copMupoBaHbl MeTanpeaMeTHbIE
pe3yJIbTaThl, BKIIOYAIOIINE TT03HABATEIbLHBIC YHUBEPCATIbHBIC YICOHBIC JCHCTBUA,
KOMMYHUKATHBHBIC  YHUBEpPCAJIbHBIC  y4eOHBIC  JCHCTBUSA,  PETYIATHUBHBIC
YHHUBEpCaJIbHbIC yueOHbBIE TCHCTBUS.

ITo3naBaTe/bHBIE YHUBEPCAJIbHLIC yqeﬁmﬂe IleﬁCTBHSI

ba3oBble jornueckue gecTBUs:

* BBISIBJIATh U XapaKTEPU30BaTh CYIIECTBEHHbIC TPU3HAKH OOBEKTOB
(s1BICHUIN);

* yCTaHaBJIMBATh CYIICCTBEHHBIN MPU3HAK KJIACCHU(PUKAIIUKU, OCHOBAHUS IS
000011IeHUs U CPAaBHEHUS,

* BBISIBJIATh 3AKOHOMEPHOCTH U MPOTHUBOPEUHSI B paccMaTpUBaeMbIX (akrax,
JTAHHBIX U HAOJIOJACHUSX, OTHOCSIIUXCS K (PU3NYECKUM SIBICHUSIM;

* BBISIBJISITh  IPUYMHHO-CJICICTBEHHBIE CBSI3UM TPU HM3YYCHUU (PU3UUECKUX
SBJICHUI U MPOLIECCOB, AENIaTh BBIBOJBI C UCIIOJIB30BAHUEM JETYKTUBHBIX
Y MHAYKTUBHBIX YMO3AKJIIOUEHHH, BBIIBUTaTh TUIOTE3bl O B3aUMOCBS3SAX
(bU3HYEeCKUX BEJIUYUH;

* CAMOCTOSITENIBHO BBIOMPATH CIOCOO penieHust yueOHol (u3nuecKoi 3aaadu
(cpaBHEHME HECKOJIbKMX BApUAHTOB pEIICHMs, BBIOOp HaumboJee
HOJIXOJSIIETO ¢ YUETOM CaMOCTOSTEIbHO BbIIEJICHHBIX KPUTEPUEB).

ba3oBble uccienoBarTebcKme 1eiiCTBUSL:

* ICTIOJIb30BATh BOMPOCHI KAK UCCIEAOBATEILCKIUI NHCTPYMEHT MTO3HAHUS;

* IPOBOJIUTH IO CAMOCTOSITEIBHO COCTABICHHOMY IUIAHY OIBIT, HECIIOKHBIN
(GuU3MYECKUl HKCIEPUMEHT, HEOONbIIOE HCCIeI0BaHne (HU3UUECKOTO
SABJICHUS;

«OLIEHUBATh HAa NPUMEHUMOCTh M  JOCTOBEPHOCTh  HMH(OPMAILIHIO,
MIOJIYYEHHYIO B XOJI€ UCCIIEOBAHUS NN SKCIIEPUMEHTA;

* CAaMOCTOSITENIFHO (OPMYJIUPOBATH OOOOIIECHUS W BBIBOJIBI IO pe3ysibTaTaM
IPOBEAEHHOTO HAOIIOIEHUS, OIBITA, UCCIICJOBAHMS,

* IPOTHO3UPOBATh  BO3MOXHOE  JlajbHEHIIee  pa3BUTHE  (PU3HUECKUX
MPOLIECCOB, a TAK)KE BBIJIBUTAThH MPEANOJI0KEHUS 00 UX PA3BUTHH B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora ¢ unpopmanmeii:



* IPUMCHSTh Pa3JIUYHbIC METOJbI, HHCTPYMEHTBI W 3aIllpOChl MPHU TOHWCKE W
orOope WH(POPMAIMM WM JAHHBIX C Y4YETOM TNPEIJIOKCHHOH ydeOHOM
bu3ndecKoit 3a1a4u;

* aHAJIU3UPOBATh, CUCTEMATHU3MPOBATh W HHTEPIPETHPOBATH HH(DOPMAIHIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHHUS;

+ CAMOCTOSITCIBHO ~ BHIOMPAaTh  ONTHUMAJbHYIO  (QOpMYy  TpeCTaBICHUS
uHQOpMaIlMd W WUIIOCTPUPOBATh pEIIaeMble 3aJadyd  HECJIOKHBIMHU
CXeMaMH, TuarpaMMamMu, HHOU TpaduKoi M IX KOMOWHAITASMH.

KoMMyHMKATHBHBIE YHHBEpPCAJbHbIE YUeOHbIE NeHCTBHS:

*B XO0JIe OOCYXJeHHUS ydeOHOTO MaTepualia, Pe3yJbTaTOB JaOOpaTOPHBIX
paboT M IPOEKTOB 3a7aBaTh BOIPOCHI IO CYIIECTBY 00CYK/IaeMOU TEMBbI U
BBICKA3bIBaTh HJICH, HAIICJICHHBIC HAa PEIICHUC 3aJa4yd M IOJCpKaHUE
01arokenaTeaIbHOCTH OOIICHUS;

* COIIOCTABJISITh CBOM CYXKJICHHS C CYXKACHUAMU APYTHX YUaCTHUKOB
nauasnora, OOHapyXUBATh Pa3IMIUE M CXOACTBO ITO3HIIHIA;

* BBIp@)XKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U TUCbMEHHBIX TEKCTaX;

* MyOJIMYHO TPEJCTABIATh PE3YJIBTAThl BBIIIOJHEHHOTO (DH3UYCCKOTO OIBITA
(3KCIIepuMeHTa, UCCIICA0BaHUS, POEKTA);

* IOHUMATh W WCITOJIH30BaTh MPEUMYIIESCTBA KOMAHAHOW W WHIWBHUIYTBHON
paboThI MPU PelIeHNH KOHKPETHON (DU3NUECKOU MpOoOIeMBI;

* IPUHUMATB 1€ COBMECTHOM JIEATECILHOCTH, OPTaHN30BBIBAThH JCHCTBUS TIO
e€ JIOCTMIKEHUIO: paclpeleNisaTh POJH, O0O0CYyXJaTh IPOIECCHl U
pe3yJbTaThl COBMECTHOM paboThI, 00001IaTh MHEHHSI HECKOJIBKHUX JIFOCH;

* BBITIOJIHATh CBOKO 4acTh pabOTHI, JOCTHTAas KaueCTBEHHOI'O pe3yibTaTa Io
CBOCMY HAIIPABJICHUIO W KOOPJAWHHUPYS CBOM JEHCTBHS C APYTHMH
YJIcHaMH KOMaH/IbI,

* OIICHUBATh KayeCTBO CBOEro0 BKJIaJla B OOIIMHA MPOAYKT IO KPHUTCPHSIM,
CaMOCTOSTEILHO C(OPMYITMPOBAHHBIM YJ4aCTHUKAMH B3aMMO,ICHCTBHS.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS

Camoopranusanus:

* BBISIBJIATH MPOOJIEMBI B )KU3HEHHBIX M YYCOHBIX CUTYaIMSIX, TPEOYIOMIUX IS
pereHns GU3nIeCKuX 3HAHWM;

* ODHCHTHPOBATHCS B PA3NIMYHBIX  MMOAXOAAaX  TPHUHATHS  PEIICHHM
(MHIMBUAYyaJIbHOE, TIPUHATHE PEIICHHWS B TPYNIE, MPUHSATHE pEIIeHUMN
rpynmnoi);

* CAMOCTOSITEJIBHO COCTABJIATh aJTOPUTM pelieHus (GU3NYECKON 3a1aun WIH
MJIaHa KCCIEAOBAHUS C y4ETOM HMMEIONIUXCS PECYpCOB M COOCTBEHHBIX



BO3MOKHOCTEM, apryMEHTUPOBAThH IIPEIaraéMble BApUAHTHI PEIICHUM; O
Jies1aTh BbIOOpP M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.
CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

- 1aBaTh aJICKBAaTHYIO OLICHKY CUTyalluy U Ipeyiararh IjiaH €€ U3MECHEHNS],

« OOBSACHATh  NPUYMHBI  JOCTMXKEHUS  (HEAOCTMXKEHMs)  pe3yJIbTaToB
NESTEIbHOCTH, JaBaTh OLEHKY IPUOOPETEHHOMY OIIBITY;

« BHOCUTh KOPPEKTUBBI B JAESITEIBHOCTH (B TOM YMCJIE B XOJ BBIIOJHEHUS
(U3NYECKOTO MCCIEAOBAHMUA WM IPOEKTAa) Ha OCHOBE HOBBIX
OOCTOATENBCTB, HM3MEHUBIIMXCS CHUTYyallMd, YCTAHOBJIEHHBIX OIIHOOK,
BO3HUKILINX TPYIHOCTEH;

* OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEIU U YCIOBUAIM;

* CTaBUTh €051 Ha MECTO JIPYroro 4ejJoBeKa B XOJ€E CIOopa WU JUCKYCCHM Ha
HAy4YHYIO TEMY, [IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JIPYToro;

« IPU3HABATh CBOE MPABO Ha OIIKUOKY IPU pelieHn (PU3NUECKUX 3a7a4 UiIu
B YTBEPKICHHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYTOTO.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koHiy oOyueHus B 7 kjiacce npeIMeTHbIE pe3yJbTaThl Ha 0230BOM YPOBHE
JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUaIOIIUXCSl YMEHUI:

* ICTI0JIb30BaTh MOHATHS: (PU3NYECKHE U XUMUYECKHUE SIBJICHUS, HAOIIOICHHE,
HKCIEPUMEHT, MOJIENb, TUIIOTE3a, EAMHUIIBI (PU3MUECKUX BEJIUYMH, aTOM,
MOJIEKyJa, arperaTHbleé COCTOSIHUS BellecTBa (TBEpHOE, KHUIKOE,
razoo0paszHoe), MEXaHHYECKOe JBH>KCHUE (paBHOMEpHOE,
HEPAaBHOMEPHOE, TMPSMOJUHEUHOE), TPACKTOpHUS, PaBHOACUCTBYIOIIAS
cwia,  aedopmamms  (ympyras, — IJacTHYECKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

e paznuyaTh sBJIeHUA (AU(PQy3usi, TEIIIOBOE ABMKEHUE YACTHUI] BEILECTBA,
pPAaBHOMEpPHOE  JBW)XCHUE, HEPaBHOMEPHOE  JIBW)KCHHME, HWHEpPLMS,
B3aUMOJICHCTBUE TE€J, PABHOBECHE TBEPABIX TEJ C 3aKPEIUIEHHOW OCBIO
BpallleHus, Mepenaya JAaBJlCHHUS TBEPABIMU TENAMH, >KUIKOCTAMHU U
razami, arMocepHoe JaBjieHWE, IUIaBaHUE TeJ, MpPEeBpallEHUs
MEXaHMYECKON SHEpPruu) MO ONHUCAHUI0 MX XapaKTEPHBIX CBOWCTB U Ha
OCHOBE OIIBITOB, AEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOe SBICHHUE;

- pacno3HaBaTh  MPOSIBIICHUE  M3YYEHHbIX  (U3HYECKUX  SIBJICHUW B
OKpY’>XalollleM MHupe, B TOM 4YHcle (U3NYECKUE SIBJICHHUS B MPHUPOJE:
MPUMEPHI BIKCHUS C PA3IMYHBIMA CKOPOCTSMH B XKHUBOW M HEXUBOUN
npupoAe, ACUCTBUE CHJIbl TPEHUS B MPUPOAEC M TEXHUKE, BIHUSHUE
aTMOC(EpHOro JIaBJIEHUs Ha >KMBOW OpraHu3M, IJIaBaHUE PbIO, phlyarv B



TEJIe YeJIOBEeKa, MPU ITOM MEPEBOAUTH MPAKTUUYECKYIO 3a/1auy B y4eOHYIO,
BBIJIEJISATh CYIIIECTBEHHbBIE CBOWCTBA (IPU3HAKH) (PU3NUECKUX SIBJICHU;

« OMMCHIBATh M3YYECHHBIE CBOMCTBA Te€N M (U3NYECKUE SIBICHUS, HCIONb3YS
¢u3nuyeckue BeIMUYMHBI (Macca, O00BEM, IMJIOTHOCTh BEIIECTBA, BpEMS,
IIyTh, CKOPOCTb, CPEAHSSA CKOPOCTh, CHJIA YIIPYTOCTH, CUJIA TSKECTH, BEC
Telna, CWJIa TPEHUs, JAaBieHHE (TBEPAOro Teya, XUIAKOCTH, Trasa),
BBITAJIKMBAIOIIAS CHJIa, MEXaHWYECKasg padoTa, MOIIHOCTb, IJIEYO CHUJIbL,
MOMEHT CHJbl, KO3((ULUUEHT TMOJE3HOr0 JCHCTBUS MEXaHU3MOB,
KUHETUYECKasi M TOTEHIMAIbHAs SHEPrusi), IpU OINUCAHUU IPABHIBHO
TPAKTOBaThb  (PU3UYECKHI  CMBICI  HCIOJNB3YyeMbIX  BEIWYHH, HUX
00O3HAYCHUA M EAMHHIBI (PU3UYECKUX BEJIWYUH, HAXOAUTH (OPMYIIBI,
CBSI3BIBAIOLME JAHHYIO (DU3UYECKYIO BEJIMYUHY C JIPYTUMH BEIMUYMHAMU,
CTPOUTH IpaUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUUUH;

* XapaKTepU30BaTh CBOWCTBAa TeJ, (UINYECKUE SBJICHHUS U MPOLECCHI,
UCIIOJIB3YS MpaBWJIa CIOKEHUS CUi (BAOJb OJHOW MpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumeza, MPaBUJIO paBHOBECHUS pblyara (0yoka),
«30JI0TOE€ TPaBUJIO» MEXAaHUKH, 3aKOH COXPAHEHHS MEXaHWYECKOH
SHEPruM, NpU 3TOM JaBaThb CJIOBECHYI (OPMYIMPOBKY 3aKoHa U
3alMCBIBaTh €70 MATEMATUYECKOE BBIPAKECHUE;

* 00BSACHATH (PU3NUECKUE SIBICHHUS, POLIECCH] U CBOMCTBA TEJI, B TOM YHUCIIE U
B KOHTEKCTE€ CHUTyalMd NIPAKTUKOOPUEHTHPOBAHHOTO  Xapakrepa:
BBISIBJISITH PUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE W3 12
JIOTUYECKUX IIaroB ¢ Oonopoil Ha 1—2 HM3y4EeHHBIX CBOMCTBA (PM3HUECKHUX
SIBJIEHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

« pemaTh pacyéTHbIe 3a7a4u B 1—2 A€CTBUS, UCIIONb3Ys 3aKOHBI U (DOPMYJIBI,
CBsA3bIBatOLIME (U3MYECKUE BEIMYMHBI: HAa OCHOBE aHAJM3a YCJIOBHS
3aJaud  3alMChIBaTh KPAaTKOe YCJIOBHE, IMOJACTaBIATh (PU3NUYECKUE
BEJIMYMHBI B (OPMYJIbI M MPOBOJAUTH Pacu€Thl, HAXOAUTh CIIPABOYHBIE
JTaHHBIE, HEOOXOJUMBIE JIs PEIICHMS 3a]a4, OLEHUBATh PEaTUCTUYHOCTD
MOJTy4YEeHHOU (PU3NUECKOI BETUYUHBI;

- pacno3HaBaTh MpOOJEMbI, KOTOpPbIE MOXHO pEIIUTh NpPH MOMOILU
(U3MYECKUX METOJOB, B ONIMCAHUM HCCIIEIOBAHUS BBIIEISATH POBEPSIEMOE
OpeanoyiokeHne  (TMMoTe3y),  pa3iuyarb M HMHTEPIPETHPOBAThH
NOJyYEHHBIH pe3ynbTaT, HAaXOAUTh OLIMOKKM B XOJ€ OMbITa, AeaTh
BBIBOJIBI IO €T0 pe3yJIbTaTaM;

* IPOBOJIUTH OTBITHI 10 HAOTIOJECHUIO (PU3UUECKUX SIBJICHUMN WM (HU3HUIECKUX
CBOMCTB TeJI: (JOpMYJIUPOBATH MPOBEPsEMbIC MPEIIOI0KEHHS, COOUpaTh
YCTAaHOBKY U3 MPEIOKEHHOTO 000PY/I0BaHHUS, 3alIUChIBAaTh X0 ONbITAa U
(bopMyIupOBaTh BHIBOJIBI;



* BBINIOJIHATh TIPsIMbIE WM3MEPEHUsI PpACCTOSHHUSA, BPEMEHH, MAacChl Tena,
o0b€Ma, CHUIBl W TEMIEpPaTypbl C HCIOJB30BAHUEM aHAJIOIOBBIX U
upoBbIX MPUOOPOB, 3aMUCHIBATh IMOKa3aHUA MOPUOOPOB C YUETOM
3aJIaHHOM a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHNUN;

* IPOBOAUTH HCCIIEIOBAaHUE 3aBUCUMOCTU OAHOW (PM3UYECKOM BEITUYMHBI OT
JIPYrol € WCHONb30BAHUEM IMPSAMBIX H3MEPEHHUHN (3aBUCUMOCTH IYTH
PAaBHOMEPHO JBIDKYLIErOCs Tejla OT BPEMEHHM JABWKEHHUS TeJa, CHUJIbI
TPEHMsI CKOJIBKEHHUSI OT Beca Teja, KauecTBa OOpabOTKH IMOBEPXHOCTEH
TEJ1 U HE3aBUCUMOCTU CUJIbI TPEHMsS OT IUIOIIAIM CONMPUKOCHOBEHMS Tel,
CHJIBI YIPYTOCTH OT YIJIMHEHUS MPYXUHBI, BBHITAIKUBAIONICH CHUIIBI OT
00béMa TOTpYXKEHHOM dYacTH Tela U OT IUIOTHOCTU JKUIKOCTH, €€
HE3aBHCHMOCTH OT IUIOTHOCTH TeJIa, OT TIIyOMHBI, HA KOTOPYIO TOTPYKEHO
TEJO, YCJIOBHUM IJIaBaHUS TeEJ, YCIOBUM paBHOBECHS pbluyara U OJOKOB),
y4acTBOBaTh B IUIAHUPOBAHUM Y4YE€OHOTO HCCIEAOBaHUS, COOHMpATH
YCTAaHOBKY W BBINOJIHATh W3MEPEHHUs, CIeaysl MNPEeII0KEHHOMY IUIaHy,
(¢ukcupoBaTh pe3ysbTaThl MOJTYYEHHOM 3aBHCUMOCTH  (U3NYECKUX
BEJIMYMH B BHJIE TPEJIOKEHHBIX TaOIuIl U TpaduKOB, IE1aTh BBIBOBI MO
pe3yabTaTam UCCIeI0BaHuUS;

* IPOBOANTH KOCBEHHBbIE M3MEPEHUs (PUINYECKUX BEJIUYUH (TIOTHOCTh
BEILECTBA KUIAKOCTH M TBEPIOrO TENa, CUJIA TPEHHSI CKOJIbKEHUS,
NABJICHUE  BO3/AyXa, BBITAIKMBAIONIAs  CcWja, JACHCTByromas  Ha
HNOTPYKEHHOE B JKMIKOCTh TeNO, KOA(P(GUUIUEHT MOJE3HOTO AeHCTBUS
IOPOCTBIX MEXAaHU3MOB), CJeays MPEIOKEHHON WHCTPYKUUHU: TpHU
BBINIOJIHEHUH W3MEPEHUN COOMpaTh HKCIEPUMEHTAIbHYIO YCTAaHOBKY M
BBIUUCIISTH 3HAUCHNE UCKOMOW BETTUYHHBI,

« COOJIIOIATh TIPABUIJIA TEXHUKU O€30MaCHOCTH MpH padoTe ¢ J1abopaToOpHBIM
0o0opy1I0BaHUEM;

* yKa3bIBaTh NPUHLMUIIBI JEUCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMCTB!
BECHI, TEPMOMETpP, IWHAMOMETpP, COOOIIAIIIMUECS COCYIbl, OapomeTp,
phIYar, MOJABWKHBINA U HETIOJBMKHBIN OJIOK, HAKJIIOHHAS TTOCKOCTB;

* XapaKTepu30BaTh MPHUHIMWIBI  JCHCTBHS  W3YYEHHBIX MNPUOOPOB |
TEXHUYECKUX YCTPONCTB C OMNOpPOM HA WX oOmucaHusi (B TOM YHCIIE:
HNOJIUIMITHUKY, YCTPOWCTBO BOAOINPOBOJAA, THAPABIMYECKHI Tpecc,
MaHOMETP, BBICOTOMED, MOPIIHEBOM HACOC, APEOMETP), UCIIONb3Ys 3HAHUS
O CBOMCTBaxX (PU3NYECKUX SIBIICHUM U HEOOXOAUMbIE (PU3HUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

* IPUBOAUTH MPUMEPHI (HAXOAUTH HH(POPMALIMIO O IPUMEPaX ) MPAKTUYECKOrO
UCIIOJIb30BaHUsl (DU3MYECKUX 3HAHUKW B TIOBCEAHEBHOM JKU3HM IS
oOecrieueHuss 0e€30MacHOCTH TIpu  oOpamieHMH ¢ mpubopamMu U



TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHHUS 370POBBbS M COOJIOJCHUS
HOPM 3KOJIOTUYECKOT0 TIOBEJICHUS B OKPY’KaIoLIeH cpene;

*« OCYHIECTBIIATh OTOOpP MCTOYHHMKOB HHPopMaruu B HMHTepHere B
COOTBETCTBUH C 3a/JaHHBIM TIOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOINXCS
3HaHUH W TYTEM CpaBHEHUS PA3JIUYHBIX HCTOYHHMKOB BBLACIATH
uHbOpMaIIMIO, KOTOpas SBISETCS MPOTUBOPEUMBON WM MOXKET OBITH
HEJIOCTOBEPHOM;

* ICTIOJIb30BaTh IPHU BBINOJHEHUN Y4YEOHBIX 3aJaHH HAy4YHO-TOIYJISIPHYIO
JaUTepaTypy (U3MUECKOro  COAEp)KaHMsA, CIPABOYHBIE MaTepualbl,
pecypcebl cety HTEpHET, BiiageTs npuéMamMu KOHCIIEKTUPOBAaHUS TEKCTa,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

- cO37/aBaThb COOCTBEHHBIE KpAaTKHE IMHCbMEHHBIE M YCTHBIE COOOIIECHMS Ha
OCHOBE 2—3 MCTOYHMKOB MH(POpMAIMKU (PU3NYECKOTO COAECPKAHUS, B TOM
yyclle MyOJUYHO JeNlaTh KpaTKHe COOOLIEHMsS O pe3yibTaTax IPOEKTOB
WIM Yy4eOHBIX MCCIEJOBAaHUM, MpPU OSTOM TIPaMOTHO MCIOJIb30BaTh
U3YYEHHbI TOHATUHHBIM anmapaT Kypca (HU3UKH, CONPOBOXKIAThH
BBICTYIUIEHUE MTPE3EHTALUEH;

*IIpYU BBINOJIHEHUN Y4YE€OHBIX NPOEKTOB W HCCIEIOBAaHUI pacrpenemsiTh
00513aHHOCTH B TpyIIE€ B COOTBETCTBMM C IIOCTaBJICHHBIMU 3a/ayami,
CIEIUTh 3a BBIIIOJHEHUWEM IUIaHA JCWCTBUM, aJE€KBAaTHO OLICHUBAaTh
COOCTBEHHBIH  BKJAJ B  JEATEIbHOCTb  TPYIIbI,  BBICTPAUBATh
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xoHIy 00yueHus B 8 Kjiacce mpeJIMETHBIC Pe3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh COOPMUPOBAHHOCTH Y 00YUAIOIINXCS YMEHUM:

* UICTIOJIb30BAaTh MOHSATHS: Macca U pa3MepPbl MOJIEKYJI, TEIJIOBOE JIBUKECHUE
aTOMOB M MOJIEKYJI, arpETaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIIIMUYECKUE
u aMmopdHbIe Teja, HACBHIIICHHBIM M HEHACBHIINICHHBIM Map, BJIAXKHOCTH
BO3/lyXa, TeMIIepaTypa, BHYTPEHHSSA SHEPIrus, TEIJIOBOW JIBUTATElb,
AJIEMEHTAPHBINA JICKTPUYECKUN 3apsifl, SJIEKTPUUECKOE MOJIE, TPOBOJIHUKHU
Y IUDJICKTPUKU, TTIOCTOSHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE MOJIE;

s pa3nuaTh SBJICHUS (TEIUIOBOE paCIIMPEHHE M C)KaThe, TeIvIonepeaaya,
TETJIOBOE PABHOBECHE, CMAaYMBAHUE, KAITWIUISIPHBIC SBIICHUS, UCIIAPEHUE,
KOHJICHCAIlUsl, IUIaBJICHUE, KpHUCTauiu3anus (OTBEpACBAaHUE), KHUIICHHUE,
TerJionepeaaya (TEenI0mpOBOHOCTD, KOHBEKIIMS, W3IIYUYEHHUE),
AJIEKTPU3ALMS TEJ, B3AUMOJICHCTBUE 3apsI0B, AECUCTBUS AJIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKaHUE, B3aMMOJCUCTBUE MATrHUTOB, JICMCTBHUE
MarHMTHOTO TOJISl Ha MPOBOJHUK C TOKOM, DJIEKTPOMAarHUTHAsT MHIYKIIHS)
[0 OINKWCAHWI0O HX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHNUE;



- pacmo3HaBaTh  MPOSABIEHHWE  HU3YYEHHBIX  (U3MUECKUX  SBJICHUA B
OKpY)XaloIlleM MHUpPE, B TOM 4Hcle (U3NYECKUE SIBICHHUS B IPUPOAE:
NOBEPXHOCTHOE HATSDKEHUE W KANWUISAPHBIE SBJIEHUS B MPUPOJE,
KpUCTaulbl B npupoae, usimydeHue ConHia, 3aMep3aHue BOJOEMOB,
MopcKkue 0pu3bl, 00pa3oBaHHUE POCHI, TyMaHa, UHES, CHETa, JJIEKTPUUECKHUE
ABJIEHUSI B arMocdepe, dJIEKTPUUECTBO >KUBBIX OPraHU3MOB, MAarHUTHOE
nosie 3eMiH, Apeld MOoI0COB, poJib MAarHUTHOTO MO ISl JKU3HU Ha
3emuiie, NOJSPHOE CUSTHUE, IIPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a]1a4y B
yueOHYI0, BBIIEIATh CYIIECTBEHHbIE CBOWCTBA (MPU3HAKH) (DU3MUECKUX
SIBJICHUU

« OMIMCHIBATh M3YYCHHBIC CBOMCTBA Tel M (U3NYECKUE SIBICHUS, HCIIONb3YS
(¢uznyecKkue BEIUUYUHBI (TeMIepaTypa, BHYTPEHHSISI SHEPTUs, KOJIUYECTBO
TEIUIOTHI, yJEeJIbHAs TEIUIOEMKOCTh BELIECTBA, YJEIbHAs TEILIOTA
IUIaBJICHUS, YJEeldbHAs TEIUIoTa MapooOpa3oBaHus, YAENbHAs TeIuioTa
CropaHusi TOIUIMBA, KOA(Q(UIMEHT TMOJE3HOTO JAEUCTBUS TEIUIOBOM
MalIuHbl, OTHOCHUTEJIbHAs BIIAXKHOCTH BO3JyXa, JJEKTPUUYECKUN 3apsim,
CHJIa TOKa, AJEKTPUYECKOE HAIPSKEHUE, CONPOTUBICHUE MPOBOIHHKA,
yAEIbHOE  CONpPOTUBJIEHUE  BellecTBa, pabora W MOUIHOCTH
AIIEKTPUYECKOTO  TOKAa), TMpPU ONHUCAHUU TNPABUIBHO TPaKTOBATh
($u3NYECKUi CMBICT MCHOJB3YEMBIX BEIMUYMH, 0003HAUECHUSI U €IUHUIIBI
(U3MYECKUX BEIMYMH, HAaXOIUTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO
(U3MYECKYI0 BEIMYMHY C JPYTMMH BEJIUYMHAMH, CTPOUTh Tpaduxu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYNH;

* XapaKTEpU30BaTh CBOMCTBA TeJ, (PU3MYECKHE SBICHUS M IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE IOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON Teopuun
CTPOEHHMSI BEIEeCTBA, MPUHLMUI CYNEPHO3ULUU ToJiel (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEeHHs 3apsa, 3akoH OMa /15 ydacTKa enH, 3aKOH
JIxoyna—JleHna, 3akOH COXpaHEHHMs OHEPrUH, IIPpU OTOM [JaBaTh
CJIOBECHYIO (DOPMYJMPOBKY 3aKOHA W 3alUCBhIBATh €r0 MaTEMaTUYECKOe
BBIPAKEHHUE;

« 00BSICHATh (PU3MYECKUE TPOLECCHl M CBOWMCTBA TEJl, B TOM YHCIE€ U B
KOHTEKCTE CHUTYyalluii MPaKTUKOOPUEHTHPOBAHHOI'O XapaKTepa: BBISABIATH
IPUYUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTh O0BSICHEHNE U3 1—2 JTOrMYecKux
1aroB ¢ Omnopod Ha 1—2 M3y4EeHHBIX CBOMCTBA (PUBMYECKUX SIBJIICHUI,
(bU3MYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

- pemaTth pacu€THbIC 3aJa4l B 2—3 NEHCTBUS, UCIOJIb3Ysl 3aKOHBI U (POPMYIIHI,
CBs3bIBatONIME (DU3MUECKUE BEIMYMHBI: HAa OCHOBE aHaln3a YCJIOBHS
3aJlayy 3aIUChIBaTh KPATKOE YCIOBUE, BBISIBISITH HEJOCTATOK JAHHBIX JUJIS
perieHus 3a7a4u, BHIOMPATh 3aKOHBI U (OPMYJIbI, HEOOXOAUMBIC TSI €€



pellieHusi, MPOBOJIUTh PAcUYE€Tbl M CPABHHUBATh IOJYYCHHOE 3HAUYCHUE
(u3UYECKOI BEIMYMHBI C U3BECTHBIMU JAHHBIMU;

- pacmo3HaBaTh MPOOJEMBI, KOTOPHIE MOKHO PEIIUTh TMPH MOMOIIH
(u3NYECKUX METOJIOB, HCIIOJIb3Ysl OINMCAHUE MCCIIENOBaHUS, BBIICIATH
IPOBEPSIEMOE  MPEANOJIOKEHUE, OLIEHWBATh IPABUIBHOCTh IOpsIKa
MPOBEJICHUS HCCIEA0BaHNUS, AETaTh BBIBOIBL;

* IPOBOAMTD OIBITHI IO HAOTIOACHUIO (PU3UYECKUX SIBICHUNA MU (PU3HUECKUX
CBOMCTB TeN (KalWJUIAPHBIC SBICHUS, 3aBUCUMOCTD JIaBIICHUS BO3AyXa OT
ero 00béMa, TeMIepaTypbl, CKOPOCTH MpOIlecca OCTHIBAHUS U HATrpPEeBaHHUS
OpU U3IYYEHUHM OT LIBETa M3Iydarolled (MOIomaroleil) IOBEpXHOCTH,
CKOPOCTb MCHApEHUsi BOJABI OT TEMIIEpPATypbl KUIAKOCTH M IUIOIanu €€
MOBEPXHOCTH, OJJIGKTpU3ALUA Tel U B3aUMOJCUCTBUE DJICKTPUUECKUX
3apsA0B, B3aMMOJCHCTBHE TOCTOSHHBIX MAarHUTOB, BU3yaJIH3aIUs
MarHUTHBIX NOJIEH OCTOSIHHBIX MarHUTOB, AEUCTBUSI MArHUTHOT'O TOJISL Ha
OPOBOJAHUK C  TOKOM,  CBOHCTBAa  JJIEKTPOMAarHura, CBOMICTBa
AIIEKTPOJIBUTATENS TOCTOSHHOTO TOKAa): (hOpMyIHpOBaTh MPOBEPSIEMBIC
IIPEIOIOKEHUS, cooupatb YCTaHOBKY W3 IPEI0KEHHOTO
000py1I0BaHUs, ONUCHIBATh XOJI OTbITa U (POPMYJIUPOBATH BHIBOJIBI;

* BEITIOJTHATH TPSIMBIE U3MEPEHUS TEMIEepPaTyphl, OTHOCUTEIHHON BIAXKHOCTH
BO3/lyXa, CWUJIbl TOKa, HAIpPSDKEHUS C MCIOJb30BAaHUEM aHAJIOrOBBIX
npuOOpOB U AATYUKOB (DU3MUECKUX BEIMYMH, CPAaBHUBATh PE3YJIbTATHI
U3MEPEHUN ¢ y4ETOM 3aJJaHHON a0COIIOTHON MOTPEIIHOCTH;

* IPOBOAMUTH HCCIIEIOBAaHUE 3aBUCUMOCTU OAHOW (PU3UYECKOM BEITUUMHBI OT
Opyrol C  HCHOJb30BAaHUEM MPSAMBIX HU3MEpPEHHH  (3aBUCHUMOCTh
COTMPOTUBIICHUS] TPOBOJHUKA OT €ro JAJIUHBI, TUIOMAIU TONEPEYHOTO
CEUEHHS U yIEeTHbHOTO COMPOTUBIICHMS BEIIECTBA MPOBOJHHUKA, CHUIIBI TOKA,
UAYLIET0 uepe3 IMPOBOJHUK, OT HaNpsDKEHMs Ha  MPOBOJHMUKE,
UCCIIEIOBAaHUE IIOCJICOBATEIbHOTO M MApaJIeNIbHOIO  COEIUHEHUI
IIPOBOJHUKOB): TUIAHUPOBATh HCCIEAOBaHUE, COOMpaTh YCTAaHOBKY H
BBITIOJHATh M3MEPEHHS, CIEAys NpPeIIoKEHHOMY IUTaHy, (DUKCHpPOBATh
pe3ysbTaThl MOJYyYEHHOM 3aBUCHMOCTH B BHJE TaOnMll M TpaduKoB,
JIeNIaTh BBIBOJIBI IO Pe3yJIbTaTaM UCCIICIOBAHMS,;

* IPOBOANTHh KOCBEHHbIE M3MEPEHUs (PU3NYECKUX BeIMUUH (yJenbHas
TEIUIOEMKOCTh ~ BELIECTBa, COIMPOTUBJICHHE TMPOBOJHUKA, paboTra U
MOIIIHOCTh DJJIEKTPUYECKOTO TOKA): IUIAHUPOBATh H3MEPEHHsI, COOMpaTh
IKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIEIYs MPEIJI0KEHHOW HMHCTPYKIINH, H
BBIUHCIISTh 3HAUCHHE BEJINUMHBI,

« CO0JIIOIaTh TIPABUJIA TEXHUKU O€30MaCHOCTH MpH padoTe ¢ J1abopaTopHBIM
000pyI0BaHUEM;



* XapaKTepu30BaTh MNPHUHLMIBI  JACHCTBUS  M3YYEHHBIX MNPUOOPOB |
TEXHUYECKUX YCTPOHCTB C OMOpOH Ha MX oOmNHcaHus (B TOM 4HCIIE:
CHUCTeMa OTOIUICHHUS IOMOB, TUTPOMETpP, MapoBas TypOWHA, aMIEpMETD,
BOJIbTMETpP, CUETUYHMK JIIEKTPUUYECKOM DHEPTUH, 3JIEKTPOOCBETUTEIHHbBIE
npuOOpBI, HarpeBaTeNbHbIE YIEKTPONPUOOPHI (IPUMEPHI), IEKTPUIECKHE
IPEIOXPAaHUTEIH, FITEKTPOMArHUT, SJICKTPOIBUTATEIh IIOCTOSHHOTO TOKA),
UCIIONIB3YSl 3HAHUA O CBOMCTBaX (PU3WYECKUX SIBICHUU U HEOOXOIUMBIE
duznyecKkre 3aKOHOMEPHOCTH;

- pacmo3HaBaTh TMPOCThIE TEXHUYECKHE YCTPOWCTBA U HU3MEPUTEIbHBIC
npuOopbl TO CXeMaM M CXEMaTHYHbIM pPHCYHKaM (3KHUIKOCTHBIH
TEPMOMETpP, TEPMOC, TMCHUXPOMETpP, TUTPOMETpP, IBUTATENIb BHYTPEHHETO
CTOpaHMsl, AJIEKTPOCKOIN, PEOCTaT), COCTABISATH CXEMBI AIIEKTPHUECKUX
Hernel ¢ MocaeloBaTeIbHBIM U MapajlIeIbHBIM COCIMHEHUEM DJIEMEHTOB,
pa3nuyasi yCIIOBHbIE 0003HAYEHHUs IIEMEHTOB 3JICKTPUUYECKHX IIEeTIEH;

* IPUBOJUTH IPUMEPHI (HAXOAUTh HH(OPMALIMIO O IPUMEpax) NPaKTUYECKOTO
UCTIONB30BaHUsl (U3NYECKUX 3HAHUW B TOBCEAHEBHOW JKU3HH IS
oOecrieueHusi 0e€30MacHOCTH TMpu  oOpamieHMM ¢ npudbopamu U
TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAaHEHHUS 370POBbS M COOJIIOJCHUS
HOPM 3KOJIOTUYECKOTO MOBEACHUS B OKPY’KaIOLLEH Cpee;

« OCYHIECTBJIAITh NOUCK HH(popManuu  (U3NYECKOTO  COAEpXKaHUS B
WHTepHere, Ha OCHOBE HMEIOUIMXCA 3HAHUU W MyTEM CpaBHEHUS
JIOTIONTHUTEIBHBIX ~ MCTOYHUKOB  BBIACIATH HMH(OpPMAIHMIO, KOTOpas
SIBIISICTCS] TPOTHUBOPEUYUBON MIIM MOKET OBITh HEIOCTOBEPHOU;

* ICTIO/TH30BaTh TPHU BBITIOJHEHWN YYEeOHBIX 3aJaHWN HAYYHO-TIOMYJSIPHYIO
JUTEPATYpPy (PHU3WYECKOTO COACp)KAaHUS, CIPABOYHBIC MaTEepUAIBI,
pecypcbl cetn MaTepHeT, BiajgeTs npuéMamMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBanus UHPOPMAIIMU U3 OAHON 3HAKOBOM CUCTEMBI B JIPYTYIO;

* CO3/1aBaTh COOCTBEHHBIE TUCHMEHHBIE W KpATKHE YCTHBIE COOOIICHHS,
0000mass wHGOPMALMIO M3 HECKOJBbKHUX MCTOYHUKOB (HU3UICCKOTO
COoIepKaHWs, B TOM YHCJIE IyOJWYHO TMPEJACTABIATh PE3yJbTaThl
MPOCKTHOW WJIM HUCCIEAOBATEIIBCKON EATEILHOCTH, TP 3TOM TPaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM TOHATHMHBIA amnmapar Kypca (U3UKH,
COMPOBOXK/IaTh BHICTYIUICHHUE MPE3CHTAIINECH;

*TIPU BBIMOJTHEHUH YYEOHBIX TMPOCKTOB W WCCIENOBAHUN (U3HUECKUX
MPOIIECCOB pacTpeesaTh OO0S3aHHOCTU B TPYNIE B COOTBETCTBUU C
MOCTABJICHHBIMH 33/1a4aMU, CJICIUTh 32 BBITOJTHCHHEM TUIaHA JACHCTBUN U
KOPPEKTUPOBAaTh €r0, aJeKBAaTHO OIIGHWBATh COOCTBEHHBIH BKIAT B
NEeSATeTbHOCTh TPYTIIBI, BBICTPaNBAaTh KOMMYHUKAaTUBHOE
B3aMMOJICUCTBHE, MMPOSIBIISS TOTOBHOCTH Pa3peliaTh KOH(IUKTHI.



K xoHniy oOyuenust B 9 kijiacce mpeIMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y 00YUAIOUIUXCSl YMEHUIA:

* UCTMIOJIb30BAaTh  TOHATHA: CHUCTeMa OTcuéra, MaTephalibHas TOYKa,
TPaeKTOpHs, OTHOCUTEIBHOCTh MEXaHUYECKOTO IBUMXKEHHUA, nedopmanus
(ympyrasi, miacTU4eckasi), TPEHHUE, LEHTPOCTPEMUTEIHLHOE YCKOPEHUE,
HEBECOMOCTh M TEPErpy3KH, IEHTP TsHKECTH, aOCOMOTHO TBEPIOE TEJO,
HEHTP TSHKECTU TBEPHIOTO Tella, paBHOBECHE, MEXaHHUECKHUE KOJIeOaHus U
BOJIHBI, 3BYK, HMH(PA3BYK U YIbTPa3BYK, 3JIEKTPOMArHUTHBIC BOJHBI,
IKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M JATbHO30PKOCTb,
CTHEKTPbI UCIYCKaHMs M TOTJIOUICHUs, anb(a, O0eTa- U raMMa-u3IydeHus,
U30TOIIbI, JICPHAS SHEPTETHKA,;

- pa3nuuaTh sBIEHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSIMOIMHEWHOE
JBUKCHHE, PABHOYCKOPEHHOE TMPSMOJIMHEHHOE JIBUKEHHE, CBOOOIHOE
naJicHue Tel, paBHOMEPHOE JBUKEHUE MO OKPYKHOCTH, B3aUMOJCHCTBHE
TEJ, PEaKTUBHOE JBI)KEHUE, KojeOaTelbHOE ABM)KEHUE (3aTyXarollue U
BBIHYKJICHHbIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JBUKEHUE, OTPAXKEHUE
3ByKa, MPSMOJWHEHHOE pachpOoCTpaHEHHE, OTPAKEHUE U TPETOMIICHHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3ioKeHUe OeIoro cBeTa B
CHEKTp M CIOXEHHE CIIEKTpaJbHBIX IBETOB, JMCIEPCHS CBETa,
€CTECTBEHHAsA PaJNOAKTUBHOCTb, BO3HMKHOBEHHE JMHEHYATOTO CHEKTpa
U3ITy4YEHUS ) TI0 OTMIMCAHUIO X XapaKTEPHBIX CBOWCTB U HA OCHOBE OTIBITOB,
JEMOHCTPUPYIOIINX TaHHOE (PU3NUECKOE SBICHUE;

s pacro3HaBaTh  MPOSBICHHWE W3YYCHHBIX  (U3MUECKHX  SBICHUN B
OKpyXaromeM Mupe (B TOM 4wuciie (U3MYECKUe SBICHUS B TPHUPOJE:
MPWINBHI U OTIUBHI, IBMKEeHHUE TuTaHeT CONTHEUHON CUCTEMBI, PEaKTUBHOE
JMBIDKEHUE JKWUBBIX OPTaHW3MOB, BOCIHPHUSATHE 3BYKOB JKHBOTHBIMH,
3eMJICTPSACEHNE, CEHCMUYECKHE BOJHBI, IYHAMH, 03XO, I[BETa TeT,
ONTUYECKHUE SIBICHUA B MpPHUpOJIE, OMOJIIOTHYECKOE NEHCTBUE BHJIMMOTO,
yIbTPapUOIETOBOIO U PEHTICHOBCKOIO H3JIyY€HUH, €CTECTBEHHBIN
paAMOaKTUBHBIN (POH, KOCMHUYECKHE Iy4H, PaJHOaKTUBHOE H3IIy4YCHUE
NPUPOAHBIX MHHEPAJIOB, JCHCTBHE PATUOAKTUBHBIX W3IYYCHHH Ha
OpraHu3M 4YeJIOBeKa), MpU ATOM TMEPEBOAUTHh MPAKTUYECKYIO 3ajady B
y4eOHYI0, BBIICNATHh CYIIECTBEHHBIE CBOWMCTBA (MPU3HAKK) (PU3MUECKHX
SIBIICHU;

* ONTUCBHIBATh M3YYCHHBIC CBOMCTBA Tel M (DM3UYECKHUE SBIICHUS, HCTOIB3YS
dusznyeckne BEMUYMHBI (CpeAHssi U MIHOBEHHAs CKOpPOCTb Tela TpH
HEPaBHOMEPHOM BWKCHHH, YCKOPEHHE, MepeMEIIeHne, MyTh, YIIoBas
CKOpOCTb, CHJIa TpPEHUs, CHJIa YNPYroCTH, CUJa TSDKECTH, YCKOPEHHE
CBOOOJHOTO TAJEHUS, BEC TeJa, WMIYJIbC Tela, HUMITYJIbC CHIIBI,
MeXaHW4YecKass paboTa M MOIHOCTh, MOTEHIMANbHAS DSHEPrus Tea,



NOJHATOrO0 HAJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIBHASI HEPIHUsS CKATOU
OPYXUHBI, KHHETUYECKas HHEpPrus, MOJHAs MEXaHW4ecKass HHeprus,
NEPUOJ M YacTOTa KOJIeOaHUH, IJIMHA BOJIHBI, TPOMKOCTh 3ByKa U BBICOTA
TOHA, CKOPOCTh CBETA, IIOKA3aTellb MPEJIOMIIEHHUS CPEJIbl), IPU ONKUCAHUU
IPABWJIBHO TPAKTOBAaTh (PU3NYECKUI CMBICI MCHOJIb3YEMbIX BEJIMYMH,
0003HaUYEHUsA M EAUHMIBI (PU3NUYECKUX BEJIWYUH, HAXOAUTH (OPMYIIBI,
CBSI3BIBAIOIIUE JAHHYIO (DU3UYECKYIO BEJIMYUHY C JIPYTUMH BEIMUYMHAMU,
CTPOUTH rpaUKH U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYNH;

* XapaKTepu30BaTh CBOWCTBAa TeJl, (U3NYECKUE SBJICHHUS U IPOLECCHI,
UCITIOJIb3Ysl 3aKOH COXPAHEHUs JHEPruH, 3aKOH BCEMHPHOTO TATOTEHUS,
OPUHIUI CYNEPHO3ULUA CWJI, NPHHLMI OTHOCUTENbHOCTH ['anunes,
3aKkoHbl HBIOTOHA, 3aKOH COXpaHEHMs MMITYJbCa, 3aKOHBI OTPAKEHUS U
IPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHHUs 3apsI0BOTO U MacCOBOTO YHCEN
IpU SIIEPHBIX PEAKLUSAX, MPU ITOM JaBaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA M 3aIIUChIBAaTh €r0 MaTEMAaTUYECKOE BbIPAKEHUE;

*« 00BSICHATh (PU3MYECKUE NPOLECCHl M CBOWMCTBA TEJI, B TOM YHCIE U B
KOHTEKCTE CUTYyalluil MPaKTUKOOPUEHTHPOBAHHOI'O XapaKTepa: BBISABISATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh O0BSICHEHUE U3 2—3 JOTMUECKUX
[IaroB C ONOpPOH Ha 2—-3 M3y4YEHHBIX CBOMCTBA (PU3UUYECKUX SIBJICHUM,
(U3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

- pemiaTh pacu€THBIC 3a/1aud (ONMUPAIOIIUECS HA CUCTEMY U3 2—3 ypaBHEHHI),
UCTIONB3YSl 3aKOHBI M (POPMYJIBI, CBS3BIBAIOIINE (DU3HUECKUE BEITUUHHBIL:
HAa OCHOBE aHaliM3a YCJIOBHMS 3aJayd 3allMChIBaTh KPAaTKOE YCIIOBHE,
BBISIBJISITH HEJIOCTAIONIME WM M30BITOYHBIC JTaHHBIC, BHIOMPATH 3aKOHBI U
dbopMyITbl, HEOOXOAUMBIE JIJIsl PELICHUS, POBOIUTH PACUETHI U OLICHUBATH
PEATHCTUYHOCTD TOTYYSCHHOTO 3HAYEHUS (PU3NIECKOMN BEITNINHBI;

- pacmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOKHO PEIIUTh TMPH MOMOIIH
($u3MYECKUX METOJIOB, WCIIOJIb3Ysl OIMHCAaHWE HCCIEIOBaHUS, BBIICIATH
MPOBEPSIEMOE TPENINOJIOKEHNE, OIEHWBATh MPaBUIBLHOCTh MOPSAKA
MPOBENCHUS]  MCCJIEIOBAHUSA, JieJaTh  BBIBOJABI, HWHTEPIPETUPOBATH
pe3yNbTaThl HAOIOICHUH U OMBITOB;

* IPOBOJIUTH OTIBITHI 1O HAOTIOJEHUIO (PU3UUYECKUX SIBJICHUN WM (HU3HUECKUX
CBOMCTB Ten (M3yueHue BTOPOro 3akoHa HbploTOHa, 3aKOHA COXpaHEHHUs
DHEPrUH, 3aBHUCHUMOCThH IMEpPHOJa KoJeOaHW TPYXKHHHOTO MAasTHHKA OT
MaccChl Tpy3a M KECTKOCTH MPYXHHBI U HE3aBUCHUMOCTH OT aMIUTHTYIbI
MajbIX  KoJIeOaHWH,  MPSMOJMHEHHOE  PACHpPOCTPAHEHHE  CBETA,
paszioxeHue Oeoro CBeTa B CIEKTP, M3YUYEHHE CBOWCTB M300pakeHUs B
IUIOCKOM 3epKajie W CBOWCTB HM300pakeHUs TpeaMeTa B COOHMparoiiei
JuH3e, HAOIOJCHHUE CIUIONMIHBIX W JIMHEWYAThIX CIIEKTPOB HW3IY4YEHUS):
CaMOCTOSITENILHO ~ COOMpaTh yCTAaHOBKY M3 HM30BITOYHOrO Habopa



o0OpylOBaHUS, OMNHCHIBATH XOJ OINbITA W €r0  Pe3yibTaThl,
(bopMyIMpOBaTH BHIBOIBI,

* IPOBOAMUTH MPH HEOOXOAWMOCTH CEPHIO MPSMBIX W3MEPEHHUH, OMpenesss
CpellHee 3HA4YeHHE U3MepsAeMON BeJIUYMHBI ((POKYCHOE pacCTOsSTHUE
cobuparomiell JMH3bI), OOOCHOBBIBATH BBIOOP crocoba HU3MEpEHUs
(M3MepUTENHHOTO MPUOOpPA);

* IPOBOJIUTh  MCCIICJOBAHUE 3aBUCUMOCTEH  (U3MUECKMX BEJIMYMH C
WCITOJIb30BAaHUEM TIPSAMBIX HM3MEPECHHH (3aBUCHMOCTh TMYyTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JBIKECHHHM ©O€3 HAdalbHOW CKOPOCTH, IMEpHoja
KOJI€OaHHI MaTeMaTU4ecKoro MasTHHUKA OT JIJIMHBI HUTH, 3aBUCUMOCTH
yria OTpa)K€HUs CBETa OT yrja MaJeHus W yrjia NpeloMIICHHs] OT yria
NajJicHus): IJIAaHUPOBATh HCCIEOBAaHHE, CaMOCTOSTENIBHO COOUpaTh
YCTaHOBKY, (DUKCHpOBaTh pPE3yJabTaThl IOJYYEHHOH 3aBHCHMOCTH
bu3nuecKkux BETUYUH B BUAC TaOIUIl ¥ TpadUKOB, JeiaTh BHIBOJABI 10
pe3yibTaTam UCCIeI0BaHuUs;

* IPOBOJIUTh KOCBEHHbIE W3MEpeHUs (U3UYECKUX BEJIUYUH (CpeaHsis
CKOpPOCTb M YCKOPEHHME Tela TIpUd PABHOYCKOPEHHOM JIBUYKEHUH,
YCKOpPEHHE CBOOOJHOTO MaJeHUs, KECTKOCTh NPYKUHBI, KOIP(PULIHUEHT
TPEHHsI CKOJBKECHHS, MEXaHWueckas paboTa M MOIIHOCTh, YacTOTa U
nepuoJl KojeOaHuii MaTeMaTHUYeCKOro W TMPYKHUHHOTO MAasiTHUKOB,
ONTUYECKas CWiIa COOHWparoIIe JUH3bI, PaJUOAKTUBHBIA  (DOH):
IUTAHUPOBATh M3MEPEHUs, COOMPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY H
BBITIOJTHATh U3MEPEHUS, CICIys MPEAIOKCHHOW MHCTPYKIINH, BBIYUCISATH
3HAYCHUE BEJIMYUHBI U aHAIM3UPOBATH MOJTYUYECHHBIE PE3YJIbTATHI C YUETOM
3aJJaHHOU MOTPEIIHOCTU U3MEPEHU;

« COOJIIOIATh TIPABUIJIA TEXHUKU O€30MaCHOCTH MpH padoTe ¢ J1abopaTopHBIM
00opy10BaHUEM;

s pa3nuuaTh OCHOBHBIE MPHU3HAKA M3YYCHHBIX (DU3MUECKHX MOJAEIEH:
MaTepuaibHas TOYKAa, aOCOJIOTHO TBEPAOE TEJO, TOUYEUHBIH HCTOYHHUK
CBETa, JIy4, TOHKas JMH3a, IUTAHETapHAas MOJENb aToMa, HYKIOHHAas
MOJIeJIb aTOMHOTO SIIIpa;

* XapaKTEepU30BaTh TMPUHIIMIBI  JEUCTBUS  M3YyYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha WX omucaHusi (B TOM YHCIE:
CIHUIOMETP, NATYMKH TIOJOXKEHUS, PACCTOSHUS W YCKOPEHHs, pakeTa,
9XOJIOT, OYKH, WEPUCKOIN, (oToammapar, ONTUYECKUE CBETOBOJBI,
CIIEKTPOCKOT, JO3UMETpP, Kamepa BuibcoHa), HUCMONB3ys 3HAHHUS O
CBOMCTBaX (PU3MYECKUX SBJICHHMM U  HeoOXxoauMmble  (U3UYECKHUE
3aKOHOMEPHOCTH,

* ICTIOJTH30BaTh CXEMbl U CXEMATHYHBIE PUCYHKH HM3YyUYCHHBIX TEXHHUYECKUX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTHYECKUX IMPOIIECCOB



Py PENICHHN YYeOHO-TIPAKTUYECKUX 3a/ad, ONTHYECKUE CXEMbl s
TIOCTPOCHUS N300paXKEHHH B IMJIOCKOM 3€pKajie U COOMparoIIei TNH3E;

* MPUBOANTH MPUMEPHI (HAXOAUTHh HH(POPMAIIHIO O PUMEPaX ) MPAKTHIECKOTO
UCTIONb30BaHUsl (U3NYCCKUX 3HAHWW B TOBCEAHCBHOW JKU3HH JUIA
obecricueHuss 0€30MacHOCTH MpuU  oOpalleHUH C TpudopamMu U
TEXHUYECKUMU YCTPOWUCTBAMH, COXPAHCHHUS 3J0POBBS U COOJIOICHUS
HOPM IKOJIOTUYECKOTO TTOBEJICHHS B OKPY’KaIOIIEH Cpejie;

* OCYIIECTBIIATh TMOUCK WHPOpMauu (PU3NIECKOTO  COACpKAHUSI B
HuTepHeTe, caMOCTOSTENBHO (hOPMYIUPYS TMTOMCKOBBIN 3aMpoc, HAaXOIUTh
MyTH OMpEACIICHUs JOCTOBEPHOCTH MOTyUYeHHOW MH(OPMAIIMK Ha OCHOBE
UMEIONTNXCS 3HAHUN U IOTIOJTHUTEIbHBIX HCTOYHUKOB,;

* ICIIOJIb30BaTh IPH BBINOJHEHUH Y4E€OHBIX 3aJaHUl HAay4YHO-TIOMYJIIPHYIO
JauTepaTypy  (U3MUECKOro  COAEp)KaHMsA, CIPABOYHBIE MaTepualbl,
pecypcebl cety MHTepHeT, BlageTs npuéMamMu KOHCIEKTUPOBAaHUS TEKCTa,
npeoOpa3zoBaHus HH(POPMALIUU U3 OAHOW 3HAKOBOI CUCTEMBI B IPYTYIO;

* CO3/1aBaTh COOCTBEHHbIE MHCHBMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE
uH(pOpMAIMU W3 HECKOJBKUX HCTOYHHMKOB (DU3UUYECKOTO COACpPIKAHUA,
nyOJIMYHO MPEACTABIATH PE3YJIbTAThl IPOEKTHOW UIIM MCCIIEA0BATEIbCKOM
NEATEIbHOCTH, IIpU 3TOM TIPaMOTHO  MCIOJIb30BaTh  M3Y4YCHHBIN
NOHATUHHBIN anmapaT W3y4aeMoro pasziena (QU3MKH U COMNPOBOXKIAThH
BBICTYIUICHWE TpE3eHTalMell ¢ y4€ToM OCOOCHHOCTEW ayauTopuu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoauuecTBo yacoB DJIeKTPOHHbBIE
Ne HanmeHnoBaHue pasie/ioB ¥ TeM (unpponrie)
n/n NporpamMMbl Beero KonTpoabubie | IlpakTuueckue o0Opa3oBaTeIbHbIE
padoThI padoTshI pecypceel
Pazneu 1. ®uszuka u e€ posib B NIO3HAHUHN OKPY:KAKOIIEro MUpa
bu6mmorexa [IOK
11 DusnKa - HayKa 0 IpUpoAe 2 https://m.eds00.ru/7f416194
bubmuorexa [JOK
1.2 DH3HICOKNS BEIHIHHEL 2 1 https://m.edso0o.ru/7f416194
. bu6mmoreka [IOK
1.3 EcTtecTBeHHOHAy4YHBIN METOJI IO3HAHUS 2 1 hitps://m.eds00.ru/7f416194
Wroro mo paszneny 6
Paspen 2. IlepBoHayaibHbIe CBeACHNS 0 CTPOCHUH BelleCTBA
bubmuorexa [JOK
2.1 CTpoenne BelecTsa 1 https://m.eds00.ru/7f416194
JIBM>KeHUE U B3aUMOJICHCTBUE YAaCTHII bubmuorexa [JOK
2.2 BEILECTBA 2 1 https://m.edso0.ru/7f416194
bubmuorexa [JOK
2.3 ArperaTHble COCTOSIHHSI BEILIECTBA 2 hitps://m.edsoo.ru/7f416194
Hroro no paszneny 5



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
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
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
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
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
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
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

Paznen 3. /IBu:keHune U B3auMo/ieiicTBue Tejl

bubmuoreka [JOK
31 MexaHmeckoe ABIKEHHE 3 https://m.eds00.ru/7f416194
3.2 Huepuus, macca, II0THOCTh 4 bubmuorexa [JOK
https://m.edso00.ru/7f416194
bubmuorexa [JOK
3.3 Cuna. Bzt cun 14 https://m.eds00.ru/7f416194
Utoro no pazneny 21
Paznen 4. /laBjieHue TBEPABIX TeJl, dKUAKOCTEH U Ta30B
Hasnenue. Ilepenaua naBnenus TBEPAbIMUA bubnuoreka [IOK
41 TE€JIaMH, )KUIKOCTSIMH U Tra3aMH 3 https://m.edso0.ru/7f416194
bu6nmoreka [JOK
4.2 HaBneHue KuKocTH 5 https://m.eds00.ru/7f416194
bu6nmoreka [JOK
4.3 ATMOChEpHOE N1aBIeHNe 6 https://m.eds00.ru/7f416194
JlelicTBUE KUAKOCTH M ra3a Ha MOrPYKEHHOE bubnmoreka [JOK
44 B HUX TE€JIO / https://m.edsoo.ru/7f416194
Hroro no paszneny 21
Pa3nea 5. PaGora n MOIIHOCTB. JHEpPrus
bubmuoreka [JOK
51 Pabora 1 MoIIHOCTE 3

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

5.2 IlpocTsie MEXaHH3MEL 5 1 https://m.eds00.ru/7f416194
bu6mmoreka [IOK
5.3 Mexammrieckas JHeprus 4 1 1 https://m.eds00.ru/7f416194
Hroro no pazaeny 12
PesepBHOe Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 12
8 KJIACC
KosmmuecTBo yacos DJIEeKTPOHHbIE
y HaumenoBanue pasie/ioB U TeM (unpposrie)
Nen/n NMPOrpamMMbl Beero Koutpoabubie | IpakTuueckme | 00pasoBaTe/IbHbIE
padoThI padoThI pecypceel
Paszgea 1. TensioBblie siBJIeHUS
5 bu6mmorexa [IOK
11 CTpoenue 1 CBOHCTBA BEMIECTEA ! https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 Tennossie mponecce! 21 1 5 https://m.edsoo.ru/7f4181ce
Uroro no pazaeny 28
Paspen 2. DiiekTpu4eckre 1 MATHUTHBIE SIBJICHUS
21 DneKTpuyYecKue 3apsbl. 3apsyKeHHbIE Tela U - L bubnmoreka [JOK

WX B3aUMOJENCTBUE

https://m.edsoo.ru/7f4181ce
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. . bubmuorexa [JOK
2.2 ITocTOSTHHBIN JIEKTPUUECKUIA TOK 20 2 7 hitps://m.eds00.ru/7f4181ce
bubmuorexa [JOK
2.3 MarEHTHEIC SBIEHAR 6 1 1.5 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.4 INeKTPOMArHHTHAsA HHAYKIHA 4 https://m.edsoo.ru/7f4181ce
Wroro mo pazneny 37
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68 4 14.5
9 KJIACC
KosmmuecTBo yacos DJIeKTPOHHbIE
HanMeHoBaHMe Pa3IesioB H TeM (un¢posere)
Ne /i NporpaMMsbI Beero Kontpoannbie | Ipakruyeckue | 00pasoBaTeibHbIe
padoThbI padoTbI pecypchbl
Paznen 1. Mexanuveckue siBJieHUsI
MexaHn4ecKkoe JIBMKCHUE U CIIOCOOBI €T0 bu6mmorexa [IOK
11 ONUCaHUS 10 1 https://m.edsoo.ru/7f41a4a6
. bu6mmorexa [IOK
1.2 BiaumozeiicTeue Ten 20 1 3 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3aKOHBI COXPaHEHHA 10 3 https://m.edsoo.ru/7f41a4a6
Uroro mo pazneny 40
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Pa3gen 2. Mexann4yeckune KoJe0aHUA M BOJHBI

bu6mmoreka [IOK
2.1 Mexanmueckue konebatus ! https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 MexaHHECKHE BOMHBL 3BYK 8 https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15

Paznen 3. 3HeKTp0MaFHI/ITHOC moJi€ ! 3JICKTPOMAIrHUTHBIC BOJIHBI

DIEeKTPOMarHuTHOE MOoJ€e U bubnnoreka [JOK
31 3JIEKTPOMArHUTHBIE BOJIHBI 6 https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 6
Pa3nea 4. CBeToBbIe ABJICHUSA
41 3aKOHBI pacIpOCTPAHEHUS CBETA 6 bubnnoreka [JOK
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
4.2 JIuH3BI U ONTUYECKUE PUOOPHI 6 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
4.3 Paznoxenue 6e10ro cBeTa B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro mo pazaeny 15
Paznen S. KBanTtoBble siBJIeHUS
bu6mmoreka [IOK
5.1 Henyckanue v noriomeHue ¢Bera aroMoM 4

https://m.edsoo.ru/7f41a4a6
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bu6mmoreka [IOK
5.2 Crpoenne aToMHOro A1pa 6 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.3 snepuble peakuun 7 1 https://m.edsoo.ru/7f41a4a6
Hroro mo pazaeny 17
Pasnen 6. IloBTopuTe1bHO-00001a0IIUIT MOAY/Ib
[ToBTOpEeHME M 000OIIEHNE COMEPIKAHUS bu6mmoreka [IOK
6.1 Kypca ¢usuku 3a 7-9 kiace 9 2 https://m.edsoo.ru/7f41a4a6
Wroro mo paszneny 9
OBILIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 102 27
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HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

KonTposabHubie

Bcero
padoThbI

IpakTuyeckue
padoThbI

Jara
U3YyUYEeHUS

DJIeKTPOHHbIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypchl

®dusuka — Hayka o npupoze. SBneHus
npupobl. dusnueckue
SIBJICHUS

MeXaHI/I‘-ICCKI/IC, TCIIJIOBBIC,
QJICKTPUYICCKUC, MA'HUTHBIC, CBETOBBIC,
3BYKOBBIC SBJICHUA

dusnyeckne BeTMYUHBI U UX
U3MepeHne

VYpok-uccnenosanue "M3mepenue
TeMIepaTyphl P MTOMOIIN
KHJIKOCTHOTO TEPMOMETpA U JaTUUKA
TeMIepaTypbl”

Kak ¢u3suka u apyrue ecTecTBEeHHBIE
HayK{ U3Yy4aroT IPUPOJLY.
EcrecTBeHHOHay4HBIN METO MO3HAHUSI.
Onucanne GpU3NIECKUX SBICHHI C
TTOMOIIIBIO MOJICNICH

bubnunorexa LIOK
https://m.edsoo.ru/ff09f72a
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VYpoxk-uccienoanue "l[IpoBepka
TUIOTE3bI: JaJTbHOCTD MOJETA IapUKa,

6 MYIIEHHOTO TOPU30HTAIIBHO, TEM
OoJibIIIe, YeM OOJIbIIIe BBICOTA ITycKa"
Ctpoenue BemecTBa. OMbITHI,

7 JIOKA3bIBAIOLINE JUCKPETHOE CTPOCHHE Bubmmorexa LHOK
BeIIeCTBA https://m.edsoo.ru/ff09fe0a

bubnunoreka LIOK

8 JIBIOKCHHE HACTHIL BELIECTBA https://m.edso0.ru/ff0a013e
VYpok-uccnenoBanue  «OmbITEI 1O

9 HaOJTIOJICHUIO TETUIOBOTO PaCIIUPEHUS
Ta30B»

10 ArperaTtHble COCTOSIHHSI BEIIECTBA
B3anmocBsA3b MEX1y CBOMCTBAMU
BEIIECTB B Pa3HbBIX arperaTHbIX

1 COCTOSIHHSIX U X Bu6nuorexa IIOK
dTOMHOMOJICKYISIPHBIM CTPOCHHCM. https://m.edso0.ru/ff0a0378
Oco0EHHOCTH arperaTHbIX COCTOSTHUHN
BOJIBI
MexaHndecKkoe ABIKEHIE.

12 PaBHOMEpHOE U HEPABHOMEPHOE bu6miorexa [IOK
JBIDKCHIE https://m.edsoo.ru/ff0a05c6

but6mmorexa [IOK
13 Ckopoctb. Enunnns ckopoctu

https://m.edsoo.ru/ff0a079c
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bub6nmoreka [IOK

14 PacteT IlyTH 1 BpeMEHU ABIXEHNAS https://m.edsoo.ru/ff0a0ae4
Wuepius. 3akoH HHEPIUU.

15 BszaumoeiicTBrE TeNl Kak NpUYKMHA But6moreka [IOK
W3MEHEHHUS CKOPOCTH JIBIKEHUS Tell https://m.eds00.ru/ff0a0c10
IInotHOCTE BemecTBa. Pacuet Macchl 1 bu6nmorexa LIOK

16 o0BbeMa Tea 0 €ro IJIOTHOCTH https://m.edsoo.ru/ff0a0fee

17 Jlaboparopuas pabota «OnpeneneHue
IJIOTHOCTH TBEPIOTO TEJIay»

Pemenne 3agay mo Teme "I1moTHOCTD bu6nmorexa LIOK

18 BemecTna" https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepuCTHKa

19 B3anMoieiicTBUS Tel. Cuiia ypyrocTH.
3axoH ['yka
JlaGopatopnas pabora «3yuenue
3aBHUCHUMOCTH PACTSKCHHUS

20 (medhopmanuu) Ipy>KUHBI OT
MIPUIIOKEHHOMN CHITBD)

21 SBnenune Taroreuus. Cruira TSHKECTH
CBsi3bp MEX]y CUJION TSKECTH U MACCOU

29 tena. Bec Tena. Pemenue 3axa4 no bubmmorexa LIOK

Teme "Cuia Tsoxectu"

https://m.edsoo.ru/ff0al778
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Cuta TsDKeCTH Ha APYTrux IJ1aHeTax.

bub6nmoreka [IOK

23 Du3HUeCcKHe XapaKTePUCTUKHU MIAHET https://m.edsoo.ru/ff0a1502
bubnunorexa LIOK
24 Msmepenne cun. JlnHaMoMeTp https://m.edsoo.ru/ff0al8cc
bubnunoreka LIOK
25 Bec rena. Hesecomocts https://m.edsoo.ru/ff0a1778
CnoxxeHue IByX CHJI, HallpaBJIEHHBIX
26 0 OJHOM NPAMOii. PaBHOIEHCTBYIOIIAS bubmorexa IIOK
https://m.edsoo.ru/ff0ala70
cuIl
Pewenue 3apau o reme
27 " s n
PaBHOpelicTBYIOIIAsA CHIT
TpeHue CKOJIbKEHNS U TPEHUE TTOKOSI. bubmuoreka [IOK
28 TpeHue B npupoie U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 Jlaboparopuas padota «3yueHue bubnmoreka [JOK
3aBUCUMOCTH CUJIBI TPEHUS https://m.edsoo.ru/ff0alcc8
CKOJIBXKEHUS OT CHJIbI IaBJICHUSI U
XapakTepa COIpHUKacaroIINXCcs
ITOBEPXHOCTEW»
Pemrenue 3anau Ha onpeneneHue
30 PaBHOJECUCTBYIOLIEN CUIIBI
Pemenne 3amau mo TemaM: «Bec
31 tena», «['padpuueckoe wu3oOpaxkeHne Bu6miorexa IIOK

cunm», «Cunbl», «PaBHOIEUCTBYIOMIAS
CHIT»

https://m.edsoo.ru/ff0alde0
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KonrponsHast pabGora mo Temam:
«MexaHndeckoe ABMKEHHE», «Macca,

32 IUIOTHOCTBY, «Bec Temay,
«['paduueckoe n3o0pakeHne CUID»,
«Cunbi»
JaBnenue. CriocoObl yMEHbILICHUS U bubnuoreka [{OK
33 YBEIIMYCHUS JABJICHUS https://m.edsoo.ru/ff0a20a6
JlaBrienue ra3a. 3aBUCUMOCTD JIaBJIICHUS
34 rasa ot 00b&Ma, TEMIIEPATYPBI bubmuorexa IIOK
https://m.edsoo.ru/ff0a2376
[lepenaua naBneHus TBEPABIMU TEIAMH,
35 ’KUAKOCTAMHU M I'a3aMU. 3aKOH bubmuorexa IIOK
https://m.edsoo.ru/ff0a25b0
ITackans
JlaBrieHME B )KUJIKOCTH U Ta3e, bubmmoteka IIOK
36 BBI3BAHHOE JCHCTBUEM CHJIBI TSKECTH https://m.edsoo.ru/ff0a2718
Pemenue 3amau o reme «JlaBineHue B bubmuoreka [IOK
37 JKMIKOCTH U rase. 3axkoH Ilackais» https://m.edsoo.ru/ff0a2826
38 Coobmarommuecs: cocysl bubmuoteka [IOK
https://m.edsoo.ru/ff0a2970
. but6mmorekxa [IOK
39 I'npasmraecknit mpece https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopuiaeBon

SKAKOCTHEIN Hacoc
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Atmocdepa 3emmn. [Tpuannb
CYLIECTBOBAHHUS BO3IYLIHONW 000I0YKH

a1 3emtH. 3aBUCHMOCTH aTMOC(HEPHOTO bu6nuorexa [HOK
JIABIICHHS OT BBICOTHI HAJl yPOBHEM https://m.edsoo.ru/ff0a2b5a
Mops

4 B A bubnuoreka [{OK

€c Bo3]1yXa. ATMOC(EPHOE 1aBlICHHE https://m.edsoo.ru/ff0a2b5a

N3mepenne arMocepHOro JaBiIeHUs. bubnnorexa [JOK

43 Omneit Toppuuemu https://m.edsoo.ru/ff0a2da8
3aBHCUMOCTBH aTMOC(EPHOTO JTABICHUS

44 OT BBICOTHI HaJl YPOBHEM MOPSI Bubmmorexa LHOK

https://m.edsoo.ru/ff0a2fc4

Bapometp-anepous. AtmocdepHoe bubmuoreka [IOK

45 JABJICHUE Ha PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
Pemenue 3ana4 no reme

46 "A n

T™Oc(hepHOe TaBIeHUE

JleiicTBHE KUAKOCTH U Ta3a Ha

47 HOTPYXKEHHOE B HUX TEIIO. Bu6moreka [IOK
A https://m.edsoo.ru/ff0a3276

pXHuMeI0Ba cuia

JlabopaTopHass pabora «OmnpeneneHue

48 BBITAJIKMBAIOIICH CHUIIBI, Bu6smoreka [OK

HCﬁCTBymH.ICﬁ Ha TEJIO, OTPYKCHHOC B
KUOKOCTH»

https://m.edsoo.ru/ff0a33fc
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Jlaboparopnas paboTa 1mo Teme
«MccnenoBanye 3aBUCHMOCTH Beca

bubnunorexa LIOK

49 Tena B BOJE OT 00bEMa [OrPYKCHHOM B https://m.edsoo.ru/ff0a3514
KUIKOCTHh 4aCTH TCJia»
50 - bubnunoreka LIOK
JIaBaHNC TCI https://m.edsoo.ru/ff0a3a96
Jlaboparopras pabota
"KoHcTpyupoBaHue apeomerpa win
ol KOHCTPYHUPOBAHHUE JIOJKH U
onpeereHue e€ rpy30mno LEMHOCTH"
Pemenue 3amad no remam: «IlnaBanue
- cynoB. BozmyxoruraBanuey, Bu6mnuorexa [JOK
«/laBieHue TBEpABIX TEN, KUIKOCTEH U https://m.edsoo.ru/ff0a3654
ra3oB»
bubmmoteka IIOK
53 Mexanuueckas pabora https://m.edso0.ru/ff0a3f82
bu6nmorexa LIOK
54 MormuHocTts. ETMHHUIBI MOIITHOCTH https://m.edsoo.ru/ff0a3f82
VYpoxk-uccienoanue "Pacuér
55 MOIIIHOCTH, Pa3BUBAEMOi MpH MOIBEME
o JecTHuie"
56 [Ipoctele MexaHu3MBI. Phryar.

PaBHOBecue cui Ha pbruare
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KonrtponsHas pabora o Teme
«/laBneHue TBEPABIX TEJ, KUIKOCTEU U

57 ra3oB» / Beepoccuiickas nmpoBepouHas
pabora
PesepBHbIi ypok. Pabora ¢ Tekctamu bubmuorexa [JOK

58 1o Teme «JlaBienue TBEPBIX T, https://m.edsoo.ru/ff0a4ffe
XKHUJIKOCTEH U Ta30By / Beepoccuiickas
poBepouHas paboTa
Poruaru B TexHuke, ObITY U IPUPO/IE.

- Jlaboparopras pabora 05 Bu6morexa LIOK
«HccnenoBanue ycioBuil paBHOBECHS ' https://m.edsoo.ru/ff0a478e
peIyara»

Pemenne 3anau o teme «Y cloBus bubnuoreka [IOK

60 PaBHOBECHS pblyara» https://m.edsoo.ru/ff0a48a6
KoaddutmenT monesnoro neiictpust
Mexanu3ma. Jlaboparopnas pabota

61 «M3mepenne KI1/I HaknoHHOM 0.5
MIJIOCKOCTH
Pemenue 3amaud mo teme "Pabora, bubnunorexa LIOK

62 momHocTh, KITI" https://m.edsoo.ru/ff0a4c48
Mexannyeckas SHEpIHusl.

63 Kunernueckasi u noTeHIManbHas bubmorexa LIOK

SHEprus

https://m.edsoo.ru/ff0a4252
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64

3aKOH COXpaHECHHSI MEXaHUYECKOH
SHEPTUU

bub6nmoreka [IOK
https://m.edsoo.ru/ff0a4360

65

YPOK-3KCIIEpUMEHT I10 TeEMe
"DKCIEPUMEHTAILHOE ONPEICTICHUE
M3MEHEHUS KUHETUYEeCKOW 1
MOTEHIIUATILHON YHEPTHH NPU
CKaThIBAaHHUH TeJa 10 HAKIOHHOM
IJIOCKOCTH"

66

KonTponbhas padota no teme
«PaboTa 1 MOLTHOCTB. DHEPTUs»

67

PesepBHbliit ypok. Pabota ¢ TekcTamu

bubnuoreka [{OK

o TemMe "MexaHnueckoe IBUKeHue"

https://m.edsoo.ru/ff0ad4ee6

68

Pesepubiit ypok. Pabora ¢ Tekctamu
o TeMme "Pabota. MOIIHOCTS.
Ouneprus"

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

12
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8 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne T Jlarta uudposbie
/i €Ma ypoka Beero Konrpoabusie | Ilpakruyeckue wsydennsi | 00pasoBaTelbHbIe
padoThI paboThI pecypebl
OcHOBHBIE TIOJIOKEHUS
1 MOJIEKYJIIPHOKMHETUYECKON TEOPUH U 1 Butmorexa [HOK
JIX OTIBITHBIE TTOATBEPKICHHS https://m.edsoo.ru/ff0a5256
2 Macca u pazmep aTOMOB U MOJICKYJI 1
Moaenu TBEpIOTO, JKUAKOTO U bubmmoteka [IOK
3 ra3000pa3HOr0 COCTOSTHUM BEIECTBA 1 https://m.edsoo.ru/ff0a540e
OOBsicHeHHEe CBOUCTB TBEPOTO,
KHJIKOTO U ra3000pa3HOro COCTOSTHUIM
4 BEILIECTBA HA OCHOBE MOJIOKEHU I 1
MOJIEKYJIIPHO-KUHETUUECKOU TEOPUH
5 K 1 bubnmoreka [JOK
PHCTAIlTHECKHE H aMOPHbIE TeNa https://m.edso00.ru/ff0a5800
CmaunBaHMe M KallWJUSIPHOCTb. bu6muoreka [JOK
6 IToBepXHOCTHOE HaATsKEHUE 1 https://m.edsoo.ru/ff0a5530
bubnunorexa LIOK
7 TennoBoe pacmmpenue u cxaThue 1

https://m.edsoo.ru/ff0a5a26
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Temneparypa. CBs3b TeMIepaTypbl CO

8 CKOPOCTBIO TEIJIOBOTO JIBUKCHHUS
4acTHUIl
Buytpennss sneprus. CriocoOsl Bu6muotexa [JOK
9 M3MEHEHUs BHYTPEHHEN SHEPruun https://m.edsoo.ru/ff0a5c60
10 Bunsl Termonepenaun Bbu6moreka [JOK
https://m.edsoo.ru/ff0a6412
Ypok-koupepenuus "IlpakTruueckoe
1 MCIOJIb30BaHUE TETNIOBBIX CBOWCTB Bubuorexa IIOK
BCLICCTB U MAaTEpUAJIOB B LCIIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"
KonnuecTBo TemnoTel. Y nenpHas bu6nmorexa LIOK
12 TETUIOEMKOCTD https://m.edso0.ru/ff0a6976
13 YpaBHeHUE TEIJIOBOTO OaaHca. bubmuoreka [IOK
TemnnooOMeH U TEIUIOBOE PaBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopnas pabota "HccrnenoBanue
SIBIIGHUSI TETUIOOOMEHA TIPH Bu6mmotexa [IOK
14 CMENIMBAHUH XOIOJHON M ropsdeH https://m.edsoo.ru/ff0a6ad8
BOJBI"
Pacuer koandecTBa TEIIOTHI,
15 HEOOXOMMOTO /I HarpeBaHUs Tea u

BBIACIACMOI'O UM ITPU OXJTTAXKICHHUN
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Jlaboparopuas pabota "Onpenencaue

bubnunoreka LIOK

16 yACJIIbHOU TEIJIOEMKOCTH BelecTBa" https://m.edsoo.ru/ff0a6bb0
DHeprus TOIMBA. Y JebHas TeIioTa bu6nmoreka [IOK

17 CropaHus https://m.edsoo.ru/ff0a7b5a
[InaBneHue u oTBepIeBaHUE

18 KPUCTAJUIMIECKUX TeJ. Y IesibHast Bubsmorexa [IOK
TeIIoTA IABTCHIS https://m.edsoo.ru/ff0a71d2
Jlaboparopuas pabota "Onpenencaue bubmmoreka [JOK

19 YACJIBbHOU TEIJIOTHI TIJIaBJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe
[TapooGpa3oBaHue U KOHICHCAITHS. bu6nmorexa LIOK

20 Hcnapenue https://m.edsoo.ru/ff0a740c

21 Kunenue. Y genapHas Temiora bu6nmorexa LIOK
napooOpazoBaHMsl U KOHJCHCALIMH. https://m.edsoo.ru/ff0a786¢c
3aBUCHUMOCTb TEMIIEPATypPbl KUTICHHS
0T aTMOc(hepHOTO aBICHUS
Bnaxnocte Bo3myxa. JlaGoparopHas

29 pabota "Onpenenenue bubnuotexa [JOK

o " https://m.edsoo.ru/ff0a7628

OTHOCHUTEIILHOH BIQXXHOCTH BO3/IyXa
Pemenne 3amau  Ha  ompeneneHue

23 BIIQYXKHOCTH BO3/TyXa
[TpuHIUIIBI PaOOTHI TETTOBBIX

24 nsurareneif. [laposas TypOuHa.

JIBuraTenb BHYTPEHHETO CTOPAaHUS
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KII/ TermmoBoro nurarens. TenmnoBbie

25 JIBUTaTeNIH U 3aIUTa OKPYKAIOIIEH brbmiorexa [IOK
cpesI https://m.edsoo.ru/ff0a7c7c

5 3aKOH COXpaHEHMSI U ITPEBPALLICHUS

6 SHEPrUM B TEIJIOBBIX MPOLIECCAX

[ToaroroBka Kk KOHTPOJIBHOM paboTe 1Mo
teme "TeruioBble siBiieHus. MI3menenue Bu6imotexa [IOK

21 arperaTHbIX COCTOSHHII BelecTBa" https://m.edsoo.ru/ff0ag83f2
KonTponbhas pabota mo teme

28 "TeruoBsie sBieHus. Mi3MeHeHHE Bubmorexa [OK
ArpEraTHBIX COCTOSHHI BelecTBa" https://m.edsoo.ru/ff0a86ae
Onextpusauus  Ten.  JlBa  poxa

29 INEKTPUYECKUX 3apsI0B
VYpok-uccnenoBanue "IaeKTpU3aLML

30 TeJ UHIYKIHUEN U ITpU
COMPUKOCHOBEHUH"
B3anmoneincTeue 3apsyKeHHBIX TEIL. bu6nunorexa LIOK

31 3akoH KynoHna https://m.edsoo.ru/ff0a87e4
DNEKTPUUECKOE MOJIE.

3 HanpsiskeHHOCTB AIIeKTpUYECKOro Bu6mmoreka [JOK

nosst. [IpuHIMn cynepno3unuu
BJIEKTPUYECKUX MOJEH

https://m.edsoo.ru/ff0a8a0a
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Hocuremm OJICKTPUYCCKUX 3apsAd0B.

33 DneMmeHTapHbIi 3apsa. CTpoeHue
aToma
IIpoBOAHMKY U TUAIEKTPUKU. 3aKOH bu6mmoteka [JOK

34 COXpAHEHUS JIEKTPUYECKOI0 3apsijia https://m.edsoo.ru/ff0a8ef6
Pemrenne 3amau Ha npuMeHeHne bu6mmoteka LJOK

35 CBOMCTB 2JIEKTPUYECKUX 3apsAI0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUUYECKHUI TOK, YCIOBUSI €T0

36 CyIecTBOBaHus. MICTOYHUKH Bubnuoreka [IOK
IEKTPHYECKOTO TOKA https://m.edsoo.ru/ff0a95a4

37 . bubmuoreka [{OK
JICHCTBIA SIEKTPHEECKOrO TOKA https://m.edso0.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictue

38 AIIEKTPUYECKOTO TI0JII HAa TPOBOIHUKHU 1
U TUDJICKTPUKA"
DNEeKTpUYECKU TOK B MeTaJljax, bu6nunorexa LIOK

39 JKUIKOCTSIX U razax https://m.edsoo.ru/ff0a9838
DneKkTpruyecKas 1erb U €€ COCTaBHbIE

40 4acTH
Cuna Toxka. JlabopaTtopHas pabora

41 "U3MepeHue U peryanpOBaHHE CHIIBI 05 brbmorexa LHOK

ToKa"

https://m.edsoo.ru/ff0a8bd6
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DNEKTPUUECKOE HATIPSKEHUE.
Bonbsr™merp. JIaboparoprast pabota

bubnunoreka LIOK

42 ' 0.5
'N3mepenue u peryavpoBaHue https://m.edsoo.ru/ff0a9e14
HarnpspKkeHus"
" CornpoTuBiieHHE TPOBOJHUKA. bubmmoreka [JOK
VY 1enpHOE CONPOTUBIIEHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlaboparopHas paboTa "3aBUCUMOCTh
ANEKTPUYECKOTO CONIPOTUBICHUS Bubmuoreka [JOK
a4 IIPOBOJHMKA OT €ro IJIUHBI, IJI0IIa1 1 https://m.edsoo.ru/ff0aa738
MOTIEPEYHOr0 CEUeHUs U Marepuana”
3aBUCHUMOCTD CHJIBI TOKA OT
45 HanpspkeHus. 3akoH OMa s yJacTka bubmorexa LIOK
https://m.edsoo.ru/ff0aad4a
Lenu
JlaGopatopHnas pabora
"HccnemoBaHnue 3aBUCUMOCTH CHIIBI
46 TOKa, UYIIErO Yepe3 PE3UCTOP, OT 1 bubmmorexa LIOK
CONPOTHBIICHHS PE3HCTOPA H https://m.edsoo.ru/ff0aa04e
HaIpspKEHUs Ha pe3ucrope”
[TocnenoBarenbHOE U MapaieIbHOE
4t COCTUHEHUS TIPOBOTHUKOB
JlaGopatopnas pabora "[IpoBepka
o MIpaBUJIA CIIOKESHHSI HAMIPSHKCHUN TIPH Bu6nmorexa [IOK
4 1

MOCJIeI0BATEIbHOM COEIMHEHHUH JIBYX
pe3uctopos”

https://m.edsoo.ru/ff0aaa58
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Jlaboparopnas padota "IIpoBepka
ImpaBuJia JJIs1 CUJIbI TOKA IPU

bub6nmoreka [IOK

49
apaJlyIeIbBHOM COCANHCHIN https://m.edsoo.ru/ff0aadle
pe3uctopoB"
Pemrenue 3a1a4 Ha MpUMEHEHUE 3aKOHA

50 Oma 151 pasIMYHOTO COCTHHCHUS Bubmuorexa IIOK
TPOBOTHAKOB https://m.edsoo.ru/ff0aaf8a
PaboTa 1 MOIITHOCTH AJIEKTPHUECKOTO bu6nmorexa LIOK

51 ToKa. 3akoH J[xoyisa-JIlenna https://m.edsoo.ru/ff0ab124
Jlaboparopunas pabota "Onpenenenue

52 paboThI ¥ MOIIHOCTH SIICKTPUYECKOTO bubmorexa TIOK
ToKa" https://m.edsoo.ru/ff0ab3e0
DneKTpuuecKre enH U MOTpeOuTenu

53 3JIEKTPUYECKON SHEPTUH B OBITY. brbmorexa [IOK
KOpOTKOE 3aMBIKAHHE https://m.edsoo.ru/ff0ab660
[TocTosiHHBIE MAaTHUTHI, HX

S B3aMMO/IEHCTBIE
VYpoxk-uccienopanue "M3yuenne noseu bubnuoteka [JOK

95 MMOCTOSTHHBIX MarHUTORB" https://m.edsoo.ru/ff0ac3d0
MaruuTHO€e nosie. MarHuTHOE 1oJie

56 3eMIM U €ro 3HaYeHHe JUIS KU3HH Ha bubmorexa TIOK

3emie

https://m.edsoo.ru/ff0acOba
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[TonroroBka K KOHTPOJIBHON pabOTE 1O
Teme "DIeKTpUUECKUE 3apsbl.

57 3apsiKeHHbIE Tella U UX bubmoreka [IOK
B3auMoaeiicTBHS. [TOCTOSHHBIA https://m.edsoo.ru/ff0abd2c
AIEKTPUUYECKUN TOK"

KonTponbhas padota no teme
"DnexTpuueckue 3apsaabl. 3apsHKEHHbIE

58 Tela U X B3aUMOJEHUCTBUSL. bubmuorexa IIOK
TToCTOAHHBIH SMeKTpUdecKuii TOK" / https://m.edsoo.ru/ff0abea8
Bcepoccutickas
poBepoyHas paboTa
Pesepubiit ypok. Pabora ¢ Tekctamu

59 o Teme "TlocTossHHBII Bbu6mrorexa [IOK
anekTpudeckuii Tok" / Beepocceuniickas https://m.edsoo.ru/ff0acdc6
poBepoyHas padbora
OmneIT OpcTena. MarauTHoe nose

60 NEKTPUYECKOr0 TOKa MarHuTHoe nose bubmorexa LIOK
KATYIIKH C TOKOM https://m.edsoo.ru/ff0ac1d2
IIpuMeHeHNe AIEKTPOMarHuToB B

6 TexHuke. JlabopaTopHas pabora 0 Bu6mmoreka [JOK

1 5

"U3y4yeHue nericTBUSI MAarHUTHOTO
OJIs1 HA MPOBOJIHUK C TOKOM"

https://m.edsoo.ru/ff0ac74a
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62

DJEKTPOIBUTATEIh IIOCTOSIHHOTO TOKA.
Hcrionp30BaHuE NIEKTPOIBUTATEICH B
TEXHHYECKHUX YCTPOMCTBAX M Ha
Tpancmopre. JlabopaTopHas pabora
"KoHcTpyupoBaHue 1 U3ydeHue
paboTHhI AJIeKTpoABHTATEIIS"

bubnunoreka LIOK
https://m.edsoo.ru/ff0ac86¢c

63

OnbiTel Papajes. 3aKoH
AJIEKTPOMArHUTHON MHIYKITUH.
IIpaBuio Jlenna

64

OnexTporenepatop. CriocoObl
MOJIYYEHUS JIEKTPUUECKON SHEPTUH.
DNeKTPOCTaHIIMK Ha BO30OHOBIISIEMBIX
HMCTOYHHUKAX YHEPTUU

65

[ToaroroBka kK KOHTPOJILHOM paboTe 1Mo
TeMe "DIIeKTPUYECKHEe U

MAarHUTHBIE ABICHUS"

66

KonTponbHas pabota mo Teme
"DneKTpuuecKrue U MarHUTHBIE
SIBIICHUSA"

bubmuorexa [JOK
https://m.edsoo.ru/ff0acb14

67

PesepBHrbIil ypok. PaboTta ¢ Tekcramm
o Teme "TernoBsie sBiIeHUS"

bubmuorexa [JOK
https://m.edsoo.ru/ff0acc5e
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PeszepBubIil ypok. Pabora ¢ Tekcramu
o tTeMe "MaraurtHasle aBiieHus"

68

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

145




9 KVIACC

Kosaun4yectBo 4yacos DJIEKTPOHHBIE
Ne T JlaTa uudposbie
wn ¢Ma ypoka Beero KonTposibHbIe IIpakTuyeckue H3yueHHs] o0pa3oBaTte/ibHbIE
padoTsI padoThI pecypchl
MexaHnyeckoe ABUKEHUE.
1 M 1
aTepualIbHas TOYKA
Cucrema orcuera. OTHOCUTEIBLHOCTD bubmuoreka [IOK
2 MEXAHUYECKOTO JIBUKCHU 1 https://m.edsoo.ru/ff0ad474
PaBHOMEpHOE ITPAMOIIMHEWHOE bubmuoreka [IOK
3 JIBUYKEHUE 1 https://m.edsoo.ru/ff0ad19a
HepaBHOoMepHOE NpsAMOIMHENHOE
4 nBuxkeHue. CpeaHsisi 1 MTHOBEHHas 1
CKOpOCTH
IIpssMONMHENHOE PAaBHOYCKOPEHHOE bubmuoteka [IOK
5 JBUOKEHUE. Y CKOpEHHUE 1 https://m.edsoo.ru/ff0ad8d4
CKopocCTh MPSAMOJIMHENHOTO
6 PaBHOYCKOPEHHOTO IBUKCHUS. 1
I'paduk ckopoctu
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JlaGopaTtopHast pabora "Ornpeznenenue
YCKOpPEHUS Tella IPU PAaBHOYCKOPEHHOM

bubnmmoreka [IOK

! JBYKEHUU 110 HAKJIOHHOU IIOCKOCTH" https://m.edsoo.ru/ff0adb18
CBo0Ooguoe nagenue teir. ObITh

8 lanunes
PaBHOMEpHOE ABMXKEHUE TIO Bbu6moteka LJOK

9 https:
okpyxHocTu. [lepron u yactora ttps://m.edsoo.ru/ff0ael76
oOpamenus. JIuneliHas U yrioBas
CKOpPOCTH

10 IleHTpOoCTpEMUTENBHOE YCKOPEHHE
[lepssiii 3akoH HetoToHa. BexTop cuiibt bubnnoreka [JOK

11 https://m.edsoo.ru/ff0ae612
Bropoii 3akon HeroToHa. bubnunoreka [JOK

12 PaBHOpelicTBYIOIIAs cHita https://m.edsoo.ru/ff0ae72a
Tperuii 3akoH HproToHa. bubnnoreka [JOK

13 Cynepno3unus cui https://m.edsoo.ru/ff0ae982
Pemenue 3agau Ha npuMeHeHUE bubnmnoreka [JOK

14 3ak0oHOB HproTOHA https://m.edsoo.ru/ff0aeb6c

bu6mmorexa [IOK
15 Crna ynpyroctu. 3axoH I'yka https://m.edsoo.ru/ff0aeca2
16 Pemrenne 3amay mo reme «Cuita

YOPYTOCTH
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JlabopaTtopHas pabota «OnpeneneHue

bu6mmoreka [IOK

17 YKECTKOCTHU IIPYKUHBD https://m.edsoo.ru/ff0aee28
bubmuorexa [JOK

18 Cuna Tpenus https://m.edsoo ru/ff0af738
Pemenue 3ampau no reme «Cuia bubnmoreka [JOK

13 TPEHUS» https://m.edsoo.ru/ff0afa26
Jlaboparopuas pabota "Onpenenenue bubnnoreka [JOK

20 Kod(puImeHTa TpeHU CKOIbKCHHUS" https://m.edsoo.ru/ff0af8be
Pemenue 3amau o reme "3akoHbI

21 Herorona. Cuia ynpyroctu. Cuia bubsmorexa LHOK
Tpenus" https://m.edsoo.ru/ff0afb8e
Cuia TSHKeCTH U 3aKOH BCEMHUPHOTO bubnuotexa [JOK

22 TATOTEHUA. Y CKOpEeHue CBOOOIHOTO https://m.edsoo.ru/ff0af044
MaJCHUS
Ypok-koHpepenus "JIBrmkeHue Ten

23 BOKPYT TPaBUTAIIMOHHOTO IIEHTpa
(Conueunas cuctema). ["'amaktuxu"
Pemrenue 3anau no teme "Cuiia TsxecTu

24 Y 3aKOH BCEMHPHOTO TATOTEHHUs" bub6morexa IIOK

https://m.edsoo.ru/ff0af5f8
25 [IepBas kocMHuueckas CKOPOCTb. bubnnoreka [JOK

HesecomocTs 1 neperpysku

https://m.edsoo.ru/ff0af33c
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PaBHOBeCcHE MaTepruabHOM TOUKH.
AobcomotHO TBEpAOE Teno. PaBHOBecue

26 TBEPIOTO TeJia ¢ 3aKPETIEHHON OChIO Bubmmorexa [IOK
Bpawenns. MomeHT cuibl. Llentp https://m.edsoo.ru/ffOafe36
TSKECTU
PaBHOBeCcue MaTepHaIbHONW TOYKHU.
AbcomoTHO TBEpAOE Teno. PaBHOBecHe

27 TBEPIOTO TENA € 3aKPEIVIEHHOW OCBIO
BpaueHusi. MoMeHT cuiibl. LleHTp
TSDKECTH
Perrenue 3agaud mo reme "MOMEHT bu6mmoreka [IOK

28 cuibl. Llentp Tsxectun" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOM paboTE MO

29 TeMe "MexaHn4ecKoe ABIKCHHUE. Brbmorexa LIOK

. " https://m.edsoo.ru/ff0b0408

B3aumopeiictBue Ten
KonTponbhas padota no teme

30 "MexaHn4ecKoe ABMKCHHE. brbmmorexa LIOK

. " https://m.edsoo.ru/ffOb06ec

B3aumopeiictBue Ten

31 Nmnynec Tena. Umnynse cuiibl. 3aKoH bubnuoreka [IOK
COXpaHEHUs UMITyJbCa. YIPYroe u https://m.edsoo.ru/ffOb07fa
HEYNpPYroe B3auMOJCICTBHE

32 Pemienue 3amau mo Teme "3akoH bubmuorexa [JOK

COXpPaHEHHUs uMIyibca"

https://m.edsoo.ru/ffOb096¢c



https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b096c

VYpoxk-koHpepenuus "PeakTuBHOE

33 JBUKEHHE B IIPUPOJE U TEXHUKE"
bubmuorexa [JOK
34 Mexannueckas paboTa U MOITHOCTh hitps://m.eds00.ru/ffob0as4
PaboTa cuitbl TSKECTH, CHIIBI YIIPYTOCTH bubmuorexa [JOK
35 Y CUJIbI TPEHUS https://m.edsoo.ru/ffob0db8
JlaboparopHas padota «Onpenenenue
paboThI CUIIBI TPEHUS TIPU
36 PaBHOMEPHOM JIBUKEHHUH Teja 10
TOPU30HTAIILHOM MOBEPXHOCTH
CBs13b SHEPrUM U PAOOTHI.
37 IloTenunanpHas HEprus
Kunernueckas sneprus. Teopema o bubnnorexka [JOK
38 KMHETUYECKOU DHEPTUHU https://m.edso0.ru/ffOb0c32
39 3aKOH COXpaHEHMsI DJHEPTUU B MEXAHUKE
JlabopatopHas  pabora  «M3ydenwue bubnuoteka [JOK
40 https:
3aKOHA COXPaHEHUS YHEPTUN» ttps://m.edsoo.ru/ffOb12fe
KonedarensHOE IBUKEHHUE U €TO bu6mmorexa [IOK
41 XapaKTEPUCTUKH https://m.edsoo.ru/ff0b1858
3aTyxatromue KojieOaHusl. bubnuorexa [JOK
42 BoinyskieHHbIe Kosiebanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTH4ecKuil ¥ NpyKUHHBIA

MasiTHHUKH
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44

Ypoxk-uccienoBanue «3aBUCUMOCTb
neproja KojaeOaHWH OT >KEeCTKOCTH
MPY>KUHBI U MACCHI TPy3an

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

45

[Ipespamenue SHEPIuu pu
MEXAaHUUYECKUX KOJIeOaHUsIX

46

Jlaboparopuas pabora «OmnpeneneHue
JacTOTBl H  TIepuoAa  KoJieOaHW
IMPYXUHHOI'O MassTHUKA»

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

47

JlabGopaTopHas padorta «IIpoBepka
HE3aBUCHMOCTH NIEPUOJIa KoJIeOaHMit
rpy3a, NOJBEIICHHOTO K HUTH, OT MaCcChl
rpy3a»

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

48

Mexaunueckue BoaHEL. CBOWMCTBA
MeXaHU4eCKHuX BOJIH. [IponosibHbIE 1
MIOIIEPEYHBIE BOJIHBI

bu6mmoreka [JOK
https://m.edsoo.ru/ffOb21fe

49

Ypok-koHpepenmus "MexaHnndeckue
BOJIHBI B TBEpAOM Tene. CelicMuyeckue
BOJIHBI"

50

3Byk. Pacnipoctpanenue u oTpaxeHue
3BYyKa

51

Ypoxk-uccnenoanue "Habmonenue
3aBUCUMOCTH BBICOTHI 3BYKa OT
4acTOThI"

52

I'poMKOCTb 3ByKa U BBICOTA TOHA.
AKyCTHYECKHUI pe30HaHC
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Ypok-koHpepeHius "YIbTpa3sByK U

bu6mmoreka [IOK

53 nHOPa3BYK B IPUPOJE U TEXHHUKE" https://m.edsoo.ru/ff0b23ca
54 [ToaroroBka K KOHTPOJIBHOM pabOTE MO bubmuorexa [JOK
TeMe "3aKOHBI COXPAHECHHUS. https://m.edsoo.ru/ff0b25f0
Mexanuueckue KoneGaHus ¥ BOJTHBI"
KonTponbHas pabota o Teme "3aKOHbI
55 coxpaHeHus. Mexanundyeckue
Kose0aHus U BOJTHBI"
6 DIEeKTPOMarHuTHOE IoJIe. bubnnoreka [JOK
S DNEeKTPOMarHUTHHIE BOJIHBI https://m.edsoo.ru/ffOb2abe
o7 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJH
Ypok-koupepenmus "kana
- AJIEKTPOMArHUTHBIX BOJIH. Bu6moreka [JOK
Hcnonb30BaHnE 3IEKTPOMAarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJIsI COTOBOM CBSI3H"
VYpok-uccnenosanue "Mzydyenne
59 CBOJCTB DJIEKTPOMATHUTHBIX BOJIH C brbmorexa [IOK
TOMOIIBI0 MOGHITBHOTO TesedoHa" https://m.edsoo.ru/ffOb2c6c
Pemenue 3agad Ha onpeneneHue
60 9aCTOTHI U JUTMHBI SJICKTPOMAarHUTHOU
BOJTHBI
DNeKTpOMarHuTHas MPUPO/Ia CBETA.
61 CkopocTh cBeTa. BoHOBbIE CBOICTBA brbmorexa LIOK

CBCTa

https://m.edsoo.ru/ff0b31d0
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Uctounuku cBera. [IpsamonunHeiinoe

62 pacnpocTpaHeHHe cBeTa. 3aTMEHHs Brbmorexa LIOK
Conmma u JTysst https://m.edso0.ru/ff0b3658
3aKOH OTpa)KEHHs CBETA. 3epKalia.

63 Pemenue 3a/1a4 Ha IPEMEHEHHE 3aKOHA but6morexa [OK
OTpaskeHHs CBeTa https://m.edsoo.ru/ff0b38c4

64 [Ipenomnenue cBera. 3aKoH bu6mmoreka [IOK
IIPEJIOMIICHUS CBETA https://m.edsoo.ru/ff0b3aea
[TomHOE BHYTpEHHEE OTpaKEHUE CBETA.

65 Hcrosp30BaHUe TOHOTO BHYTPEHHETO bu6morexa [IOK
OTPaKCHUS B ONITHYECKHUX CBETOBOIAX https://m.eds00.ru/ffOb3csc
JlabopaTtopHas pabota "HccienoBanue
3aBHCHUMOCTH yTJa MPEJIOMIICHUS

66 CBETOBOTO JIy4a OT yIJia aJIeHUs Ha
rpanuue "Bo3ayx-crekno""

Ypok-koHpepennus "Mcnons3oBanue
67 MOJTHOTO BHYTPEHHETO OTPaKEHUSI:
CBETOBO/IbI, OITUKOBOJIOKOHHAS CBSI3b"
bu6mmorexa [IOK

68 JIna3el. OnTHYECKAs! CHIa JIMH3BI https://m.eds0o.ru/ffob3f2c

bubnnoreka [JOK

69 [TocTpoenue nzobpakeHu B TMH3aX 1

https://m.edsoo.ru/ffOb444a
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Jlaboparopnas pabota "Onpenencaue

70 (OKYCHOTO PAaCCTOSIHUS M OTITHYECKOM bu6morexa [HOK
CHITBI coGUparoieii THH3HI" https://m.edsoo.ru/ff0b4206
Ypok-koHpepenus "OnTudyeckue bubmuorexa [JOK

1 JUH30BBIE TPUOOPHI" https://m.edsoo.ru/ff0cOa7e

79 r 3 bubnnoreka [JOK

Ja3 KaK ONTHYECKasi CUCTEMa. 3peHHE https://m.eds00.ru/ffob4684
Ypok-koHpepenuus "JledexTsl 3peHus.
73 Kak coxpanutsb 3penue"
Paznoxenne 6e10ro CBeTa B CIIEKTP.

24 OneiTel HetoToHa. CoxeHnue Bu6miorexa [JOK
CIIEKTPaNbHEIX IBETOB. Jlucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
JlaGopatopnas pabora "OnbITh O
pas3yoXeHuto 06e10ro cBeTa B CIEKTp U

75 BOCIIPUATHUIO IIBETA PEAMETOB IIPU UX bu6muorexa [HOK
HAGIIOICHHH Yepe3 LIBETOBbIC https://m.edsoo.ru/ff0cOe2a
¢buabTpel"

VYpoxk-npaktukym "BosiHOBBIE CBOMCTBA

76 CBeTa: AMcIiepcusi, HHTep(epeHnns u

nudpaxus’”

OmneiTel Pesepdopaa u mianerapHas bubanoreka [JOK
77 MOJIeNTb aToMa https://m.edsoo.ru/ff0c12a8
78 IToctrynarel bopa. Moanens atoma bopa
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I/ICHYCKaHI/IC U IIOTJIOIICHHUE CBETA

79 aromoM. KBauTsl. JInHevaThIe but6morexa [OK
CIEKTPBI https://m.edsoo.ru/ff0c144c
Ypok-npaktukyM "HabGmroneHue bubnuorexa [JOK

80 CIIEKTPOB UCITyCKaHUA" https://m.edsoo.ru/ff0c1550

. bubnnoreka [JOK

81 PanoakTiBHOCTS 1 €€ BU/bL https://m.edso0.ru/ff0c1672
Crpoenue atomHoro siipa. Hykinonnas bubnuorexa [JOK

82 MOJEIIb https://m.edsoo.ru/ff0c18ac
PanuoakTrBHBIE IPEBpAILICHUS. bu6mmoreka [IOK

83 N3oTomnbl https://m.edsoo.ru/ffOclal4
Pemenue 3agau mo teme: bu6mmorexa [IOK

84 "PagroakTHBHBIE IPEBPAILICHUS " https://m.edsoo.ru/ffOclb4a

85 Ilepuon monypacnana
Ypok-koupepenius "PagnoakTHBHbIE

86 M3JIy4E€HHS B IPUPOJE, METULIVHE, BI/I6JIT/IOTeKa HOK
TexHmKe" https://m.edsoo.ru/ff0c2126
SAnepHble peakuu. 3aKOHbI COXPAHEHUS

87 3apsI0BOTO U MAacCOBOTO YHCEIT bu6miorexa [IOK

https://m.edsoo.ru/ff0c1c58
a8 DHeprus CBA3U aTOMHBIX si7iep. CBs3b bubnuorexa [JOK

MAacCCBI 1 DHEPIruu

https://m.edsoo.ru/ffOcld7a
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89

Pemenue 3agaud no reme "AnepHeie
peakuun"

90

Peakiuu cunTe3a u neneHus saep.
Uctounuku suepruu CoJiHIIa U 3BE3]T

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

91

Ypok-koudepennus "SAnepHas
sHepreTuka. JlencTus
PaZMOaKTUBHBIX U3ITy4YEHUH Ha KUBbIE
OpraHu3Mbl"

92

[ToaroroBka K KOHTPOJILHOM paboTE MO
TeMe "DJIEKTPOMAarHUTHOE TOJIE.
DNEeKTPOMarHUTHBHIE BOJHBI.
KBanToBrIe ssBaeHUS"

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

93

KonTponbhas pabota no teme
"DJIeKTPOMarHuTHOE TIOJIE.
DNEeKTPOMAarHUTHBIE BOJTHBI.
KBanToBsic siBieHns"

94

[ToBTOpEeHue, 060061IEHNE.
JlabopaTopHbIie pabOThI IO KypCy
"Bzaumopericteue Ten"

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

95

IToBTrOopenue, o6o0mmenue. Pemenne
pacyeTHBIX U KaYECTBEHHBIX 33]1a4 110
teme "TemnoBble mpoiecch”

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c2572

96

[ToBTOpenue, o6o0menue. Pemenune

bu6mmorexa [IOK



https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2572

pacyeTHBIX U KaYeCTBEHHBIX 3aja4 M0
teme "KII/] TeroBsix aBurarenen”

https://m.edsoo.ru/ff0c2a22

[ToBTrOopenue, o6o0menue. Pemenne

bub6nmoreka [IOK

97 pacyeTHBIX ¥ KaUeCTBEHHBIX 3a/1a4 110 1
Teme "KITJI 37€KTPOYCTAHOBOK" https://m.edsoo.ru/ff0c2b30
[ToBTOpenue, obo0IeHNE. ButG LOK
JlaGopaTopHbie paboThI O KypC HoI1oTeKa

% "CBeTposmz HBJ‘IepHI/ISI" i L L https://m.edsoo.ru/ff0c2c52
[ToBTOpenue, 0600meHne. Pabora ¢

99 TEKCTaMH 110 TeMe "3aKOHbI 1 bubsmorexa LIOK
COXPAHEHHUS B MeXaHUKe" https://m.edsoo.ru/ff0c2d6a
[ToBTOpenue, o6o6menue. Padora ¢

100 tekcramu 1o teme "KoneGanust u 1 bubnmorexa LHOK
BOJTHEL" https://m.edsoo.ru/ff0c2e82
IToBTrOopenue, o6o0menue. Pabora ¢

101 TekcTamu 1o Teme "CBeTOBbIE sABIeHUS" 1 bubnuoreka IOK

https://m.edsoo.ru/ff0c3044

[ToBTOpenue, o600meHne. Pabora ¢

102 TekcTaMu 1o TeMe "KBaHTOBas n 1
snepHast pusuka"

OBUIEE KOJIMYECTBO YACOB I1O0
102 27

[TPOT'PAMME
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MMPOBEPAEMBIE IIPE/IMETHBIE PE3YJIBbBTATBI OCBOEHUSA
OCHOBHOM OBPA30OBATEJIbHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

7 KJIIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOM

00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

11

HCIIOJIB30BAaTh U3YYCHHBIC ITOHATUS

1.2

pas3indaTtb SABJICHUSA I1I0 ONHMCAHWUIO HX XapaKTCPHBIX CBOMCTB M Ha
OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JaHHOC (1)I/ISI/II-IGCK0€ SIBJICHUC

1.3

pacrio3HaBaTh TPOSIBIICHHE W3yYCHHBIX (PHU3MUYECKUX SBICHHA B
OKpY’KaloIeM MHpE, B TOM 4YHCIe (U3UYECKUE SBICHHUS B MPHUPOIE,
IIPU 3TOM IEPEBOJUTH MPAKTUUYECKYIO 3ajjauy B Y4EOHYIO, BBLACIATH
CyIIeCTBEHHBIE CBOMCTBA (PU3HAKN) (PU3UUECKUX SBICHUIN

14

ONKCHIBaTh H3Y4YEHHbIE CBOMCTBA Tel U (DU3MUECKHE SIBICHMS,
UCHONB3Ys (U3MYECKHE BEIUWYMHBI, NpPU ONHCAHUM TPABUIBHO
TpakToBaTb (U3UYECKUH CMBICI HCIOJNb3YEMbIX BEJIMYMH, UX
0003HaYeHHs U eUHUIIBI (PU3NUECKUX BEJIIMYUH, HAXOAUTH (OPMYJIbI,
CBA3BIBAIOIIME JaHHYIO (U3MYECKYI0 BEIMYMHY C JAPYTUMHU
BEJIMYMHAMHU, CTPOUTHh TIpadUKH  M3YyYEHHBIX  3aBUCUMOCTEU
(hUBUYECKUX BEITUYUH

1.5

XapaKTepu30BaTh CBOICTBa Tel, (U3MUECKUE SBJICHUS U TPOIIECCHI,
WCIIONIb3Ysl W3YYEHHBIE 3aKOHBI, IPH O3TOM JaBaTb CIOBECHYIO
GOopMyNUMpPOBKY 3aKOHa U 3alUChIBaThb €ro MaTeMaTH4ecKoe
BBIPAYKEHHE

1.6

OOBSCHATh (PU3MYECKUE SIBICHUS, MPOLECCHl U CBOWCTBA TN, B TOM
qucie€ W B KOHTEKCTE CUTyallUd NPaKTHUKO-OPUEHTUPOBAHHOIO
XapakTepa: BbBIABIATh IPUYUHHO-CIEACTBEHHBIE CBSA3H, CTPOUTH
oObsicHeHne u3 1 — 2 Jormyeckux ImaroB ¢ omopoid Ha 1 — 2
U3YyYEHHBIX CBOMCTBA (PM3NYECKHUX SBICHHM, (PU3MUECKUX 3aKOHA MU
3aKOHOMEPHOCTH




1.7

pelarh pacu€THbIC 3a7a4u B 1 — 2 IEUCTBUS, UCIOJIb3YS 3aKOHBI U

dbopMyiibl, cBs3bIBaIONINE (PU3MUECKHE BETMYMHbBI: HA OCHOBE aHAN3a
YCIIOBUSL 3a7laud  3alUChIBaTh KPaTKOE YCIOBUE, IMOJACTaBIATh
buznyeckue BeIUYMHBI B POPMYJIbI M IPOBOJUTH Pacu€Thl, HAXOAUTH
CIIPaBOYHbBIC JaHHbIE, HEOOXOAUMBIEC JJIsi PEIICHUs 3a1ay, OI[CHUBATh
PEATUCTUYHOCTH MOJTYYCHHON (U3UYECKON BETUUUHBI

1.8

pacmo3HaBaTh MPOOIEMBI, KOTOPHIE MOXHO PEIIUTh MPH IMOMOIIA
(1)I/ISI/ILIGCKI/IX METOAOB, B OIIMCaHHMHM HCCICAOBAHHA  BBIACIIATH
MIPOBEPSAEMOE MPEAIIOI0KEHUE (rumotesy), pas3nu4arb u
WHTEPIPETUPOBATh MOJYUYEHHBIM pPE3yJabTaT, HAXOAUTb OIIUOKU B
XO/JI€ OIBITA, AeNaTh BBIBOJBI IO €T0 Pe3ybTaTaM

1.9

MPOBOAMTH OIBITHl MO HAOMIOACHUI0 (U3NYECKUX SBICHUM WIH
busznueckux  CBOMCTB  Tem:  (GOpMynIHpOBaTh  IpOBEpsieMble
NPENIoNIOKEeHNUs, coOupaThb  YCTAaHOBKY M3  MPEAJIOKEHHOTO
000pyI0BaHUS, 3aIMCHIBATH X0/ OIBITa U (POPMYIUPOBATH BHIBOJIBI

1.10

BBINOJIHATh TPSMBIE U3MEPEHUs] C HCHOJIb30BAHUEM AaHAJOTOBBIX U
U(PPOBBIX MPHUOOPOB, 3aMHCHIBATH TOKA3aHUSI MPHOOPOB € y4ETOM
3aJJaHHOM a0COIOTHOM MOTPEIIHOCTH U3MEPEHUI

1.11

MPOBOANWTH  HMCCIEAOBAHME 3aBUCUMOCTH  OJHOM  (U3UYECKOM
BEJIMYMHBI OT JIPYroll C UCIOJb30BAHUEM TMPAMBIX H3MEPEHH,
y4acTBOBaTh B IJAHUPOBAHUU Y4YEOHOTO HCCIENOBaHUS, COOMpATh
YCTaHOBKY M BBINOJIHATh U3MEPEHHUS], CIEeNYs MPEIJI0KEHHOMY IIJIaHy,
bukcupoBaTh PE3yNbTATHl TMOJYYEHHON 3aBUCHUMOCTH (PU3HMYECKHX
BEJIMYMH B BUJI€ MPEAJIOKEHHBIX TaOIUIl U TPaPUKOB, A€TaTh BHIBOIBI
10 pe3yJibTaTaM HCCIeI0BaHUS

1.12

MPOBOANTHh KOCBEHHBIE H3MEpEHUs (PU3NYECKUX BEJIWYUH, CIEAys
MPEeI0KEHHOW MHCTPYKIUU: TPU BBIMOJIHEHUN U3MEPEHUN cOOMpaTh
SKCIIEPUMEHTAIBHYI0 YCTAHOBKY M BBIYUCIATH 3HAYEHHE HCKOMOM
BEJINYUHBI

1.13

coOmoaTh TpaBWiIa TEXHUKH OE30MacHOCTH TNpU  pabore C
J1a0opaTOpHBIM 000pyI0BaHUEM




1.14

yKa3plBaTh NPUHUUMBI  JEHCTBHS NPHUOOPOB M TEXHUYECKHUX
YCTPOMCTB, XapaKTEpHU30BaTh IMPUHLUIBl JEUCTBUSA H3YyYCHHBIX
npuOOpOB M TEXHUYECKMX YCTPOWCTB C IOMOUIbIO UX ONMCAHMS,
UCTIONB3YS 3HAHHS O CBOMCTBAX (PM3MUECKUX SBJICHUN U

H€06XOI[I/IMBI€ (bl/ISI/I‘IeCKI/Ie 3aKOHBI 1 3aKOHOMCPHOCTH

1.15

NOPUBOANUTH TPHUMEPHl (HAXOAUTh HH(OpPMAIMIO O MpHUMEpax)
NPAaKTUYECKOT0 UCTOIb30BaHUS (PM3NYECKUX 3HAHUI B IOBCEAHEBHOM
KU3HU i oOecriedeHHuss O€30MacHOCTH MpU  OOpalieHUuu ¢
npuOoOpaMy U TEXHUYECKUMH yCTPONCTBAMHU, COXPAHEHMSI 30POBbS U
COOJTIOICHYSI HOPM DKOJIOTMYECKOTO TIOBE/ICHHSI B OKPYXKAIOLIEH cpelie

1.16

OCYILECTBIISATh OTOOP MCTOYHUKOB MH(pOpManuu B cetu MHTEpHET B
COOTBETCTBUU C 3aJIaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIUXCS 3HAHUM W TyTEM CpPaBHEHUS Pa3IMYHBIX HCTOYHHUKOB
BBICTISITE  MHPOPMAIUIO, KOTOPAsi SIBJIICTCS MPOTUBOPECUYUBON HITH
MOJKET OBITh HEIOCTOBEPHOU

1.17

HCII0JIb30BaTh pu BBITIOJTHEHUH y4eOHBIX 3alaHui
HAYYHONOIYJSIPHYIO ~ JUTEparypy  (PU3MYECKOrO  COAEpKaHus,
CIPAaBOYHBIE MaTepualbl, pecypcbl cetu VHTepHer, BiIaneTh
npuéMaMM KOHCIIEKTUPOBAHHUS TEKCTa, IpeoOpa3oBaHus HHPOpMAaLIUU
U3 OJJHOM 3HAKOBOW CUCTEMBI B IPYTYIO

1.18

co3/1aBaTh COOCTBEHHbIE KPATKHE NMHUCbMEHHBIE U YCTHBIE COOOIIEHUS
Ha OCHOBe 2 — 3 HCTOYHMKOB HHpOpMauu (HU3NYECKOTO
COJIep’KaHus, B TOM 4YMcCJIe MyOJUYHO JIeNaTh KpaTKue COOOIIEHHUS O
pe3ynbTaTaXx MpPOEKTOB WJIM Y4YeOHBIX HCCIEIOBaHUM, MpU 3TOM
IPaMOTHO UCIOJIb30BaTh U3yYEHHBIN NOHATUHHBIN anmapar Kypca

(1)I/IBI/II(I/I, COIIPOBOKAATH BBICTYIIJICHUC Hpe3eHTaL{Heﬁ

1.19

IIPY BBITIOJHEHUH Y4EOHBIX MPOEKTOB U UCCIEI0BAaHUI paclpeeaTh
00513aHHOCTH B I'PYNIIE B COOTBETCTBUU C MOCTABJICHHBIMH 3a/ladaMH,
CIEINTh 3a BBIITOJIHEHWEM IUIAHA JIEWCTBHM, aJ€KBAaTHO OLICHUBATH
COOCTBEHHBIM BKJIQJ, B JEATENbHOCTb TIpPYMIbI, BBICTPAWBAThH
KOMMYHUKaTUBHOE B3aUMO/ICHCTBHE, YUUTBIBAs MHEHHE
OKPY’KarOIINX




8 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHus

1.1

HCIIOJIB30BaTh IMOHATHA

1.2

Pas3inuaTh ABJICHHUA 110 OIIMCAHNIO X XapPaKTCPHBIX CBOMCTB M Ha

OCHOBE OTIBITOB, JIEMOHCTPUPYIOIIMX JTaHHOE (PU3UIECKOEe
SBJICHUE

1.3

pacrio3HaBaTh TPOSIBIICHHE W3YyYCHHBIX (PU3MUECKUX SIBICHUH B
OKpYXarollleM MHUpPE, B TOM 4Huclle (U3NYECKUE SBIICHUS B MPUPOJE,
IIPU 3TOM IE€PEBOJUTH MPAKTUYECKYIO 3a7auy B YYEOHYIO, BBIICIATH
CyIIeCTBEHHBIE CBOMCTBA (IPU3HAKN) (PU3UUECKUX SBICHUN

14

ONKCHIBATh M3YYCHHBIC CBOHCTBA Tel W (DHU3UYCCKHE SBIICHHS,
UCTIONB3YS  (DM3WYECKHE BEIUYHMHBI, NPU ONHCAHWH IPABUIHHO
TPaKTOBaTh  (PU3WYCCKUH  CMBICT  HCIOJB3yeMBIX  BEIIMYUH,
0003HaYCHHS U SUHUIIBI (PU3UICCKUX BEIIMYMH, HAXOJAUTH (POPMYJIBI,
CBS3BIBAIOIINE JaHHYI (U3WYECKYI0 BEIMYHMHY C JAPYTUMHU
BEJIMYMHAMHU, CTPOWTH TIpaQUKHd  HM3Y4EHHBIX  3aBHCHMOCTEH
(UBUYECKUX BEITUYUH

1.5

XapaKTepu30BaTh CBOICTBa Tel, (PU3MUECKUE SBJICHUS U TPOILIECCHI,
UCIIONIb3Ysl W3YYEHHBIE 3aKOHBI, NP 3TOM JaBaTb CIOBECHYIO
GOopMyNUpPOBKY 3aKOHa W 3alUChIBaTh €ro MaTeMaTH4ecKoe
BBIPAYKEHHE

1.6

O0O0BACHATH (PU3HUECKHE MPOLIECCHl U CBOWCTBA T€J, B TOM YHUCIE U B
KOHTEKCTE CUTyallud MPaKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISIBJISITH IPUUNHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTH 00bACHEHUE U3 |
— 2 JOTUYECKHWX IIaroB ¢ MOMOMIbI0 1 — 2 M3y4YeHHBIX CBOMCTBA
(bu3nYeCKuX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH




1.7

pemiath pacyéTHbIC 3a7aud B 2 — 3 NEHUCTBUSI, UCIIONB3YS 3aKOHBI U
dbopMyIibl, cBs3bIBaIONINE (PU3MUECKHE BETMYMHbBI: HA OCHOBE aHAN3a
YCJIOBUS 3a/1a4M 3aIIMChIBATh KPATKOE YCIOBUE, BBIABIIATH HENOCTATOK
JAHHBIX Ui pelIeHUs 3aJadyd, BbIOMpaThb 3aKOHbI U (HOPMYIIBI,
HeoOXoauMble JUIsl €€ pEelIeHUs], MPOBOJUTH PAacyEThl U CPABHHUBATDH
MOJIyUeHHOE 3HAaueHHEe (PU3NYECKOW BEIMYMHBI C HM3BECTHBIMU
JTAHHBIMU

1.8

pacrio3HaBaTb NpPOOJIEMBI, KOTOPBIE MOXKHO PEIIUTh MPHU MOMOIIA
(U3NUECKUX METOJIOB, UCTIONB3Ys ONMCAHUE UCCIICAOBAHMS, BBIICIATh
IIPOBEPSIEMOE IIPEIII0JIOKEHNE, OLIEHUBATH IPABUIIBHOCTD IOPSIIKA

MMPOBCACHUA UCCIICA0OBAaHMA, ACJIaTh BBIBOABI

1.9

MPOBOANTH OIBITHl M0 HAOJIONCHUI0 (U3NYCCKUX SBICHHA WA
Gu3MYECKUX  CBOWCTB  Tel:  (opMynmpoBaTh  IpOBEpseMbIC
IPEI0JIOKEHNS, COOMPATh YCTAHOBKY M3 IIPEII0KEHHOTO

06OPYI[OB8.HI/I$I, OIMIKUCBhIBATh X0/ OIIbITa U Q)OpMYJ'II/IpOBaTB
BBIBOJbI

1.10

BBIIIOJIHATh MpPSIMbIE HM3MEPEHUSI C HCIOJIb30BAHUEM aHAJIOTOBBIX
npuOOpPOB U AATYUKOB (HPU3MUECKUX BEIUYUH, CPABHUBATH PE3YIbTAThI
U3MEepEeHUi ¢ yuéToM 3a/1aHHOM a0CONIOTHOM MOTPEITHOCTH

1.11

IPOBOAMTH  MCCIEAOBAHME  3aBUCUMOCTH  OJHOM  (U3NUYECKOU
BEIIMYUHBI OT JPYroM C MCIOJB30BAHUEM IMPSAMBIX HW3MEPEHUMN:
IUIAaHUPOBaTh MCCJIEI0OBAHUE, COOMpaTh YCTAHOBKY M BBIIOJHSATH
U3MEpeHus, cienysd  NpeUIOKEHHOMY  IUIaHy,  (UKCHUPOBATh
pe3ysabTaThl MOJYYEHHOM 3aBUCUMOCTH B BUe TaOaMIl U rpadUKOB,
JlenaTh BBIBOJBI 10 pe3yIbTaTaM UCCIIEI0BAHUS

1.12

MMpOBOANUTD KOCBCHHBIC HU3MCPCHUMA (1)I/I3I/I‘IGCKI/IX BCJIIMYHH:
IJIaHUPOBATb U3MCPCHMU, C06I/IpaTL SKCIICPUMCHTAJIBHYIO YCTAaHOBKY,
(W1 (19%1 HpCI[HO)KCHHOﬁ HHCTPYKIIMU, W BbIYUCIATH 3HAYCHUC
BCJIMYHHBI

1.13

coOnrofaTh NpaBWJa TEXHUKHM O€30MacHOCTH IMpu pabore cC
71a00paTOPHBIM 000pyI0BaHUEM




1.14

XapaKTepu30BaTh MPUHIUNBI JEHCTBUS HW3YyYEHHBIX OPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM HAa HUX ONUCAHUSA, HUCIOJb3Ys
3HaHHUS O CBOWCTBaX (DM3MUYECKUX SBJICHHA H HEOOXOIUMBIC
¢du3nueckre 3aKOHOMEPHOCTH

1.15

pacno3HaBaTh MPOCTHIEC TEXHUYCCKHUC YCTpOﬁCTBa U U3MCPUTCIILHBIC
HpI/I60pH 10 CXEMaM U CXEMaTHUYHBIM PUCYHKaM, COCTaBJIATH CXEMBI
SJICKTPHUYICCKUX LIeIleil C IIOCIEIOBaTCIbHBIM U napajajiCJIbHbIM
COCAMHCHUEM 9JICMCHTOB, pasinviasn YCJIOBHBIC 0003HaYCHHS
9JICMCHTOB 3JICKTPUYCCKUX Lemnei

1.16

NPUBOAUTE TNPHUMEPHl (HAXOAWTh HH(OpPMANMIO O M[pUMEpax)
MPAaKTUYECKOTO UCTOIh30BaHUS (PM3NIECKUX 3HAHUI B MOBCEIHEBHOM
KU3HM i oOecriedeHHsi O€30MacHOCTH TpU  OOpamieHuu ¢
npuOoOpaMy U TEXHUYECKHUMH yCTPOHCTBAMHU, COXPAHEHMSI 3I0POBbS U
COOITIOJIEHHSI HOPM 3KOJIOTHUYECKOT0 TIOBEACHHUS B OKpYXKAOIIEH cpeie

1.17

OCYILECTBIIATh MOMCK MHPOpPMALUU (PU3NYECKOTO COEpIKAHUS B CETH
HMHTepHeT, Ha OCHOBE HMMECIOLIUXCS 3HAHUW U IYTEM CpPaBHEHUS
JIOTIOJTHUTEIBHBIX HMCTOYHUKOB BBLAEIATh HH(POPMALUIO, KOTOpas
ABJIIETCS IPOTUBOPEUUBON MM MOKET OBITH HEJOCTOBEPHOM

1.18

HCIIOJIB30BaTh IIPU  BBINIOJHCHUU y‘~IC6HI)IX 3aIIaHI/II71 HAay4YHO-

NOMYJSIPHYIO JIUTEPATYpy (PU3MUECKOro COJEp)KaHUs, CIpPaBOYHBIE
Marepuansl, pecypcbl ceth HTepHeTr; BimageTh INpUEMaMH
KOHCIIEKTUPOBAHUs TEKCTa, Mpeodpa3oBaHus WHGOPMALUU U3 OJHON
3HAKOBOM CUCTEMBI B IPYTyIO

1.19

co3/aBaTh COOCTBEHHBIC MMCbMEHHBIE U KPAaTKHE YCTHBIE COOOIICHHUS,
0000m1ass uHGOPMAIMIO W3 HECKOJIBKUX HCTOYHUKOB (PU3UYECKOTO
COACpIKaHnud, B TOM YHUCIC H}’6J'II/I‘~IHO NpEACTABIATE PE3YIbTATHI
MPOEKTHON WM HCCIEeNOBATENIbCKOW JIEATEIbHOCTH, TPU ITOM
IpPaMOTHO UCTIOJIb30BaTh U3yYEHHBIN MOHITUWHBIN anmapar Kypca

(buU3HKH, COMPOBOKIAThH BHICTYIIJIEHUE MPe3eHTaluel




1.20

IIpHU BBIIIOJIHCHUHU y‘le6HI)IX IIPOCKTOB U I/ICCJ'IG,Z[OBaHI/Iﬁ (bHSI/I‘IeCKI/IX
IIponeCcCoOB pPacpeCaciIATh 0053aHHOCTH B rpymmne€ B COOTBETCTBUHU C
IIOCTAaBJICHHBIMHU  3aJadyaMHu, CJICIUTb 3a BbIIIOJIHCHHUCM IIJIaHa
HeﬁCTBHfI " KOPPEKTHUPOBATE €I'0, aICKBATHO OLICHUBATh COOCTBEHHBIH
BKJIaa B ACATCIBHOCTH TI'PYIIIBI, BBICTPAaMBATh KOMMYHUKATHBHOC
BSaHMOHeﬁCTBHe, IIPOSABJIAA TOTOBHOCTH paspeilaTh KOH(i)J'II/IKTI)I

9 KJIACC

Kox
NpoBePsSIEMOro
pe3yJbTara

HpOBepﬂeMbIe NpeaAMETHBIC PE3yJIbTaTbl 0CBOCHUA OCHOBHOM
06p330BaTeJILHOﬁ nmporpaMmbl OCHOBHOI'O 001ero 06p330BaHI/Iﬂ

11

HCIIOJI30BATh U3YYCHHBIC ITIOHATUS

1.2

pas3indatb SABJICHUA I10 OMNHUCAHUIO HUX XaPAKTCPHBIX CBOMCTB W Ha
OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (1)PI31/I‘-IGCKO€ SIBJICHUC

13

pacro3HaBaTh TPOSIBIICHHE W3yYCHHBIX (PHU3MUYECKUX SIBICHUH B
OKpYXarolleM MUpEe, B TOM 4ucie (U3NYECKUE SIBICHUS B MPUPOJIE,
IPU 3TOM NEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBIIETAThH
CyIIeCTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBICHUMN

1.4

ONKCBHIBATh H3YyYEHHBIE CBOMCTBAa Tel U (PU3MUECKUE SIBICHUS,
UCTONB3ys (U3NYECKHE BEIMYMHBI, IPU ONHCAHUU TMPABUIIBHO
TPaKTOBaThb  (PU3MYECKUI  CMBICA  HCIOJB3YEMBIX  BEJIWYMH,
0003HaueHMsI ¥ €AMHUIIBI (PU3MUECKUX BEITMYUH, HAXOIUTh (OPMYIIHI,
CBS3BIBAIOIME JAHHYIO (PU3HUECKYIO BEIMUUHY C APYTUMHU

BEJIMYMHAMU, CTPOUTH rpaduku M3y4YEHHBIX
3aBHCUMOCTEN (PU3NUECKUX BETUUNH

1.5

XapaKTCPU30BaTh CBOMCTBaA TCI, (I)I/I3I/I‘-ICCKI/IC SABJICHHUA U IPOLCCCHI,
HUCIOJIB3YsA H3YYCHHBIC 3dKOHBI, IIpU OSTOM [JaBaTb CJIIOBCCHYIO
(I)OpMYJ'II/IpOBKy 3aKOHa MW  3allMChiBaTb €0 MaréMaTu4dCCKOC
BBIPAXKCHUC




1.6

OOBSICHATH (PU3UYECKHE MPOLECCH M CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CHUTyallMid IMPaKTHKO-OPHEHTUPOBAHHOTO  XapakTepa:
BBISIBIISITH IPUYUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JIOTMYECKHX MIaroB C TOMOIIBI 2 — 3 HW3YYEHHBIX CBOWCTBA
bu3nUecKux SBICHUH, PU3NIESCKUX 3aKOHA MITH 3aKOHOMEPHOCTH

1.7

pemiath pacuéTHBIC 3a7auyd (OmHparoMecs Ha cucreMy u3z 2 — 3
YPaBHEHHMIA), HCIOJB3yS 3aKOHbI W  (OPMYJIBI, CBSI3BIBAIOIINE
¢u3nveckne BEIMYMHBI: HA OCHOBE aHAIMW3a YCIOBHS 3a/1a4yd
3allUChIBaTh KPAaTKOE YCJIOBUE, BBUIBISATH HEIOCTAIONIME WU
M30BITOYHBIC JaHHBIC, BEIOUPATh 3aKOHBI U (POPMYIIbI, HEOOXOAMMBIC
JUI pEIICHUsl, TPOBOJUTHh PAcUYEThl M OLCHUBATH PEATUCTHYHOCTH
MOJTYYCHHOTO 3HaYCHUS (U3NIECCKOI BETUUNHBI

1.8

pacmo3HaBaTh MPOOJIEMBI, KOTOPBIE MOXHO PEIIUTh IPH ITOMOIIU
(U3HYECKUX METOOB, UCIIOJIB3YS OMMCAHUE UCCIICIOBAHUS, BBIICIIATh
MPOBEPSIEMOE TPEIOJIOKCHHUE, OICHWBATh MPABWILHOCTH IOPSJIKA
MIPOBEJICHUST HWCCIICIOBAHUS, JEJIaTh BBIBOJABI, WHTEPIPETHPOBATH
pe3yJIbTaThl HAOJIOICHUH U OITBITOB

1.9

MPOBOAMTH OIBITHl M0 HAOJIONCHUI0 (PU3NYCCKUX SBICHHA WU
(U3NIECKUX CBOICTB TENI: CAMOCTOSITENIFHO COOMpPATh YCTaHOBKY W3
M30bITOYHOTO Habopa 000pYyIOBaHUSA, OMUCHIBATH XOJ OMBITA U €r0
pe3ynbTaThl, GOPMYIUPOBATH BHIBOJIBI

1.10

NPOBOAWTh MPU HEOOXOIUMOCTH CEpPHI0 TMPSAMBIX HW3MEpPEHHIA,
ompefieNsis CpelAHee 3HAuYeHHE H3MepseMoil BenuuuHbl (PoKycHOe
paccTtosiHue coOuparomiel JMH3bI), 00OCHOBBIBaTH BHIOOpP crocoba
U3MepeHus (U3MEPUTENBHOTO TpUbopa)

1.11

IPOBOJUTH HCCIEOBaHUE 3aBHUCUMOCTEH (DU3NYECKHX BEJIMYUH C
UCIIOJIb30BAaHUEM IIPSAMBIX M3MEPEHUN: INIAHUPOBATh HCCIIEIOBaHUE,
CaMOCTOSITENIFHO CcOOMpaTh YCTaHOBKY, (HUKCHpPOBATH pe3yJIbTaThl
MOJIy4EHHOM 3aBUCUMOCTH (PM3UYECKUX BEJIMYUH B BUJIE TAOIUIIH

T‘pa(l)I/IKOB, JACJIaTh BBIBOAKI 110 PE3yJIbTaTaM HCCICAOBAHUA




1.12

OPOBOAWTh  KOCBEHHBIE  HM3MEPEeHHUS  (PU3MYECKMX  BEJIMYHUH:
IUIAHUPOBATh U3MEPEHHs], COOMPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY
U BBIINOJHAT W3MEPEHUs, CJIeays MpeaoKEHHON HWHCTPYKIUH,
BBIUMCIISATh 3HAUEHHE BEIMYMHBI M aHAJIM3UPOBATH IOJTyYCHHbBIE
pPe3yNbTaThl ¢ YYETOM 3aJJaHHOM MOTPEIIHOCTH U3MEPEHUIT

1.13

coONMoaTh TpaBWIa TEXHUKHA OE30MacHOCTH Tpu  pabore ¢
1abopaTOpHBIM 000PYTIOBAHUEM

1.14

pasinyaTh OCHOBHBIE NPHU3HAKU M3YYEHHBIX (PU3MUECKUX MOJEIIEeH:
MaTepHaibHasi TOYKa, a0COIIOTHO TBEPIOE TEJO, TOUYCUHBIH UCTOYHHUK
CBETa, JIyd, TOHKAas JIMH34a, IUIAHETapHas MOJCIb aTOMa, HYKJIOHHAas
MOJIeIb ATOMHOTO A1pa

1.15

XapaKTepu30BaTh NPUHLUIIBI JIEHCTBUS HU3YYEHHBIX IpUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa HUX ONUCAHUA, HCIOJb3Ys
3HaHUS O CBOWCTBaxX (PU3MYECKUX SBICHHA W HEOOXOIUMbIE
¢du3nueckre 3aKOHOMEPHOCTH

1.16

UCIIONIB30BaTh CXE€Mbl M CXEMaTU4HbIE PUCYHKHM H3YYEHHBIX
TEXHUYECKHUX YCTPOMCTB, MU3MEPUTEIIBHBIX npuOopoB 51
TEXHOJIOTUYECKHUX IPOLIECCOB IPHU PELICHUH YYEOHO-TPAKTHUECKUX
3aj7a4, ONTUYECKHE CXEMBI ISl MOCTPOSHHSI N300paKEHHIA B IJIOCKOM
3epkaie u coOuparoleii TuH3e

1.17

IPUBOJIUTH TNpPUMEPHl (HAXOIUTh HMHPOPMALUI0 O MpHUMEpax)
MPAKTUYECKOT0 UCIIOJIb30BAHNS (PU3NYECKUX 3HAHUU B MOBCEIHEBHOU
KU3HU  JJig  o0ecriedeHus: 0e30MacHOCTH TpU  OOpalieHuH ¢
npuOoOpaMu U TEXHUYECKUMH yCTPONCTBAMHU, COXPAHEHUSI 3J0POBbS U
COOITIOJIEHHSI HOPM 2KOJIOTMYECKOTO TIOBEJICHHUS B OKpYIKAIOIIEH cpejie

1.18

OCYIIECTBIIATh MOUCK MHPOpMAIHN (U3HUECKOTO COAECPKAHUS B CETU
WuTepHer, camocCTOSTENbHO (GOpPMYyIUpys IOMCKOBBIA  3ampoc,
HaxOJWUTh IYTH  ONPEAENICHHs  JIOCTOBEPHOCTH  IOJy4YEHHOU
MH(pOpMallMd Ha OCHOBE HMMEIOMIMXCS 3HAHUM M JOMOJHUTEIbHBIX
HMCTOYHHKOB

1.19

HCITOIB30BaTh pu BBITTIOJTHEHU U YUeOHBIX 3aJaHuH
HAyYHOTIOMYJSIPHYIO ~ JUTEpaTypy  (PU3UYECKOTO  COACpIKAHWS,
CIIPaBOYHBIE MaTepUaNIbl, pPECypcbl ceThu VHTepHeT; BIaleTh
npruéMaMy KOHCTIEKTHPOBAHUS TEKCTa, IpeodpazoBanus HH(PpOpMAIHK
U3 OJTHOH

3HaKOBOM CUCTEMBI B JIPYTYIO




1.20

CO3/1aBaThb COOCTBEHHbIE IMCbMEHHBIE M YCTHBIE COOOIIEHHUS Ha
OCHOBe HWH(pOpPMAIMM M3 HECKOJIBKUX HCTOYHHKOB (PU3NYECKOTO
coJlep)KaHusl, MyOJIMYHO NPEACTAaBIATH PE3YJIbTaThl MPOEKTHOW WM
UCCIIEIOBATENbCKOM  JAEATENBbHOCTH, IPU  3TOM  IPaMOTHO
HCIIOJIB30BaTh U3yYEHHBIN TOHATUNHBIN anmnapar u3y4aeMoro paszaeia
(GU3MKKM W CONMPOBOXKIATh BBICTYIUIGHHWE NpPE3CHTAlMed ¢ yd&ToM
O0COOEHHOCTEN ayAUTOPUH CBEPCTHUKOB

1.21

IIPU BBIMOJHEHUN YYEOHBIX IMPOEKTOB M MCCIENOBAHUN (U3NYECKUX
MPOLIECCOB PaCHpPEeNeNiaTh 00sI3aHHOCTU B TPYIIE B COOTBETCTBUU C
MIOCTaBJICHHBIMM  3aJa4aMM, CJIEIAUTh 3@ BBIIOJIHEHUEM IUIaHA
JIEUCTBUIM U KOPPEKTUPOBATH €T0, aJICKBATHO OIICHUBATH COOCTBEHHBII
BKJIAJ, B JI€ITEIBHOCTH TPYIMIIbI, BBICTpAaMBaTh KOMMYHUKATHBHOE
B3aUMO/ICUCTBUE, MPOSBIISASI TOTOBHOCTH pa3peniaTh KOH(IUKTHI




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KIIACC

Koxa
pasaena

Kopa yaemenra

IIpoBepsiemble 1eMEHTHI COIePKAHUS

®U3UKA U EE POJIb B IIO3HAHMU OKPYXAIOIIEI'O MHMPA

1.1

dusuka — Hayka O MpUpoje. SIBIEHUS TPUPOJBIL.
@u3nYecKue  SBJICHUA: MEXAHUYECKHE, TEIUIOBBIE,
ANEKTPUYECKHE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIC

1.2

duznyeckne  BenUUMHBL.  M3mepeHue  pumUyecKux
BennunH. Ousnueckue npuodopsl. [lorpenHocts

u3MepeHuil. MexayHapoaHasi cucTeMa eIMHUIL

1.3

EcrtecTBeHHOHay4YHBIH METOJ| IMO3HaHUA: HaOIIOACHUE,
IIOCTAaHOBKAa HAYYHOI'O BOIIPOCA, BBIIBUKEHUE TUIIOTE3,
OKCHEPUMEHT 10 TMPOBEPKE THIIOTE3, OOBSICHEHHE
Ha0JII01aeMOr0 SIBICHUS

1.4

Omnucanue (1)I/I3I/I‘leCKI/IX SIBIICHUI C IOMOIIBI0 MOJIeNIeH

1.5

[TpakTrueckue pabOThI:
H#HH#Par###113MepeHne paccTosHUI.

#e#HPar###113meperne o0bEMa )KUIKOCTH U TBEPIOTO

Tena.
#H##Par###OnpeneneHue pa3MepoB MaJlbIX Tell.

#HH#Par###113Mepene  TemmepaTypbl  IpU  [TOMOIIY
KUAKOCTHOTO TEPMOMETpA U JaTYUKa TEMIIEPaTypbl

ITEPBOHAYAJIBHBIE CBEJIEHMA O CTPOEHNU BEIIIECTBA

2.1

###Par###CTtpoeHne BemecTBa: aTOMbl U MOJICKYJIBI, UX
pasMepbl.  OmBITBI,  JIOKA3BIBAIONINE  JIMCKPETHOE
CTPOCHHE BEIIECTBA




###Par### /| sxenne vactui BemecTtBa. CBA3b CKOPOCTH

29 JBUKEHHS YACTHI] C TEMIIEPATYPOil.
bpoyHoBckoe nBkenue, muddy3us
53 B3aumojeiicTBie YacTHI BEIIECTBA: TPUTHKEHUE U
' OTTaJIKUBAHUE

##H#Par###ArperaTHple COCTOSHUSI BEIIECTBA: CTPOEHUE
ra3oB, >KMJIKOCTEH M TBEPABIX (KPUCTAIUIMUECKUX) TEIl.
B3anmocCBA3p MEXIy CBOWCTBAaMHU BEILIECTB B Pa3HBIX

2.4 arperaTHbIX COCTOSHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM
CTpOEHUEM

2.5 Oco0EeHHOCTH arperaTHhIX COCTOSTHUN BOJIBI
[IpakTuueckue padbOTHI:
#H#Par###0OneHka auamMeTpa aToMa METOJOM PSIoB (C
HCIIOIb30BaHUEM (oTorpaduii).

2.6

H#HH#HPar###OnbITE 1o HAOIIOIEHUIO TEILIOBOTO

pacUIMpeHHs Ta30B.

###Par###OnbIThl 10 0OHAPYKEHUIO JEUCTBUSI CUIT
MOJIEKYJISIPHOTO TIPUTSKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

Mexannueckoe JBUKCHHUE. PaBHOMEpHOE u
3.1

HEPABHOMEPHOE JIBM)KEHUE

#H##Par##H#CkopocTb. Cpenusis CKOPOCTh npu
3.9 HEPAaBHOMEPHOM JBWKEHUU. Pacu€r mytm W BpeMeHH

' IIBHKEHUS

SIBnenne wmHepuuMu. 3aKOH MHepuMH. B3aumopeiictBue
3.3 TEJ KaK MpUYMHA U3MEHEHUSI CKOPOCTH JABHKEHUS Tell.

Macca kak Mepa HUHEPTHOCTH Teja

###Par### lnotHocTs BemecTBa. CBS3b IUIOTHOCTH C
3.4 KOJMYECTBOM MOJIEKYJ B €IMHULIE 00BEMA BelllecTBa
3.5 Cuna xak XxapakTepUCTHKa B3aUMOJIEHCTBUS TEI
36 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl ¢

MIOMOIIBIO ANHAMOMCTpPA




3.7

#HH#HPar### ABnenne TIAroTeHUA M cwia Tsokectu. Cuia
TSKECTU Ha ApYrux maHerax. Bec tena. HesecomocTs

3.8

Cuna tpenusi. TpeHue CKOJbXEHUS U TPEHUE MOKOS.

Tpenue B npupojie U TEXHUKE

3.9

#HH#Par###CnoxxeHrue CuJ, HaNpaBJICHHBIX IO OJHOU
psIMOM. PaBHOEHCTBYIOIIAS CUIT

3.10

[IpakTuueckue padbOTHI:

OnpeneneHne CKOPOCTH  PAaBHOMEPHOIO  ABH)KCHHUS
(wapuka B OKMJIKOCTH, MOJIENU  3JIEKTPUYECKOrO
aBToMOOWJIA M Tak jJanee). OnpeneneHue cpenHei
CKOPOCTH CKOJBXEHUs Opycka WJIM IIapUKa 10
HAaKJIOHHOM  IUIOCKOCTH. OmpenencHue  IMJIOTHOCTH
TBEPIOTO Tena. OnpiTsl, JEMOHCTPUPYIOILNE
3aBHCUMOCTh pacTshKeHUs (aedopManuiu) mpyKHHBI OT
MPWIOKEHHON  cuiibl.  ONBITBI, JIEMOHCTPUPYIOLIUE
3aBUCHMOCTh CHJIBI TPEHUS CKOJIbKEHHUS OT Beca Tejia U
XapaKTepa CONPUKACAIOIIUXCS TOBEPXHOCTEN

3.11

@u3nyecKue ABJICHHS B IPUPOE: IPUMEPHI ABUKEHUS C
Pa3JINYHBIMU CKOPOCTSIMM B )KUBOM W HEKUBOU MIPUPOJIE,
JIEHCTBHE CUJIbI TPEHUS B IPUPOJIE U TEXHUKE

3.12

TexHnueckue ycTponucTBa: JMHAMOMETP,
HOIIUITHUKA

JIABJIEHUE TBEPBIX TEJI, JKUJIKOCTEN 1 TA30B

Hasnenue tBEpmoro Tena. CmocoObl YMEHBIICHUS U

4.1 YBEJTMUCHUS JTABIICHUS
4.2 JlaBrienue ra3a. 3aBHCUMOCTbD JIaBJICHUS Ta3a OT 00bEMa,
' TEMITepPaTyphI
43 [Mepenaya nmaBiaeHWs] TBEPABIMU TEJIAMH, JKHIKOCTIMHU H
' razamu. 3akoHd Ilackand. IITHeBMaTHUecKUe MaIIMHbBI
3aBUCHUMOCTh  JaBIIEHUS JKUJIKOCTH OT  TJIyOHHBI.
4.4 I'unpocratuueckuii mapagokc. CooOmiarommecs CoCcyabl.

FHHpaBHquCKHe MEXAaHU3MBbI




4.5

Atmocdepa 3emnu u atMmochepHoe aaBiaeHue. [IpudanHb
CYyIIIECTBOBAHUS BO3AYIIHOW 00o0mouku 3emuid. OmbIT
Toppudennu. 3aBUCUMOCTh aTMOC(HEPHOTO JTABJICHHS OT
BBICOTHI HaJl ypOBHEM MOPS

4.6

N3mepenue armocdeproro nasienus. [lpubopbr s
M3MepeHust aTMOC(HEPHOTO JaBJICHUS

4.7

JlelicTBuE )KUJIKOCTH U ra3a Ha IOrpy:KEHHOE B HUX TEJNO.
BrrtankuBaroias (apxumeioBa) cuiia. 3akoH

Apxumena

4.8

[InaBanue ten. Bo3nyxomnnaBanue

4.9

[IpakTuueckue pabOTHI:

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJE OT
o0béMa MOrpyKEHHOM B JKUAKOCTb 4YacTH Tela.
Onpenenenne BhITAIKUBAIOLIEH CUJIbI, TEHCTBYIOIIEH HA
TENO,  MNOrpyxkéHHoe B  KuIkocTb.  [IpoBepka
HE3aBHCHUMOCTH BBITAJIKMBAIOIIEH CHJIBI, JEHCTBYIOLIECH
Ha TeJNO B JKUAKOCTH, OT Macchl Tena. OnbIThl,
JEMOHCTPUPYIOIIME  3aBUCUMOCTb  BBITAJIKMBAIOLICH
CHJIBI, IEUCTBYIOUIEH Ha TEJIO B JKUIKOCTH, OT 00BEMa
MOrPY’KEHHOW B JKMJIKOCTh 4acTH Te€jla U OT INIOTHOCTH
xuakoctu.  KoHCTpywpoBanue — apeomerpa  WIH
KOHCTPYMPOBAaHHE  JIOAKM U  OlpefcieHue  e€
Ipy30I0AbEMHOCTH

4.10

dusznueckue SABJICHUI B npupone:
BJIMAHHUC aTMOC(l)epHOFO JIaBJICHUS Ha *KUBOM
OpraHu3M, IIaBaAHUC pr6

411

TexHuyeckue YCTpOHCTBA: COOOMIAIONINECS COCY/IbBI,
YCTPOMCTBO BOJOIIPOBOJA, THUIPABIMYECKUU IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPLIHEBOM Hacoc,
apeoMeTp

PABOTA, MOIIIHOCTbB, SHEPT' A

5.1

Mexanunueckast pabota




5.2 Mexannueckass MOIITHOCTE
5 3 [IpocTeie  MexaHW3MBI: pblyar, OJIOK, HAKJIOHHAA
' MII0CKOCTh. [IpaBuiio paBHOBecus prluara
5.4 [TpumeHeHne TpaBuiia PABHOBECHS pblyara K OJIOKy
«3omoroe  mpaBwio»  MexaHuku.  Kosddumment
5.5 II0JIE3HOT'O JAeMcTBUSI MeXxaHU3MOB. IIpocTbie
MEXaHHU3MBbI B OBITY U TEXHHUKE
5.6 [ToTennumanpHast SHEPTUU TeJa, MOHATOTO Hal
3emnén
5.7 Kunernueckast sHeprus
[Tonnass MexaHwyeckas HSHEprusi. 3aKOH H3MEHEHUS U
5.8
' COXpaHEHUS MEXaHWYECKON IHEPTUU
5.9 [IpakTuueckue padbOTHI:
###Par#H#Onpenenenue pabOTHl CUJIBI TPEHUS TPHU
pPaBHOMEpPHOM JBM)XKCHMHM Tella 10 TOPU3OHTAIBHON
noBepxHocTu. MccienoBanue yCIOBUN — paBHOBECHS
pbryara. Mamepenue K111 HakIOHHOM MIOCKOCTH.
N3ydenne 3akoHa COXpaHEHHs] MEXaHUYECKON YHEPTHH
510 ®usnyueckue sBJICHUS B IPUPOJIE: PbIYary B TeJe
' YenoBeKa
TexHUUeckne YCTPOMCTBA: pIUar, TMOABIKHBIN WU
b
5.11 HETIOJBVIKHBIN OJIOKU, HAKJIOHHASI TIJIOCKOCTH, MPOCTHIE
MEXaHHU3MBbI B OBITY

8 KJIACC

Kon
pa3iena

Kona hiaemenrta

IIpoBepsiemble 3JIeMEHTHI COIEPKAHUSA

6

TEIUIOBBIE ABJIEHU A




OCHOBHBIE  TIOJIOKEHHSI  MOJIEKYJISIPHO-KMHETUYECKOMN
TEOpUU CTPOCHMs BemlecTBa. Macca ©  pa3Mmepbl

6.1
MoJieKyJ.  OmbIThl, HOATBEPKJAIOIIME  OCHOBHBIC
IIOJIOKEHUSI MOJICKYISIPHOKUHETUYECKON TEOpUH
Moaenu TBEPAOTO, JKHUJIKOTO u
6.2 ra3000pa3HOro COCTOSTHUI BEIIECTRA.
Kpucrannmuueckue u amopdHbIe Tena
OOBbsicHEeHHE CBOWCTB Ta30B, KUAKOCTEH U TBEPABIX TeI
6.3 Ha OCHOBE TIOJOXEHUH MOJEKYIIPHOKHMHETHUECKON
TEOPHH
6.4 CMaunBaHue U KallWUISIPHBIE SBJICHUS
6.5 TermoBoe pacupeHne u cxaTue
6.6 Temmeparypa. CBsi3p TeMImeparypsl CO CKOPOCTBIO
' TETUIOBOTO JIBIYKEHHSI YaCTHUI]
6.7 Buytpennss sneprust. Crioco6bl U3MEHEHUS! BHYTPEHHEN
' SHEPIHuH: TEeIUIonepeaua i CoOBepIIeHue padboThl
6.8 Bunsl Tenonepenauu: TeI00pPOBOIHOCT, KOHBEKIUS,
U3Iy4YeHue
6.9 KonngecTtBo  TEIOTHI. VY nenpHas
' TEIUIOEMKOCTD BEIIECTBA
TemiooOMeH U TEMJIOBOE paBHOBECUE. Y paBHEHUE
6.10 TETUIOBOTO OanaHca
6 [TmaBnenue u OTBEpeBaHNE KPUCTAILUTMUYECKUX BEIIECTB.
A1
VY aenbHast TEIUIOTA TUIABICHUS
[TapooOpazoBanue u  KoHAeHcanus.  Vcmapenue.
6.12 Kunenne. VYaenbHas  Ttemiora mapooOpa3oBaHUS.
' 3aBHCUMOCTH TEMIEpaTyphl KHIIEHUS OT aTMOC(HEpHOTO
JTaBIICHUS
6.13

BraxxHocTs BO31yXa




6.14

DOHeprus TOIMBa. Y IeJIbHas TEII0Ta CrOPaHUs

6.15

[Ipunnuner  pabotel  TemoBeix — aBuratenert  KIT/]
TEILIOBOr0 aBUrareis. TeIIoBhle ABUTATEIM W 3allluTa
OKPY’KAIOIIIECH CpeIbI

6.16

3aKkoH COXpPAaHCHU U IIPEBPAIICHNA SHEPTIUHU B TCILIOBBIX
mnmponeccax

6.17

[TpakTuyeckue paboOTHI:

#HHHPar###0nbITel 10  OOHAPY)KCHHIO JIEHCTBHS  CHII
MOJICKYJISIPHOTO TPUTSKCHHUS.

#HAHPar#H##0OnbITBL  TIO  BBIPAIIMBAaHUIO  KPUCTAJIIOB
IIOBAPEHHOM COJIM WX caxapa.

#HAPar###OnbITEL o HaO0II0ICHUIO TEILUIOBOTO
pacIIMpeHHsI Ta30B, )KUIKOCTSH U TBEPIBIX TEIL.
###Par##0npeneneHue 1aBaeHUs Bo31yXa B OajlJioHe
HITPUIIA.

HAHPar#H#ONbITEl, IEMOHCTPUPYIOIINE 3aBHCHUMOCTh
JABJICHHUS BO3JyXa OT €ro o0bEMa W HArpeBaHUS HIU

OXJTAXKIACHUA.

###Par#H#11poBepka TMNOTE3bl JTUHEHMHON 3aBUCUMOCTHU
JUIMHBI CTOJIOMKA JKUKOCTH B TEPMOMETPUUYECKON




TpyOKe OT TeMIiepaTyphl.

#i#HPar#t#Haonronenue U3MEHEHUS BHYTpEHHEH
SHEPruM Tella B pe3ysibTare TeIuionepeaadyd M padOThI
BHEIIHUX CHII.

#i#HPar##ccnenoBanue SBICHAS TEIIOOOMEHA TIPH
CMEIIMBAHUH XOJIOTHOM U TOpsiYed BOJIBI.
###Par###OnpenencHue KOJIMYECTBA  TEIUIOTHI,
MOJIYYEHHOT'O BOJIOH MPH TEILIOOOMEHE ¢ HAarpeThIM
METATMYECKAM IATHHIPOM.

#H#Par###OnpenencHue yAEJIbHOU

TEIUIOEMKOCTH BEIIECTBA.
#H##Par###lccnenoBanue mpoiiecca UCTIapeHus.

###Par###OnpenencHue OTHOCUTEIBHOU

BJIAJKHOCTH BO3JYyXa.

###Par#Ht#OnpeneneHue yaenbHOM TEMIOTHI IIIABJICHUS
JbJA.

6.18

@u3nYecKue SABJIEHUS B MPUPOAE: TOBEPXHOCTHOE
HATSOKCHUC W KallWJUIAPHBIC SABJICHUA B IIPHPOAC,
KpHUCTaJUTBI B Tipupoae, uainydeHne CoiHIa, 3aMep3aHne
BOZI0EMOB, MOpPCKHE OpH3bI; 00pa3oBaHUE POCHI, TYMaHa,
WHesl, CHera.

6.19

TexHuueckue yCTpoicTBa:  KamWJUIApbl, MpPUMEPHI
WCIIOJIb30BAaHUsl KPUCTAIUIOB, >KUJIKOCTHBIH TEPMOMETP,
JaTYUK TEMIIepaTypbl, TEPMOC, CHCTEMA OTOILICHUS
JIOMOB, TUTPOMETPBI, NCHUXPOMETp, MapoBas TypOuHa,
JIBUTATENIb BHYTPEHHETO CTOPaHUsI.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 DnekTpusanus Tei. [[Ba poaa 3JIeKTpUYECKUX
3aps0B
BzaumopeiictBue 3apspkeHHbIX Tenl. 3akoH Kymona
7.2 (3aBUCHMOCTb CHJIbl B3aMMOJICUCTBHS 3apsKCHHBIX TN

OT BCJIIMYUHBI 3apA0B U paCCTOSAHUSA MCIKIY TeHaMI/I)




DnekTpuyeckoe mnosie. Hanpssk€HHOCTh AJIEKTPUYECKOTO

7.3 noJist. [IpuHIUI Cyneprno3uIy 31eKTPUYECKUX MOJIeH
(Ha KaUECTBEHHOM YpPOBHE)
Hocurenn »snekTpuyeckux 3apsiioB.  DJIEMEHTapHBII
1.4 anektpudeckuil 3apsan. Ctpoenue atoma. [IpoBogHuku u
JUDJIEKTPUKH
75 3aKOH COXpaHEHMsI SJIEKTPUUECKOTO 3apsiia
76 ONeKTpUYecKUid  TOK.  YCIOBHUA  CYLIECTBOBaHUS
' AIIEKTPUYECKOr0 TOKa. ICTOYHMKN OCTOSITHHOTO TOKA
[eiictBus ANEKTPUUYECKOTO TOKa (TemoBoe,
1.7 XUMHUYECKOE, MAarHUTHOE). OJEeKTPUYECKUH TOK B
KUAKOCTAX U razax
Onekrpuueckas uemnb. Cuia Toka. IeKTpUIecKoe
7.8 HapsDKEHUE
79 CormnpoTHBieHNE MPOBOJHUKA. Y IEJIbHOE
' COIPOTHUBJICHUE BEIIECTBA
7.10 3akon OMa aJ1g y4acTka 1enu
711 [TocnenoBarenbHOE U napajuieIbHOe
' COCTMHEHHE TTPOBOIHUKOB
PaboTa 1 MOITHOCTb 3JEKTPUUECKOTO TOKA. 3aKOH
7.12
Jxoyna — Jlenua
713 OneKTpuuecKkue Ienu U MOTPEeOUTEeNH 3IEeKTPUUECKON
' sHepruu B ObITy. KopoTkoe 3aMbIkaHne
714 [TocrosiHHBIE MarHUTHI. B3auMoaelcTBue MOCTOSHHBIX
' MarHuTOB
715 MarnutHoe mnone. MarHuTHoe Tmoje 3eMiIM M €ro

3HAYEeHUE IS JKU3HU Ha 3eMIiIie




7.16

OnbIT OpcTena. MarHuTHOE MOJIE SJIEKTPUUYECKOTO TOKA.

HpI/IMeHeHI/Ie OJICKTPOMAardiuTOB B TCXHUKE

7.17

JlelicTBME MarHUTHOrO IIOJS HA IMPOBOJHUK C TOKOM.
DJIeKTPOABUTATENb TOCTOSIHHOTO TOKa. Vcnonb3oBanue
AJIEKTPOJBUraTeIe B TEXHUYECKHUX YCTPOMCTBaX M Ha
TpaHCIOpPTE

7.18

Onbitel  Dapaness.  SIBieHue  AIEKTPOMArHUTHOM

uHaykiuu. [Ipasuio Jlenna

7.19

DIIeKTPOTreHepaTop. Crnioco6s1 MOJTyYCHUS
AIIEKTPUYECKOM SHEPTUU. DIIEKTPOCTAHLIUU Ha

BO300HOBIISIEMBIX HCTOYHHUKAX QHCPI'un




7.20

[TpakTuyeckue pabOTHI:

OnbITEI IO HAOMIOJACHHUIO DJICKTPU3AIUU TEJl MHIYKIIHCH
1 TIPU CONTPUKOCHOBEHUH.

UccnenoBanue JEUCTBUS DJIEKTPUYECKOTO TMOJs  Ha
MIPOBOJIHUKYU U TUDJICKTPUKH.

COopka u TmpoBepKa pabOTHI JJICKTPUYECKOW IICTTH
IMOCTOSIHHOTO TOKA.

H3mepeHue u perylinmpoBaHHUe CUIIbI TOKA.

W3mepenue u peryivpoBaHue HaMPsHKCHUS.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, HAYIIETO Yepe3
PE3UCTOpP, OT COMPOTHUBJICHUS PE3UCTOPA M HAIPSHKCHUS
Ha Pe3nCTOpE.

OnbIThI, JEMOHCTPUPYIOILINE 3aBUCUMOCTh
AIIEKTPUYECKOTO COMPOTHUBIIEHUS IPOBOJHUKA OT €ro
JUIMHBI, TUIOIIAM IONEPEYHOr0 CEYEHMs] U MaTepuaia.
[IpoBepka mpaBwiIa CJHOXEHHUS HaNpsOKEHUN  mpu
IIOCJIEAOBATENBHOM  COCIMHEHUU JBYX PE3UCTOpPOB.
[TpoBepka mpaBuiia sl CUJIbl TOKA MpU MapajieIbHOM
coequHeHUM  pesuctopoB.  Ompexnenenue  pabOTHI
JIIEKTPUYECKOTO  TOKA, HMIYLIErO0 4Ye€pe3 Pe3uCTop.
OnpeneneHne  MOIIHOCTH — DJIEKTPUYECKOTO  TOKA,
BbIIENIsIEMON Ha pesucrope. MccienoBanne 3aBUCUMOCTH
CWJIBI TOKA, MIYLIETO 4Yepe3 JaMIIOUKy, OT HalpsKEHUs
Ha Hell. Onpenenenune KIIJ[ Harpesarens. MccnenoBanue
MarHMTHOTO B3aUMOJEHCTBUS ITOCTOSHHBIX MAarHUTOB.
W3y4eHre MarHUTHOTO TIOJISL IIOCTOSIHHBIX MarHUTOB MpU
uxX oObeAMHEHMM M pasgeneHud. MccnepoBaHue
JENCTBUS NIEKTPUYECKOTO0 TOKA HA MATHUTHYIO CTPEJIKY.
OnBITHI, IEMOHCTPUPYIOLINE 3aBUCUMOCTD CHIIBI




BSaHMOHeﬁCTBHH KaTyllKu ¢ TOKOM W MarHuta OT CHJIbL
TOKa MW HaIpaBJICHHUA TOKa B KaTYIIKE. I/I3yquI/Ie

IICfICTBHSI MAarauMTHOI'O I10JIA1 Ha IIPOBOJHUK C TOKOM.

KoucrpyupoBanue U U3Yy4eHUE paboThI
AJIEKTPOJBUTATEIISI. N3mepenne KII
AIIEKTPOJIBUTATEILHON  YCTaHOBKH. OnpiTel  TIO

HUCCICIOBAaHUIO ABJICHUA BHCKTpOMaFHHTHOﬁ HHIAYKIHH:
HCCIEIOBaHHE M3MCHEHHMI 3HAa4YCHUS U HaIltpaBJICHUA
HHAYKOUOHHOI'O TOKa

7.21

@duzuyeckue SBICHUS B MPUPOJE: AIEKTPUUYECKUE
ABIeHUsT B  arMmocdepe, OBJICKTPUUECTBO  KUBBIX
OpraHU3MOB, MarHUTHOE ToJie 3eMId, Opeid MOI0COoB,
POJIb MAarHUTHOTO TIOJISA JJIS KU3HHU Ha 3emiie, MOJISIpPHOE
CUSIHHE

1.22

TexHudeckue yCTpPOMCTBA: DSJIEKTPOCKOIN, aMIIEpMETP,
BOJIETMETP, PEOCTAT, CUETUUK DIICKTPHUSCKOW DHEPTHUH,
DJIEKTPOOCBETUTEIILHBIC ~ MPUOOPHI,  HArpeBaTeIIbHBIC
ANEKTPONPUOOPHI (npumepsr), AJICKTPUUYCCKUE
NPEJOXPAaHUTEIHN, JJICKTPOMArHUT, 3JICKTPOJBUTATENb
MOCTOSIHHOT'O TOKa, TeHEPaTOp MOCTOSHHOTO TOKA

9 KJIACC
Kon
Kox anemenTa [IpoBepsiembie 37IEMEHTHI COAEPKAHUS
paznena
MEXAHWYECKUE ABJIEHUA
8.1 Mexanndeckoe ABWXKEHHE. MarepualibHasg  TOYKa.
8 ' Cucrema otcuéra
8.2 OTHOCHTEIBFHOCTE MEXAHNYECKOT'O JBIKEHUS
8.3

PaBHOMEpHOE NPSIMOJIMHEWHOE ABUKEHUE




###Par###HepaBHOMEepHOE TIPSAMONMHEHHOE JBUKCHUE.

8.4 Cpenusisi U MTHOBEHHAsI CKOPOCTh Tella MPpU
HEPaBHOMEPHOM JABM)KEHUU
8.5 VYckopenue. PaBHOYCKOpEHHOE — MPAMOJIMHEHHOE
' JIBUKECHUE
8.6 #i#HPar###Crobonnoe nanenue. OnbiTel [Nanunes
###Par###PaBHOMEpHOE JBMIKEHHE TI0O OKPYKHOCTH.
8.7 ITepuon m yactora oOpamieHus. JluneliHas u yriioBas
' ckopoctH. LlenTpocTpemMuTeabHOe yCKOPEHHE
8.8 IlepBbiit 3akoH HproToHA
8.9 Bropoii 3akon HeroToHa
8.10 Tperuii 3akoH HeroToHa
8.11 HH#Par##H#] [puHuun cynepno3unuu cuil
8.12 Cuna ynpyrocru. 3akoH ['yka
###Par##Cuna TpeHus: cuiia TPEHUs CKOJIbKEHUS, CUIia
8.13 TPEHHUS IOKOS, IPYTUe BUABI TPEHUS
###Par#H#Cuna  TsDKeCTH W 3aKOH  BCEMHPHOTO
8.14 TATOTEHUS. Y CKOpEHUE CBOOOIHOTO MaIeHUs
Hewxenne  tutaner  Bokpyr  Comuma.  Ilepsas
8.15
KOCMHYECKasi CKOpocTh. HeBeCOMOCTh U meperpy3ku
8.16 PaBHOBecue marepuanbHOl TOYKU. AOGCOTIOTHO TBEPI0E
' TEJI0
#H##Par###PaBHoBecue TBEPAOro Tela € 3aKPEIUIEHHON
8.17 OCBIO BpammeHns. MoMeHT cuitsl. LleHTp TskecTn
8.18 Nmnynbsc Tena. M3menenune umnyibca. UMynbe cuiibl
8.19 3aKOH COXpaHEeHHs UMITYJIbCa
8.20 H#HPar##PeakTHBHOE IBIKEHHUE
8.21 Mexanunueckasi paboTa U MOIIHOCTb
8.92 Pabora cun Tskectu, ynpyroctu, TpeHus. CBsi3b

SHCPTHUU U pa6OTBI




8.23

[TorennuanbHas SHEPTruUst Tena, TOTHSATOTO
HaJl TOBEPXHOCTHIO 3eMJIU

8.24

IToTreHumanbHas YHEPrUs CKATOU NPYKUHBI

8.25

###Par###Kunetnueckas  sHeprus.  Teopema o
KUHETHYECKOW DHEPTUN

8.26

#H##Par###3akoH coXpaHEeHUsS] MEXaHUYECKOW SHEPTUH

8.27

[TpakTueckue paboOThI:

Omnpenenenue cpeqHeil CKOPOCTH CKOJBKEHUS Opycka
WIK JBIDKEHUS NIapUKa [0 HAKJIOHHOM IUTOCKOCTH.
OmnpeneneHue yCKOpeHUs Tejaa IpU PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOW IIJIOCKOCTH.

HccnenoBanue 3aBUCHUMOCTH IYyTH OT BpPEMEHHU IpHU
PaBHOYCKOPEHHOM JIBH>KEHUU 0€3 Ha4aIbHOM CKOPOCTH.
[IpoBepka THUIOTE3bl: €CIM MPH PABHOYCKOPEHHOM
JIBIDKEHUW 0€3 HadalbHOW CKOPOCTH IYTH OTHOCSTCS
KaK psi HEUYETHBIX 4YHMCEN, TO COOTBETCTBYIOLIME
IIPOMEXYTKH BPEMEHU OJMHAKOBBI.

HccnenoBannue 3aBUCUMOCTH CHJIBI TPCHUSA CKOJIbXXCHUA
OT CHWJbI HOPMAJIBHOTO  JIaBJICHUS. Onpez[eneHI/Ie
KOS(I)(I)I/II_[I/IGHTH. TPEHUA CKOJIbKCHUS. Onpez[eneHI/Ie
JKECTKOCTHU IPY>XUHBI. Onpez[eneHI/Ie pa6OTLI CHIJIbI
TPEHUS NpPpAU PABHOMEPHOM  JBWXXCHUM TCJIa II0
FOpHBOHTaHBHOﬁ IMOBCPXHOCTH. OHpe,[[eJ'ICHI/Ie pa6OTBI
CHJIBI YIIPYTOCTHU ITPpU noabEME Tpy3a € UCIIOJIB30BAHUECM
HCIIOABM>KHOTI'O U ITIOABUXKHOTI'O OJIOKOB

8.28

@u3nYecKHe SBICHUS B MPUPOJIE: NMPUIMBBI U OTJIUBBHI,
nBwkeHne TiaHeT COJIHEYHOM CHUCTEMBI, PEaKTHBHOE
JIBUKEHUE )KUBBIX OPraHU3MOB

8.29

TexHuuyeckue YCTpOﬁCTBa: CIIMAOMCTD, JaTYUKH
MMOJIOKCHUA, paCCTOAHNA U YCKOPCHU A, PAKCTLL

MEXAHUYECKUE KOJIEBAHUA 1 BOJIHBI




KonebarenbHoe nBmxenue. OCHOBHBIE XapaKTEPUCTUKH

9.1 .
KoJIeOaHUI: TIEpUOJ], YaCTOTa, AMIUIUTY 1A
9.5 MaremaTuueckui u MPY>KUHHBIA MasITHUKH.
[IpeBpartieHre sHEPTUN PU KOJIeOATEIHHOM ABHKEHUH
93 3aryxatomume Konebanus. BeiHyxieHHbIe Konebanusl.

Pe3onanc

Mexanuueckue BOJHBI. CBOHCTBA MEXaHUYECKHUX BOJIH.
9.4 [IpononbpHBIE W TONEpEYHBbIC BOJHBL. J[JTMHA BOJIHBI H
CKOpOCTh €€ pacnpocTpaHeHus. MexaHW4YeCKUe BOJIHBI B

TBEPAOM TeJIE€, CEICMUYECKUE BOJHBI

9.5 3ByK. 'poMKOCTh U BbIcOTa 3ByKa. OTpakeHue 3ByKa

9.6 WHudpa3Byk U ynbTpa3Byk

[TpakTuyeckune paboOTHI:

OmpeneneHne  4acTOoThl W HepHoja  KojeOaHWi
MaTeMaTUYeCKOr0 MasiTHHKA.

OmnpeneneHne  4YacTOTBl W TepHoja  KojeOaHWi

MPY>XUHHOI'O MasgTHUKA

9.7 HccnenoBanre 3aBUCMMOCTH — TEpUoja  KOJeOaHHit

MOJBENIEHHOT0O K HHTH Tpy3a OT JUIMHBI HHTH.
HccrnenoBanne 3aBUCUMOCTH  TiepHoAa  KojeOaHui
NPYKUHHOTO MasTHUKAa OT Macchl rpy3a. [IpoBepka
HE3aBHCUMOCTH nepuojaa KoJieOaHMit rpys3a,
MOJIBEIIEHHOTO K HHUTHU, OT MAacChl Ipy3a U KECTKOCTH
npyxuHbl. M3Mepenue yckopeHusi CBOOOIHOTO MaIeHus

@u3nyecKue SBJICHUS B NPUPOLE: BOCHPHUATHE 3BYKOB
JKUBOTHBIMH, 3€MIJICTPACEHUE, CEMCMUUYECKHE BOJHBI,
IIYHaMH, 3XO0

9.8

TexHuueckue YCTpOﬁCTBaI 9XO0JIOT, HCIIOJIB30BAHUC

9.9
yIBTPa3ByKa B ObITY M TEXHUKE

10

OJIEKTPOMATHUTHOE ITOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI




101 DIIeKTPOMarHUTHOE TMOJIe. DICKTPOMArHUTHBIC BOJIHBI.
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH
10.2 [IIxana 37eKTpOMArHUTHBIX BOJIH
10.3 DneKTpoMarHuTHas mpupoja ceeta. CKOpocTh CBETa.
BoiHOBEIE CBOMCTBA CBETA
[TpakTuyeckue pabOTHI:
10.4 Nzyuenune CBOICTB AJICKTPOMArHUTHBIX ~ BOJIH
C TTIOMOIIIbIO MOOMJTBHOTO TeneoHa
@dwusnyeckue SIBICHUS B MPUPOAC: OHUOIOTHYECKOE
10.5 JeNCTBUE BUIUMOTO, YIbTPaduOIeTOBOTO U
PEHTI€HOBCKOTO M3JIY4CHHI
10.6 Texunueckue yCTpOIiCTBA: HCIIOJIL30BaHUE
AJICKTPOMArHUTHBIX BOJIH ISl COTOBOM CBSI3H
CBETOBBIE ABJEHUA
111 JlyueBast moniens cBeta. MicTouHuku cBera
11.2 [IpssMonrHEITHOE pacipocTpaHEeHHEe CBETa
113 Otpaxenue ceta. [lnockoe 3epkano. 3aKkoH OTpakeHUs
' cBeTa
114 [Ipenominenue cBera. 3aKOH MPEIOMIIEHUS CBETA.
1 [TonHOE BHYTpEHHEE OTpaKEHUE CBETA
11.5 JInnza. Xop nyyen B JIMH3E
116 OnTuueckas cucreMa goroanmnapara, MUKpOCKOIa 1
' TEeJIECKOomna
117 I'na3 xak ontuueckas cucrema. binzopykocts u
' JATbHO30PKOCTh
118 Pasnoxxenue 6enoro csera B cekTp. OnbiTel HploTOHA.
CroxeHue cnekTpaibHbIX 1IBETOB. [{ucnepcus cBera




11.9

[TpakTrueckue pabOTHI:

#H#Par###lccnenoBanne 3aBUCUMOCTH yTila OTPaKeHUS
CBETOBOTO Jy4a OT yIJIa MaJIeHusl.

#HH#HPar###l13yuenne  XapakTepUCTUK  U300paKeHUs
peaMeTa B INIOCKOM 3epKalie.

#H#Par###l ccnenoBanue  3aBUCMMOCTH  yrja
IPEJIOMIJICHHUS] CBETOBOIO JIyda OT yIJla MaJeHHs Ha
IpaHUIE «BO3YX — CTEKIION.

###Par### lonyuenne  M300paKEHUA C  TTOMOIIBIO
coOuparorien JUH3bI.

###HPar##Onpenenecaue  (GOKYCHOTO PACCTOSTHUS U
ONTUYECKOH CHJIBI COOMPAFOIIECH JTMH3BI.
#AH#Par###OnbITh IO pa3iI0XKEHUIO OEIOro CBeTa B

CIEKTD.

H#HAH#Par####0nbITEl 110 BOCHPUSITUIO I[BETA IPEIMETOB
npy UX HaOJTIOIEHUH Yepe3 IIBETOBbIC (DMIIBTPHI

11.10

dusnueckue sBIEHUS B ipupoje: 3atMeHus: CoiaHia u
JIyHBI, IBeTa TEJI, ONTUYCCKUE SIBJICHUS B aTMOcdepe

(uBet Heba, pedpakius, pagyra, MUPax)

11.11

Texuuyeckue YCTpOﬁCTBaI O4YKH, INEPHUCKOII,

(I)OTO&HHapaT, OIITHYCCKHUEC CBCTOBO/bI

12

KBAHTOBBGIE

ABJIEHMA

12.1

OmnsiTel Pe3epdopna u miianerapHas MoJI€Ib aToMa.

Mopneins aroma bopa

12.2

I/ICHYCKaHI/Ie 1 MOTJIOCHHUE CBETAa aTOMOM. KBanTHI.

JIunenyaTeie CIIEKTPBI

12.3

PannoaktuBHOCTH. Anb(a, 6eTa- 1 raMMa-u3ITydeHUs

12.4

Crpoenne aromHoro sapa. HykinoHHas  Mozenb
aToMHOro siapa. M30Tomnsl

12.5

PagnoakTuBHBIE IMpEBpalICHUA. Hepno;[ nojrypacmnazga
ATOMHBIX SAJCP




SnepHble peakuuu. 3aKOHbI COXPaHEHUs 3apsAOBOIO U

12.6
MacCOBOI'0 YHCET
12.7 OHeprus cBs3U aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU
128 Peakuuu cunTesa u nenenus saep. VlcrouHuky sHepruu
ConHua u 3B€31
Slnepnas  sHepretuka. JledcTBME — paguMOaKTUBHBIX
12.9 M3JIy4€HHI Ha )KUBbIE OPTraHU3MBbI
[TpakTuueckue paboThI:
Habmroienue CriiomHbIX U JIMHEHYaThIX CIIEKTPOB
U3ITy4EHHUS.
12.10
HccnenoBanue TpeKOB: U3MEPEHUE SHEPIUU YaCTHULbI 110
TOpPMO3HOMY TIyTH (TI0 (hoTOrpadusim).
W3mepenue paanoakTuBHOTO (hoHa
@usznueckue SBICHUSA B INPUPOJAE: €CTECTBEHHBIN
pasioaKTUBHBII ¢om, KOCMHUYECKHE Ty4H,
12.11 pPaIMOaKTUBHOE U3JIYYEHHE NPUPOJIHBIX MHHEPAJIOB,
JICMCTBUE PAJMOAKTUBHBIX M3JIy4EHHH HA OpPraHu3M
YesoBeKa
1219 TexHuueckue yCTpOICTBa: CIIEKTPOCKOII,

I/IHI[I/IBI/II[yaJ'IBHHﬁ AO3UMETP, KaMEpa Bunscona

IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM
MPOI'PAMMBI OCHOBHOT'O OBIIET'O OBPA3OBAHUSI

Kon
NpoBepPsieMoOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBaHMS K NPEAMETHBIM pe3yJibTaTaM
0a30BOro ypoBHsI 0CBOEHHs OCHOBHOM 00pa3oBaTe/ibLHOI
NPOrpaMMbl OCHOBHOI0 0011ero od0pa3zoBanust Ha ocHoBe PI'OC




[lonnmanne ponu  (QU3MKK B  HAYYHOH  KapTHHE  MHpa;
c(hOpMUPOBAHHOCTH 0a30BBIX MPEACTABICHUI O 3aKOHOMEPHOU CBSI3U
U TI03HABa€MOCTH SIBICHUM IPUPOIBI, O POJIU DKCIEPUMEHTA B
¢usuke, o cucremooOpasymomeid ponu (GU3MKKM B Pa3BUTUHU
CCTECTBCHHBIX HAyK, TEXHUKM M TEXHOJOTUH, 00 SBOJIIOLUHU
(bu3MYECKUX 3HAHUH U UX POJIM B IEIOCTHON €CTeCTBEHHOHAYYHOU
KapTHHE MHUPA, O BKJIAJE POCCHUICKHUX U 3apyOeKHBIX YUEHBIX(U3UKOB
B pa3BUTHUE HAyKH, OOBSICHEHHE IIPOLIECCOB OKPYKAIOLIEr0 MHUpa,
pa3BUTHE TEXHUKU U TEXHOJIOTUI

3HaHus O BHJAAX MaTepuu (BELIECTBO M TMOJE), O JBMXKCHHHM Kak
crocobe CyIecTBOBaHUsI MaTEPUH, 00 aTOMHO-MOJIEKYJISIPHON TEOPUU
CTPOCHHS BEILIECTBa, O (DU3MUECKON CYIIHOCTH SIBJICHHH TPUPOJIBI
(MEXaHUYECKHX, TEIJIOBBIX, OJJIEKTPOMArHUTHBIX M KBAaHTOBBIX);
YMEHHUE pa3InyaTh SBJICHHS 110 ONHCAHUIO MX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SIBIICHUE;
YMEHHUE PacIO3HABATh MPOSBICHNE MU3YYCHHBIX (PU3MUECKUX SBICHHUN
B OKPY’KAIOIIeM MHUPE, BBIACISSA UX CYIIECTBEHHbIE CBOMCTBA

(mpu3HAKK)

Biianenne ocHOBaMHM MOHSATUHHOIO anmapara WU CHUMBOJHMYECKOIO
s3bIKa (DU3UKH M HMCIOJIb30BAaHUE WX I pPEHICHUs y4eOHBIX 3ajad;
YMEHUE XapaKTepu3oBaTh CBOMCTBA TeJ, (PU3MUECKHE SBJICHHUS H
MPOIIECCHI, UCTIOJIB3YsI PYHIAMEHTAIbHBIC U IMITUPUIECKUE 3aKOHBI

YMeHue OnuChIBaTh HN3YUCHHBIC CBOICTBA TEIl U (I)I/I3I/I‘IGCKI/IC SIBJICHUA,
HCIIOJIb3Y (1)I/I3I/I‘-ICCKI/IC BCIINMYHHBI

Brnanenune ocHOBaMHM METOJOB HAyYHOrO IIO3HAHUS C YYETOM
coOrofieHus MpaBuil 0€30MacHOrO Tpynaa: HaONMoJeHue (PU3NUECKUX
SIBJICHUM:

YMEHHE CaMOCTOSATEIbHO COOMPATh SKCIIEPUMEHTAIILHYIO YCTAaHOBKY




U3 JaHHOTO Habopa 00OpYIOBaHMS MO WHCTPYKIUHU, OMUCHIBATH XOJ
ONbITa W 3alUCBIBaTh €ro pe3yibTaTbl, (OPMyTUPOBATH BBIBOJIBI;
MMPOBCACHUC MPAMBIX U KOCBCHHBIX I/I3MepeHI/If/'I @HSH‘IGCKI/IX BCIIMYHNH:
yMEHHE IUIAHUPOBaTh HM3MEPEHHUS, CAMOCTOSATEIILHO COOMpPAThH
IKCIIEPUMEHTAIIbHYI0 ~ YCTAHOBKY [0 HHCTPYKIIMH, BBIYHCIIATH
3HAUCHHE BEIUYMHBI M AHAJIM3UPOBATh MMOJYYCHHBIC PE3YJIbTAThI C
y4€TOM  3aJaHHOW  MOTrPEIIHOCTH  PE3YyJIbTAaTOB  HM3MEPEHHUil;
NPOBEJICHUE  HECIOKHBIX  JKCICPUMEHTAIBHBIX  HCCICIOBAHHIA;
CaMOCTOSITENIbHO ~ COOMpATh  IKCIEPUMEHTAIBHYIO YCTaHOBKY U
OPOBOAUTH  HCCICIOBAaHHE 10  HMHCTPYKIUH,  IPEACTABISTH
MOJTYYCHHbIC 3aBUCHUMOCTH (DU3UYECKUX BEJIMYMH B BUAC TAOJIHIl U
rpaduKOB, YUHTHIBATH MIOTPEIIHOCTH, JIEJIaTh BBIBOJIBI 10 pe3y/IbTaTaM
UCCIIeIOBAHHUS

[lonnmanme  XapakTepHBIX  CBOMCTB  (pu3mueckux  Mojenei

(MaTepuanbHas TOYKa, aOCOJIIOTHO TBEPIOE TEIO, MOJICIH CTPOCHUS
ra3oB, MXHJKOCTEH M TBEPABIX TeJ, IUJIAHETApHAs MOJIENb aToMa,
HYKJIOHHasi MOJENIb aTOMHOIO f]pa) U YMEHHME NPUMEHATh UX AJs
00BsICHEHUST (PU3UIECKUX MTPOIECCOB

YMmenne 0OBICHITH q)HBI/I‘IeCKI/IC IIpouecChl U CBOMCTBA TCJI, B TOM
qucCjiI€ MU B KOHTCKCTC CI/ITyaLII/Iﬁ IMMPAKTUKO-OPUCHTUPOBAHHOT'O
XapaKkTepa, B HaCTHOCTH, BBIABJIATH MPUYNHHO-CICACTBCHHBIC CBA3U U
CTPOUTH O0OBSICHEHHE C OHOpOﬁ Ha U3YYCHHBLIC CBOMCTBa (I)I/I3I/ILIGCKI/IX
HBHeHHﬁ, (I)PBH‘IGCKI/IC 3aKOHBI, 3aKOHOMEPHOCTHU U MOACIIN

YMenue pemath pacu€rHble 3agaud (Ha Oaze 2 — 3 ypaBHEHMI),
UCIONB3YSl 3aKOHBI W (OpMynbl, CBA3BIBAIOIIKME (PU3UUYECKHE
BCJIMYMHBI, B YaCTHOCTH, 3aIlIMCbIBATHL KpPATKOC YCJIOBUC 3adavu,
BBISIBJISATh HEJOCTAIOLME JaHHBbIE, BbIOMPATh 3aKOHBI U (HOPMYIIH,
HEoO0XouMBbIe I €€ pelIeHus], UCI0JIb30BaTh CIIPABOYHbIE JTaHHbIE,
IIPOBOAMTH PACUETBl M OLEHUBATh PEATMCTHUYHOCTH IIOJYyYEHHOIO
3Ha4YeHUs1 (PU3MUYECKON BEIMYMHBI; YMEHHUE OIpPENeNATh Pa3MEepHOCTh
(bu3n4ecKoil BETMUNHBI, TOJYyYEHHON P pEIIeHUH 3a/1a41

YMenue XapaKTCPU30BaTh  MPHUHIUIIbLI JENCTBUS TEXHHUUYECKHUX
YCTpOﬁCTB, B TOM YHCJE OBITOBBIX HpI/I60pOB, U TIPOMBIINIJICHHBIX
TCXHOJIOTHUYCCKUX IMPOLECCCOB MO UX OIMMCAHUIO, UCIIOJIB3YA 3HAHUA O
CBOMCTBaX (I)I/I3I/I‘-ICCKI/IX SIBIICHUH U HeO6XO,Z[I/IMLIe (bI/ISI/ILICCKI/Ie




3aKOHOMECPHOCTH

YMeHHE UCNONb30BaTh 3HAaHUS O (UBWYECKUX SBJICHUSAX B
MOBCEHCBHON KM3HHM JUIsI oOecriedyeHuss O€30IacHOCTH  TIPH
oOpamieHun ¢ OBITOBBIMH ~ NpUOOpaMH W TEXHUYECKUMU
10 YCTPOHCTBAMH, COXPAHEHUS 3JI0pPOBbsi W  COOJIOJICHUS HOPM
HKOJIOTUYECKOTO0 TIOBEJCHHS B OKPYXAWIIEH cpene; MOHMMaHUe
HEOOXOJMMOCTH TPUMEHEHHS JIOCTHKCHUN (PU3MKH U TEXHOJIOTHIA
JUTSL pAIlIOHATIBHOTO MTPUPOIOTIONB30BaAHUS

OnbIT noMcka, npeoOpa3oBaHMsl U IPEJICTABICHHUs HHPOpPMALUU
¢bu3uueckoro coJiep KaHus c UCIOJIb30BaHUEM
UH(POPMALIMOHHOKOMMYHHUKATUBHBIX TEXHOJIOTUI; YMEHUE OLICHUBATh
JIOCTOBEPHOCTh MOJY4YEHHOW HH(OpMAIMM Ha OCHOBE HMMEIOLIUXCS
3HAaHUM U JOMOJIHUTEIbHBIX UCTOYHHUKOB; YMEHUE UCIIOJIb30BaTh IpU
11 BBIIOJIHEHUHM YYEOHBIX 33JaHUN HAYYHO-TIONYJSIPHYIO JINTEpaTypy
(bU3M4ecKoro cojepkaHus, CHPaBOYHBIE MaTepUalbl, PECYpChbl CETH
WutepHer; BiajaeHue 0a30BbIMM  HaBbIKAMHU  IpeoOpa3oBaHus
uHpOpMaLMM M3 OJHOM 3HAKOBOM CHCTEMBI B JPYIYIO; yMEHHUE
CO3/1aBaTh COOCTBEHHbIE NHMCbMEHHBIE U YCTHbIE COOOLICHHs Ha
OCHOBE UH(OpPMaIIUU U3 HECKOJIBKUX UCTOYHUKOB

INEPEYEHD 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMBIX HA OI'D
HO ®PU3UKE

Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

1 MEXAHUWYECKUE SABJIEHUA

Mexanuueckoe  ABMKeHHME. MarepuanbHas Touka. CucremMa — oTcuéra.

11
OTHOCHUTENBHOCTD JABH)KEHUS

PaBHOMepHOE M HepaBHOMepHOe ABMKeHHEe. CpenHss ckopocTb. PopMmyina ams

1.2 BBIUUCIICHHSI CPeIHEH cKopocTu: V = S/t




PaBHOMEpHOE NpsAMOIMHENHOE ABM)KEHHE. 3aBUCUMOCTb KOOPAMHATHI TEJa OT

BPEMEHH B Cily4ae PaBHOMEPHOTI'O IIPSIMOJIMHEWHOIO IBUKEHHUS:

-y — 1
1.3 xX(7)=x,+vt
I'paduky 3aBHCHUMOCTH OT BPEMEHU JJsi MPOCKIMH CKOPOCTH, TPOCKIIUU
IIEPEMEIICHUS, IIyTH, KOOpPAMHATBI IIPM PABHOMEPHOM IIPSIMOJIMHEHMHOM
JBYOKCHUU
3aBUCHMOCTh KOOPJHMHATHI Tejda OT BPEMEHH B CIIy4ae PaBHOYCKOPEHHOI'O
PSIMOJTMHEHHOTO JIBUYKCHUS:
2
Sx(l) =V, ¥l T O * By
@opMynsl I HNPOCKLUUN NEPEMEIICHUs, MPOCKUHUH CKOPOCTH U IPOEKINH
YCKOPEHHS ITPU PAaBHOYCKOPEHHOM MPSMOJIUHEUHOM JIBUKEHUM:
1.4 o
sx_(r)zuo_\_'r—a'\_-j.
L).\‘(I)ZUO.\'+(I.\' 1,
a, (f)=canst,
U31‘~ 22 Uh'_ =.7.(1_\_S_\.
I'paduku 3aBUCHUMOCTH OT BpeMEHHM Ul HPOEKLUUU YCKOPEHHUS, NPOEKIUU
CKOPOCTH, IPOEKUHUH IIEPEMEIIECHUA, KOOPAUHATHI IIPU PABHOYCKOPEHHOM
HpHMOJ'[I/IHGI\/JIHOM JABHUKCHUN
CBobomnoe manenue. OopMysbl, OMUCHIBAIONINE CBOOOJHOE MAaJIEHHUE Teja TI0
1 5 BepTI/IKa.TII/I (I[BI/I)KGHI/IG TCJIa BHU3 HNIU BBer OTHOCUTCIBHO HOBerHOCTI/I

3emin). ['paduku 3aBUCUMOCTH OT BpEMEHHU ISl POEKIIUN YCKOPEHUS,

MPOCKIHUU CKOPOCTHU K KOOPAWHATEI IIPpH CBO6OI[HOM MnaacHu TCjia o BEPTUKAIN




CkopocTh paBHOMEPHOTO JBMKEHMSI T€Ja 110 OKpykKHOCTH. HampaBnenue
CKOPOCTH.

dopmyra 1715 BBIYUCIEHUS CKOPOCTH Yepe3 pauyc OKPYKHOCTU U MEPUOJT

oOpareHus:
27R
=
T

LentpocTpeMutenbHoe yckopenue. HampaBieHue LEHTPOCTPEMUTEIHHOTO

yckopenus. @opmyra 15 BBIYUCICHUS YCKOPEHUSI:

1.6
2
i v
2R
dopmyiia, cBsI3bIBaIOLIAst IEPUO U YACTOTY OOpaICHUS:
V= 3
T
Macca. ITnotHocts Bemecta. @opmya i BBIYUCICHUS IJIOTHOCTH:
_m
1.7 4
18 Cuna — BekTopHas gusnueckas BenuurnHa. ClokeHue cuil
1.9 SBnenue nnepuuu. Ilepssiii 3akoH HeroToHa
Bropoii 3akoH HeroToHa:
F=m-d
1.10
CoHnanpaBieHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOpPA CHUJIbI, IEHCTBYIOIIEH Ha
TEJIO0
Bzaumoneiicteue ten. Tpernit 3akoH HeroTona:
ﬁ'\ = —F
2-1 1-2
1.11
112 Tpenue 1Mokos u TpeHue CKonbxeHuss. Gopmyna I BEIYUCICHUS MOAYJIIS CUIIbI

TPCHUA CKOJIbIXKCHUSA:




F_=pn-N

1.13

Hedbopmanus Tena. Ympyrue W Heynpyrue aehopmanui. 3aKOH yIpyrou
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BCGMI/IpHOC TATOTeHHE. 3aKOH BCEMHUPHOI'O TAT'OTCHUA:

My - M,
F — G - -—_‘-
R ps
Cuna 1spkecTd. Y CKOpeHHE CBOOOIHOTO TAICHHMS.

dopmyna 175l BBIYUCICHUS CHITBI TSHKECTH BOJIHM3H moBepxHocTH 3emin: F = mg.

I[BI/I)KCHI/IG IUIaHET BOKPYT COJ'IHI_Ia. HepBaﬂ KOCMHUYCCKas CKOPOCTD.

HesecomocTs u neperpysku

1.15

Nmnynbc Tena — BeKTOpHas pu3nyecKas BEJIUYUHA.
p=mo

I/IMHYJ'ILC cucteMsl Ted. I3MeHeHne HUMITYJIbCA. I/IMHy.]'IBC CHIJIBI

1.16

3akoH COXpPAaHCHUA UMITYJIbCa JJId SaMKHYTOﬁ CHUCTEMBI TCII:
D=my, +im, U, =const

PeaxTnBHOE ABIKEHUE

1.17

Mexanunueckas padota. @opmyiia sl BEIYUCICHUS paOOThI CHJIBI:

A=Fso0sa

Mexannueckass MOIITHOCTD:

N2




1.18

Kunernueckas u NOTCHIHAJIbHAA SHCPIUs. cI)OpMy.HEl JJISA BBIYUCIICHUA

KUHETUYECKON DHEPIUU:

2
nmu-
E.=

K

Teopema o kuHeTnueckoi 3ueprun. Dopmyina aJisi BBIYUCIEHUS MOTEHIIMAIbHOU

OHEPIUM TE€J1a, IOAHATOrO HAQ

3eMIéit:

E,=mgh

1.19

Mexanuyeckas dHEprus:
E=E;.+E ?
3aKOH COXpaHEHUsl MeXaHUuuecKoi 3Hepruu. @opmyia A 3aKOHAa COXPaHEHUS

MEXaHMUYECKON 3HEpPTUU B OTCYTCTBHE CUJI TpeHus: E = const.

HpeBpameHHe MEXaHUYeCKOM OHCPI'vU IIpU HAJIUYUU CUJIBI TPCHUA.

1.20

HpOCTHe MEXaHU3MBEI. «30J10TOE IIpaBUJIO» MCXAHUKH.

Ppruar. Moment cuier; M - Fl.

VYcioBue paBHOBECHS pblyara:
M +M, +..=0
[TonBwxHbIM 1 HenoABWXKHBIN 00ku. KIT/] mpocThix MexaHH3MOB,

n= Anonessas
Aaarpaqexmaz




1.21

JlaBiieHne TBEPAOTO TENA.

(DOpMYJ'Ia JJIs1 BBIYMCIICHUA JaBJICHUA TBépI[OFO TCia:

JaBnenue raza. ATMmocepHoe 1aBJICHHE.
I'uapocraTtudeckoe JaBiieHUE BHYTPH KUIKOCTH.

(DOpMYJ'Ia JJI BBIYMCIICHUA JAaBJICHUSA BHYTPHU JKUIAKOCTH:

D=pgh+p_,

1.22

3axoH [lackans. I'mapaBnuueckuil npecc

1.23

3akon Apxumena. Popmyna Il ONPEICICHHUS BBITAIKUBAIOIICH CHUIIBI,

JEUCTBYIOLIEH Ha TEJIO, IOTPYKEHHOE B KUAKOCTh WIH ra3:

FAF" =pgV

Ycnosue nnaBanus Tena. IlnaBanue CYZAO0B H BO3AYXOIIABAHUEC

1.24

MexaHnndeckue KoaeOaHusl. AMHJII/ITy,Ha, nepuoa u 4aCTtoTa KoJIe0aHMUiA.

dopmyiia, CBA3BIBAOLIASL YACTOTY U IEPUOJL KOJICOAHHUIA:

1.25

MareMaTryeckuil ¥ Npy>KUHHBIA MasTHUKU. [IpeBpallenre sHepruu npu
Kosie0aTeabHOM JIBUKEHUU

1.26

33TyxaIOH_II/IC KOJIeOaHHS. BBIHY)KILGHHLIe koJiebanus. Pe3onanc

1.27

MexaHndecKrue BOJIHEL. HpOJlOJ'II)HI)IC U TOICPCYHBIC BOJIHBI. I[J'H/IHa BOJIHbI U

CKOPOCTD pacCIipoOCTPpaHCHUSA BOJIHBI:

=g

1.28

3ByK. ['poMKOCTh M BbICOTa 3ByKa. OTpak€HHE 3BYKOBOM BOJIHBI Ha TpaHULE
nByX cpel. Hdpa3Byk U ynbTpa3ByK




1.29

Ipaxmuueckue pabomeol

N3mepenue cpenHell MIOTHOCTH BEIIECTBA;, apXUMEIOBOW CHIIBI, KECTKOCTH
MPYXUHBL, KOIPPUIIMEHTa TPEHUS CKOJIBKCHUS, paOOThI CHIIBI TPSHHUS, CHIIBI
YIPYTOCTH, CPETHEH CKOPOCTH IBMKCHHSI OpycKa MO HAKJIOHHOHW IUIOCKOCTH,
YCKOpEeHUs OpycKa Mpu IBUKCHHHM IO HAKIOHHOW IIOCKOCTH; YacTOThI M
neproja KojeOaHWH MaTreMaTHYeCKOro MasTHHKA; 4YacTOTBl M Tepuoja
KoJeOaHui MPYKMHHOTO MasTHUKA, MOMEHTA CHIIbI, ICHCTBYIOIIETO HA phIYar;
paboOThl CWJIBI YIPYrOCTH TPU TOIBEME Tpy3a C MOMOIIBIO HEMOJBHKHOTO
0510Ka; pabOTHI CHJIBI YIPYTOCTH MPHU MOIBEME Ipy3a ¢ TOMOIIBIO TTOIBUKHOTO
Om0Ka.

HccnenoBanne 3aBUCHMOCTH apXMMEIOBOM CHIIBI OT 00BEMaA MOTPYKEHHON
YacTU TeJia ¥ OT IUIOTHOCTH KUAKOCTU; HE3aBUCUMOCTH BBITAJIKUBAIOIIECH CHIIBI
OT MAaccChl TeJa; CUJIbl TPEHHSI CKOJIBKEHHSI OT CHIIBI HOPMAaJIbHOTO JIABJICHUS U OT
poJlla TOBEpXHOCTHU; CHJIBI YIIPYTOCTH, BO3HUKAIONIEH B MPYXKHHE, OT CTEICHU
nedopMaluu MPYKUHBL, YCKOpEHUs: Opycka OT yriia HakKJIOHa HampaBIsIOLICH;
nepuoja (4acToThl) KoueOaHUl HUTSHOTO MasiTHUKA OT JUIMHBI HUTH; MEepHoja
KojeOaHui MPYKUHHOTO MasTHHUKA OT MAacChl Irpy3a M KECTKOCTU MPY>KUHBI,
HCCTIEIOBAaHUE HE3aBUCUMOCTH Tepuoja KOJIeOaHWM HUTSHOTO MAasiTHUKA OT
Macchl rpy3a. [IpoBepka ycinoBus paBHOBECHS phluara

1.30

Qusuueckue s6NeHUs 6 npupode: TPHUMEPHl ABMKEHHS C Ppa3IMYHBIMU
CKOPOCTSIMM B )KUBOW W HEKUBOW MPUPOJIE, NEUCTBUE CHIIBI TPEHUS B IPUPOJIE U
TE€XHHKE, IPUIMBBI U OTJIMBBI, JABMKEeHUE Tu1aHeT CONIHEYHON CUCTEMBI,

PCAKTUBHOC ABUKCHUC KUBBIX OPraHU3MOB, pbldaru B TCJIC YCIIOBCKA, BIUAHUC
aTMOC(I)epHOFO JaBJICHUS Ha >KHUBOH OpraHusM, IIJIaBaHUC pBI6, BOCIIpHATHUC
3BYKOB JKUBOTHBIMHU, 3EMJICTPACCHUC, ceilicMHU4YecKre BOJIHBI, IYHAMHU, 3XO0O

1.31

Texnuueckue ycmpoiicmea: CHUIOMETP, NaTYUKU MOJOXKEHMS, PACCTOSHUS U
YCKOPEHUs, OUHAMOMETpP, NOJIINIHUKN, pPAKEThl, pblyar, MOABWXHBIA U
HETOJIBIKHBIA OJIOKHM, HAKJIOHHAs IUIOCKOCTb, MPOCTBHIE MEXaHWU3MBI B OBITY,
cooOmrarnmecss cocyabl, YCTPOMCTBO BOJOINPOBOJAA, TMIAPABIMUYECKUI mpecc,
MaHOMeETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOW HAcOC, apeoMeTp, 3XOJOT,
UCIOJIb30BAHUE YIIBTPA3BYKa B OBITY M TEXHHUKE

TEIIJIOBBIE ABJIEHUA




OCHOBHBIE  TOJIOXKEHMSI ~ MOJIEKYJISIPHO-KUHETHUYECKOH  TEOpUU  CTPOCHHUSA

2.1 BemecTBa. Mojenu TBEPOTo, KHUAKOTO U Fa3000pa3HOr0 COCTOSIHUM BEIeCTBa.
Kpucrannmuueckue u amopdHbIe TeIa
JIBrkenne yactun BemiectBa. CBS3b  CKOPOCTH  JIBHOKEHMS YacTULl €
2.2 TeMiieparypoil. bpoynosckoe aBmxenue, 1updy3us
2.3 CmaurBaHuE M KallWUISIPHBIE SBJICHUS
2.4 TenoBoe pacmiupeHue u cxaTmue
2.5 TennoBoe paBHOBECUE
26 Buytpennsas sHeprus. PaGora u Tteruonepenada Kak CIIOCOOBI H3MEHEHHUS
' BHYTpPEHHEH SHEPTUU
2.1 Buapl Tenionepenaun: TemIonpoBOIHOCTh, KOHBEKIIMS, U31yUEHUE
HarpeBanue wu oxjaxzaeHue Tten. KoaudyecTBO  TEMIOTHI.
Y nenpHast TENI0EMKOCTD:
2.8 \
O=cm(ty—t,)
3aKOH COXpaHEHMsI SHEPTUHU B TEIUIOBBIX Ipoleccax. Y paBHEHUE TEMJIOBOTO
Oananca:
2.9
O,+0 +..=0
<] ' ¥2
HUcnapenue u koHaeHcauus. V3mMeHeHHEe BHYTPEHHEN SHEPruyd B MPOLECCE
WCcHapeHuss MW KOHJAeHcauuu. KuneHue KUAKOCTH. YenbHas TemioTa
2.10
napoobpasoBanus: L = Q/m
2.11 BnaxHocTs Bo3ayxa
[InaBnenme wu Kpucrammsauus. V3mMeHeHWe BHYTpEHHEHW DJHEPruu IpH
IIJIABJICHUU Y KPUCTAJUIA3alUu. Y AeNIbHAS TEIUIOTa IUIABJICHHUS:
212 ()




BHyTpeHHss sHEprusi cropanus TOIUIMBA. Y IeibHasl TEIJI0Ta CTOPaHus TOTLIUBA!

2.13 qg=Q/m
2.14 [Tpunnume! padoTe! TerioBeix Asuratenei. K1/ remmoBoro qsurarens
Ilpakmuueckue pabomol
N3mepeHne ynenpHOW TEMIOEMKOCTH METAJUIMYECKOTO LMJIMHAPA; KOJIUYECTBA
TEIJIOTHI, TOJYYEHHOTO BOJOH KOMHATHOW Temmeparypbl (UKCHpPOBaHHON
Macchbl, B KOTOPYIO OIIYIIEH HarpeTblid IWIMHAP; KOJMYECTBA TEIUIOTHI,
OT/IaHHOT'O HArpeThiM LWJIMHIPOM, TOCJE OIMYCKAaHHS €ro B BOJY KOMHATHOM
2.15 TEMIICPATYypPHI, OTHOCHUTEIBHOM BJIAXXHOCTH BO3/1yXa, y,ueHLHoi/'I TCIJIOTEL
maaBjaeHuss JbAa. MceciaepoBaHue M3MEHEHHS TEMIIEpaTypbl BOJABI  MpH
Pa3IUYHBIX YCJIOBUSX; SIBJICHHUS TEIUIOOOMEHA NPH CMENIMBAHUM XOJOJHOW H
ropsiueit BOJbI; Iporiecca UCIapeHust
Qusuueckue s61eHuUss 8 npupooe. TOBEPXHOCTHOE HATXKEHHE U KaNMJUIAPHBIC
2.16 SIBJICHUS B IPUPOJIE, KPUCTAILIBI B pupoe, nzinydenue CoHila, 3aMmep3anue
BOJ0EMOB, MOPCKHUE OpHU3bI; 00pa3oBaHUE POCHI, TYMaHa, MHEs, CHEra
Texnuuecxue ycmpoiicmea: KallMIUIAPBI, IPUMEPHI UCIIOJIB30BaHNS KPHCTAIIOB
b
217 XKUJKOCTHBIM TEPMOMETp, AATUUK TEMIEpaTypbl, TEPMOC, CUCTEMA OTOILICHUS
' JIOMOB, TUTPOMETPHBI, TICUXPOMETp, MapoBas TypOWHA, JBUTATENh BHYTPEHHETO
Cropanus
3 OJIEKTPOMAI'HUTHBIE ABJIEHM A
31 Onektpusanus Ten. /[Ba BUa aIeKTpUUYeCcKuX 3apsiioB
3.2 B3aunmMopeiicTBue 3apsskeHHbIX Tell. 3akoH Kynona
3.3 3aKOH COXpaHEHHSI JICKTPHUECKOTO 3apsiia
34 Onektpuueckoe mnone. Hampsok€HHOCTH 3nekTpuyeckoro mnons. [lpuHnun
' CYTIEPIO3HIINH SIEKTPUUYECKUX MOJIeH (Ha KaueCTBEHHOM YPOBHE)
35 Hocutenn »snextpudeckux 3apsaoB. JlelcTBHE DSIEKTPUYECKOTO TIONS Ha
' AIEKTPUIECKUE 3apsbl. [[pOBOTHUKH U TUAIEKTPUKU
3.6

[TocTostHHBIN dNEKTpUYECKUA TOK. JIeHCTBUS deKTpruIecKkoro Toka. Cuiia Toka.




Hanpsoxenue.
l=g/t,U=A/

BHGKTpI/ILIeCKOC COIIPOTUBJICHUC. Y,Z[CJ'IBHOC SJICKTPHUYCCKOEC COIIPOTHUBIICHUC! R

3.7 =pl/s

3akon Oma ayis yuactka anektpudeckon nenu: | = U/R
3.8

[TocnenoBarenbHOE COEIMHEHHUE MTPOBOAHUKOB:

. T T. R_
I,=I,: U=U,+U,: R=R +R,
39 [TapannensHOE COeTUHEHNUE TPOBOTHUKOB PABHOTO CONPOTUBIICHUS:
U=U,I=1+L,; Rzé.

CwMmelnianHble COETMHEHHS TTPOBOTHUKOB

Pabota u MmomHOCTh 25ekTpuueckoro Toka. A = Ult, P = Ul
3.10

3akoH Jlxxoynsa — Jlenua:

2
3.11 QO=I"-R-t
312 OmnpiT Opcrena. MarHuTHOE TI0JIE€ TMPSMOTO TPOBOJHUKA C TOKOM. JIMHHH
' MarHUTHON WH]TYKITUU
313 MarauTHOe o€ MOCTOSHHOIO MarHurta. B3anmoaelicTBHe MOCTOSTHHBIX
' MarHuTOB

3.14 JlelicTBME MarHUTHOTO TOJISI HA MTPOBOJAHUK C TOKOM
3.15

Omnbitel @apanes. SABnenne aneKTpoMariuTHOM UHAYKIMU. [IpaBumno Jlenna




IIpaxmuueckue pabomul
W3mepenue  3IEKTPUYECKOTO  COMPOTHBICHUS ~ PE3UCTOPA;  MOIIHOCTH

QJICKTPHUYCCKOI'0 TOKA, pa6OTBI SJICKTPHUYCCKOI'0O TOKA.

3.16
HccnenoBanue 3aBUCUMOCTM CHJIBI TOKA, BO3HMKAIOIIETO B IPOBOJAHMKE
(pe3ucropsl, TaMIIO4Ka), OT HAMPSHKEHHUS Ha KOHIIAX MPOBOJHUKA; 3aBUCUMOCTHU
COIPOTHUBIICHUS OT JJIMHBI MPOBOJHUKA, IJIOIIAIN €T0 MONEPEYHOr0 CEUCHUS U
YAETBHOTO COPOTUBIICHHUSL.
[IpoBepka mpaBuna JUisi ANEKTPUUYECKOTO HAMPSHKEHUS MPU MOCIEeI0BATEIbHOM
COCIMHEHUHN MPOBOJAHMKOB; MpaBWJIa ISl CHJIBl SJEKTPUUECKOTO TOKa IpHU
napayuieIbHOM CO€IMHEHUU MTPOBOAHUKOB (PE3UCTOPHI U JIAMITOUKA)
Qusuyeckue sa61eHUs 6 Npupooe: DBIEKTPUUECKHUE SBIEHHS B armocdepe,

3.17 ANEKTPUYECTBO KUBBIX OPraHU3MOB, MAHUTHOE M0Jie 3eMJIU, Apei( MOJI0COB,
POJIb MAarHUTHOTO TOJIS JUIsl )KU3HU Ha 3eMJle, MOJIIPHOE CUSIHUE
Texuuueckue ycmpoticmea: SIEKTPOCKON, aMIEpMETp, BOJBTMETP, PEocTart,
CUETYMK  DJIGKTPUYECKOW  HSHEPruu,  DIEKTPOOCBETUTENbHBIE  MPUOOPHI,

3.18 HarpeBaTesbHbIE 3JIEKTPONPUOOPHI (mpumepsl), ANEKTPUYECKUE
[IPEeIOXPAaHUTENHN, DBJIEKTPOMArHUT, AJIEKTPOJBUraTeNlb IOCTOSHHOIO TOKa,
reHepaTop MOCTOSIHHOIO TOKa

3.19 DnekTpoMarHuTHBIC BOJHBI. [1IKaa 3JeKTpOMarHUTHBIX BOJH

3.20 JlyueBas mozenb cBeta. [IpsamosinHeiHOe pacipOCTpaHEHHE CBETA

3.21 3akoH oTpaxxeHus cBera. [Tnockoe 3epkano

3.22 [Ipenomienue cBera. 3aKOH MPETOMIICHUS CBETa

3.23 Jucnepcus ceera

394 JIunza. Xox nydeir B nuH3e. DokycHoe paccTosHue JMUH3BL. OnTuyeckas cuia

' mun3el: D = 1/F
3.25

I'na3 kak ontuyeckas cucrema. Onruyeckue npubopsl




IIpaxmuyeckue pabomul

#H##Par###lI3mMepeHne ONTUYECKON CUIIBI coOuparomiel JUH3bI, (OKYCHOTO
paccTosiHUsI COOMPAIONIEH JIMH3HI (IT0 CBOMCTBY PABEHCTBA pa3MEPOB TPEaAMETa U

M300pakeHusi, KOrjaa MpeAMET pPacIoyioKeH B JIBOMHOM (OKyce), MmoKazaress

3.26 IIPEJIOMJIEHUSA CTEKIIA.
###Par###lccnenoBanue CBOWCTBA HM300pa)KEHUS, IMOJIYYEHHOTO C ITOMOIIBIO
coOuparomield JHUH3bI, U3MEHEHUs (OKYCHOTO PACCTOSHHSI JBYX CII0)KEHHBIX
JIMH3; 3aBUCUMOCTHU yrja MpejJOoMJICHHS CBETOBOIO Jiyya OT YIJia MajeHUs Ha
IpaHUIE «BO3JIYX — CTEKIIO»
397 Qusuueckue senreHus 6 npupode: 3armenus ComnHua u JlyHbl, LBeTa Tell,
' ONTHUYECKHUE SBJICHUsS B aTMocdepe (1BeT Heba, pedpakius, pagyra, MUPax)
398 Texuuueckue ycmpoticmea: 04K, IEPUCKOI, oToamnmapar, ONTHUYECKHUE
' CBETOBO/IBI
4 KBAHTOBGBGIE ABJIEHUA
4.1 PagunoaktuBHOCTE. Anb(a-, 6era-, ramma-u3nydcHus. Peaknuu anbga-u Oeta-
pacmaja
4.2 Omnsitel Peszepdopaa mo paccesauto anbda-yacruu. [Inanerapuas mogens atroma
4.3 CocraB aromHoro sapa. M3oromsl
4.4 I
€pHOJI TOTypacIiaja aTOMHBIX SIIEP
4.5 SAnepHbie peakiu. 3aKOHBI COXPAHEHHUS 3apsAJ0BOTO U MAacCCOBOTO UHCEN
Qusuueckue A6leHUs 6 npupode. E€CTECTBEHHBIH paJMOAKTUBHBIA (OH,
46 KOCMHUYECKHE JIy4d, PaJuOAKTHUBHOE W3IIyU€HHE MPHUPOJIHBIX MHUHEPAJIOB,
' JeiCTBUE paAMOAKTUBHBIX U3IIyU€HU Ha OPraHu3M YellOBeKa
47 Texnuueckue ycmpoticmaa: CIIEKTPOCKOT, MHIUBUAYATBHBIN JTO3UMETp, Kamepa

BI/IHBCOHa, AACPHAA SHEPTCTUKA




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

®usmka: 7-i kmacc: 0a30BbId ypoBeHb: yueOHuK. [lepprmkun WM., MBanoB A.M. AO
«3marenscTBO «lIpocBemenune»

Ousuka: 8- kmacc: 0a3oBbId ypoBeHb: yueOHUK. [lepprmkun WM.M., HMBanor A.M. AO
«3narensctBO «lIpocBemenune»

®dusuka: 9-i kiacc: 6a30BbIid ypoBeHb: yueOHuK. [leppimkun .M., I'yrauk E.M., IBanos A.U.
AO «M3narenbcTBO «IIpocBenienuey

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

Omsuka: 7-ii knacc: 0a3oBeId ypoBeHb: yueOHHMK. [leppimkun W.M., MBanoB A.HU. AO
«M3marenscTBO «IIpocBemenue»

O®uszuka: 8- kiacc: 0a3oBbll ypoBeHb: yueOHUMK. Ileppiukun W.M., HMBanoB A.M. AO
«M3narenbcTBO «IIpocBemenney

®usuka: 9-i1 knacc: 6a30BbIi ypoBeHb: yueOHUK. [leppiikun .M., I'ytauk E.M., UBanos A.N.
AO «(M3parensctBO «IIpocBemnienue»

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

https://m.edsoo.ru
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