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1.IMIOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 10 (Qu3uke Ha ypOBHE OCHOBHOTO 00IIEero o0pa3oBaHUs
COCTaBJICHA Ha OCHOBE IMOJOXXKEHUW M TpeOOBaHMUI K pe3yJbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 0Opa30oBaTeNbHON MPOrpaMMbl, MPEACTABICHHBIX B
dI'OC OOOQ, a Takxke ¢ yu€ToMm (enepanbHON paboueil TporpaMMbl BOCTIUTAHUS U
KoHnuenuuu npenonasanus yueOHoro npeamera «DOusukay.

[Iporpamma 1o (u3uke Ha ypoOBHE OCHOBHOTO O0OIIEro 0Opa3oBaHUS
COCTaBJicHa Ha OCHOBE MOJIOKEHUH W TpeOOBaHUIl K pe3yibTaTaM OCBOCHHUS Ha
0a30BOM YypOBHE OCHOBHOW 0O0pa3oBaTeIbHOM MpPOrpaMMbl, IPEJCTABICHHBIX B
dI'OC OOOQ, a Takxke ¢ yuyeToMm (enepanbHON paboueil mporpaMMbl BOCTIUTAHUS U
KOHIENIINU MTpernojaBaHusl yueOHoro npeamera « Ou3ukay.

CopmepxaHue TmporpaMMbl 1O (U3MKE HampaBiIeHO Ha (OpPMUPOBAHME
€CTECTBEHHOHAYYHOW TI'pPaMOTHOCTH OOYyYalOUMXCSd W OpraHMU3alli0 H3ydeHUs
Gu3MKM Ha JeATeNbHOCTHOW OCHOBe. B mporpamMMe mno (¢u3nKe y4UTHIBAKOTCS
BO3MOXKHOCTH ydeOHOTro mnpeamera B peanuzanuu TpeboBanuit ®I'OC OO0 «
IUTAHUPYEMBIM JINYHOCTHBIM U METAaNpeAMETHBIM pe3yibTaraM OOy4YeHHs, a TaKkKe
MEXIPEAMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX YYE€OHBIX IPEIMETOB HAa YpPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[IporpamMmMa mo ¢u3MKe yCTaHABIMBACT pacHpeeleHne ydeOHOro marepuana
no rojgaMm oOydeHus (IO Kiaccam), MpeajaraerT MpPUMEPHYIO IMOCIEI0BAaTEIbHOCTD
U3YyYCHHUS TeM, OCHOBAHHYIO Ha JIOTHUKE Pa3BUTHS MPEIMETHOTO COJACPKAHUS U yueTe
BO3PACTHBIX OCOOCHHOCTEHN 00yYarommxcsl.

[IporpaMmMa mo ¢u3uke pa3paboTaHa C UENbIO OKa3aHUS METOIUYECKOU
MOMOUIHM YUYUTENIO B CO3/IaHUU paboueil MporpaMMsl 10 y4eOHOMY MPEAMETY.

®dusuka SABISETCS CUCTEMOOOPA3YIOIIMM JUIsl €CTECTBEHHOHAYYHBIX Y4eOHBIX
IPEIMETOB, TIOCKOJIbKY (PU3MUECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBJICHUI,
M3y4aeMbIX XUMHUEH, OMOJIOTHEH, acTpOHOMUEH U Quznueckor reorpadueid, BHOCUT
BKJIaJ| B €CTECTBEHHOHAYYHYIO KAapTHHY MHUpa, MpPEIOCTaBIIsieT Hauboyiee SICHbIE
oOpa3ipl NPUMEHEHUS HAYyYHOIO0 METOJa IMO3HaHUfA, TO €CTh CHoco0a MOJydeHUs
JIOCTOBEPHBIX 3HAHUM O MHUpE.

Onna w3 riaBHBIX 3ajad (PU3WYECKOro OOpa3oBaHUs B CTPYKType oOIIero
o0pa3oBaHus COCTOMT B (OPMHUPOBAHUM E€CTECTBEHHOHAYYHOW TIPaMOTHOCTH H
MHTEepeca K HayKe Y 00yJaronuxcs.

Wzydenne pu3uku Ha 6a30BOM YpOBHE MpEAToiaraeT OBIaeHUE CICTYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYYHYIO TPAMOTHOCTb:

e HAYYHO OOBSICHSTH SIBJICHUS,

e OIICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEI0OBAHUS;

e UHTEPIPETHPOBATh JaHHBIC U UCIOJIb30BaTh HAayUHbIE JOKA3aTEIbCTBA JIS

MOJTyY€HUS BHIBOJIOBY.

[lenmn wusydeHuss (u3ukun Ha ypOBHE OCHOBHOTO 00mero oOpa3oBaHUs
ompejieNieHbl B KOHIEMIMM MpenojaBaHus ydyeOHoro mpenvera «dusmka» B
oOpaszoBarenbHbIX opranuzanusx Poccuiickoit @enepanyu, pealin3yonmx OCHOBHBIE
00111e00pa30BaTeIbHBIC MPOTPAMMBI.

[enun nzydyenust pu3nKu:



NpHOOpEeTEHNUEe WHTEepeca W CTPEMJICHHSI OOYyYaromMXcs K HayYHOMY
U3YYCHUIO TIPUPOJBI, Pa3BUTHEC WX WHTCIUICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BHUTHE TPEJCTABICHUH O HAYYHOM METOJIe TO3HAHHUS U (HOPMHPOBAHHE
UCCIICIOBATEIILCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBJICHUSIM;
(dbopMUpOBaHWE HAYYHOTO MHPOBO33PCHHS KaK pe3y/IbTaTa M3Y4YCHHS OCHOB
CTPOCHHMSI MaTepPHH U (HyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;

dbopMupOBaHHEe MPEACTABICHUN O pod (PU3UKKA ISl PAa3BUTHS APYTHX
CCTECTBEHHBIX HAyK, TEXHUKH ¥ TEXHOJIOTHIA;

pa3BHTHE pe/CTaBICHUH 0 BO3MOYKHBIX chepax Oyayeit
1po(heCCHOHATILHOM ACSITEIbHOCTH, CBSA3aHHON ¢ (DU3HMKOH, MOATOTOBKA K
JTaJdbHEHIIIEMy 00YYCHUIO B 3TOM HalPABJICHHH.

JlocTikeHue 3TUX 1eliel MporpaMMsl o (pU3uKe Ha YpOBHE OCHOBHOT'O OOIIIETO
oOpa3zoBaHus 00ECIeUNBACTCS PEIICHUEM CIICTIYIOIINX 3a/1a4:

npuoOpeTeHne 3HaHUM O  JUCKPETHOM  CTPOSHHUHM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, OJJICKTPHUUYECKUX, MAarHUTHBIX W KBAaHTOBBIX
SIBIICHUSIX

NpUOOPETCHUE YMEHUN OMUCHIBATh U OOBSCHITH (DU3NYECKUE SIBICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEHICHUS MPOCTEUIIUX PpacCUeTHBIX 3a7ad ¢
UCITIOJIb30BAaHUEM busznuecKux MoOJIeTIeH, TBOPUYECKUX u
MPaKTUKOOPUEHTHUPOBAHHBIX 3a/1a4;

pa3BUTHE yMEHUI HAOJIIOMATh MPUPOJHBIC SBIICHUS W BBIMOJIHSATH OIBITHI,
nabopaTopHble  paOOThl M JKCINEPUMEHTANIbHBIC  HCCIEOBAaHUS  C
UCITIOJIb30BAaHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOCHHME TPHEMOB paboThl ¢ WHPOpMaNKe (HU3MIECKOTO COACpPIKaAHUSA,
BKJIFOYasi WH(OPMAITMIO O COBPEMEHHBIX JIOCTHKCHUSAX (DM3HWKH, aHATU3 H
KPUTUYECKOE OIICHHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O c(hepamu npodeccunoHaaIbHON AesTETLHOCTH, CBI3aHHBIMU C
(bU3UKOH, M1 COBPEMEHHBIMH TEXHOJIOTHSIMU, OCHOBAHHBIMU Ha JTOCTHKCHHSIX
(bu3MYECcKO HAYKH.

OOG1iee 4uciIo0 4acoB, PEKOMEHJIOBAHHBIX I M3yueHHs (U3UKH Ha 0a30BOM
ypoBHe, — 238 vacoB: B 7 kiacce — 68 dacoB (2 yaca B Hezienw), B 8§ kiacce — 68
yacoB (2 yaca B Hememwo), B 9 wimacce — 102 wyaca (3 wyaca B HeHEmo).

[Ipennaraemseiii B mporpamme 1o (pu3uke nepedyeHb J1adOpaTOPHBIX PadoT U
OTIBITOB SIBJIIETCSI PEKOMEHIATEIbHBIM, YUUTENh JelacT BbIOOp TPH TNPOBEICHUU
7a060paTOpHBIX pabOT W OMNBITOB C YYETOM WHAMBUIYAIbHBIX OCOOCHHOCTEH
OOy4JaroIMXCcs, CIHUCKA JKCIEPUMEHTANBHBIX 3aaHWi, TpEajaraéMblIXx B paMKax
OCHOBHOTO TOCYapCTBEHHOT0 dK3aMeHa 1Mo (U3UKe.



2. COAEPKAHUE OBYYEHUSA

7 KUIIACC
®u3uka u e€ poJib B MO3HAHNH OKPY:KaIOLIero Mupa.

@uszuka — Hayka o npupone. fBnenHus npuponsl. Du3nyecKue SBIICHUS:
MEXaHWYECKHUE, TEIJIOBBIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusznueckne BennuuHBL. M3mepenue Qusnuecknx BenuyuH. Dusznueckue
npudopsl. [lorpentHocts u3mepeHnii Mex1yHapogHasi cucTeMa euHUL.

Kak ¢u3uka wu JApyrue ecTecTBEHHbIE HAayKM H3Y4aloT  IPUPOSIY.
EcTecTBeHHOHAyuUHbIi METOJA TMO3HAHUS: HAOJIOJEHUE, IOCTAHOBKA HAy4YHOIO
BOIPOCA, BBIBIKEHUE TUIOTE3, HKCIIEPUMEHT IO MPOBEPKE TMIOTE3, OOBSICHEHUE
HabogaeMoro aByieHus. Onucanue GU3NYECKUX sIBJICHUN ¢ IOMOIIBIO MOeel

Hemoncmpauuu.

1. MexaHu4ecKkue, TEIUIOBbIE, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE SIBJICHUS.

2. @usnueckue NpuOOPH U NPOLEAypa MPSAMBIX HU3MEPEHH AHAIOTOBBIM M

1U(POBBIM NPUOOPOM.

Jlabopamopnvie pabomul u onvimaol.

1. OmpeneneHne LEHbI I€IEHUS HIKaJIbl U3MEPUTEIBHOTO TPUOOpa.

N3mepeHne pacCTOSHUMN.

N3mepenue 00bEMa KUJIKOCTH U TBEPAOTO Tea.

Onpenenenue pa3MepoB MalbIX TEN.

W3mepenne TtemriepaTypbl NpH IOMOIIMA KUIAKOCTHOTO TEpMOMETpa H

JNATYMKA TEMITEPATYPHI.

6. IIpoBeneHue wucciaenoBaHWs O NPOBEPKE THIIOTE3BI: JAJIbHOCTh IOJETA
[IapuKa, MYIEHHOTO TOPU30HTAIbHO, T€M OOJbIle, 4eM OOJIbIIE€ BBICOTA
IyCKa.
ITepBoHauYa/IbHBIC CBEICHUSI O CTPOCHUHU BelleCTBA.

CrpoeHne BemecTBa: aroMbl M MOJIEKYJIBI, WX pa3Mmepbl. OmbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JBmkenune dactui] BemecTBa. CBfA3b CKOPOCTH JBHJKEHMS YaCTHL C
temnepatypoil. bpoyHoBckoe paBwkenue, auddysus. BzaumopeiicTBue 4YacTHIL
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHUS BELIECTBA: CTPOCHUE Ta30B, KUAKOCTEW M TBEPIBIX
(kpucTaIMyeckux) Teda. B3auMocBsI3b MexAy CBONCTBaMU BEIIECTB B PAa3HBIX
arperaTHpIX COCTOSIHUSX M MX ATOMHOMOJIEKYJSPHBIM cTpoeHueM. OcoOeHHoCTH
arperaTHbIX COCTOSIHUN BOJBI.

Jemoncmpayuu.

1. HaGmonenue OpOyHOBCKOTO JTBUKECHHS.

2. HaGmonenue nuddysun.

3. HaGmronenue siBjaeHuid, 00BACHAIOMUXCS MPUTSHKEHUEM WM OTTaTKUBAHUEM

YaCTHIl BEIIECTBA.

Jlabopamopuwie pabomul u onvimaol.

1. OreHka 1uamMeTpa aToMa METOAO0M PSJIOB (C UCTOJIb30BaHUEM GoTorpadmii).

2. OnbIThI 10 HAOJIOICHHUIO TEMIOBOTO PACIIMPEHHUS ra30B.

vk W



3. OmbITH MO0 0OHAPYKEHHUIO ACHUCTBUS CHUJI MOJIEKYIISIPHOTO MPUTSKEHUS.
JIBH2KeHMe ¥ B3aMMOJeiCTBHE TeJl.

Mexannueckoe pABmKeHHE. PaBHOMEpHOE © HEPAaBHOMEPHOE JBHXKEHUE.
Ckopoctb. CpenHssl CKOPOCTh NpPU HEPABHOMEPHOM JABWXKEHUU. Pacuer nmytu u
BPEMEHU JBUKCHHUS.

SBneHne wHepuMH. 3aKOH HHEpUMH. B3aumonelcTBHUE Tell Kak MpUYMHA
M3MEHEHHS CKOPOCTHU IBWXKEHUS Tel. Macca kak Mepa HHEpTHOCTH Tena. [ImoTHOCTh
BelecTBa. CBs3b INIOTHOCTH ¢ KOJUYECTBOM MOJIEKYJI B €IMHUIIE 00beMa BEIIECTBA.

Cuila Kak XapakTepucTuKa B3auMoAehcTBUS Tel. Cuila yrnpyroctTh W 3aKOH
['yka. M3mepeHue cuibl C MOMOIIBKD JUHAMOMETpA. SIBIEHHE TATOTEHHUS W CHIA
TsokecTd. Cuna TshKecTH Ha Jpyrux miaHetax. Bec Ttena. HeecomocTs. CrnoxeHue
CWJI, HANpaBJICHHBIX MO OJHOW mpsiMoil. PaBHoxelcTByromas cui. Cuna TpeHwUs.
TpeHne CKOJIbXKEHUS U TPEHUE MOKOsA. TpeHue B IPUPOJIE U TEXHUKE.

Jlemoncmpayuu.

1. HabnroneHue MexaHUYECKOTO ABUXKECHHUS Tea.

2. M3MepeHue CKOpoCTH MPSMOJIMHENHOTO ABUKCHUS.

3. HaOmronenue siBeHUs: HHEPIUU.

4. HabGnroneHue U3MEHEHUsI CKOPOCTH MIPU B3aUMOJCUCTBUU TEJ.

5. CpaBHEeHHE MacC 10 B3aUMOJICHCTBUIO TE.

6. CnoxxeHue cuJjl, HapaBJIEHHBIX MO OJHOMN MPSIMOIA.

Jlabopamopuvie pabomul u onvimel.

1. OmpezeneHne CKOPOCTH PaBHOMEPHOTO IBMIKEHUs (IIapUKa B KHUIKOCTH,

MOJIEJIN AJIEKTPUUECKOTO aBTOMOOMJIS M TaK Jajiee).
2. OmpeneneHue CpelHE CKOPOCTH CKOJBKEHHS Opycka WIM IIapuka I10
HAKJIOHHOM TIOCKOCTH.
3. OmnpexaeneHue MIOTHOCTH TBEPAOTO TEIA.
OnpIThl, JAEMOHCTPUPYIOLIME 3aBUCUMOCTh pacTsKeHUd (nedopmariim)
MPY>KUHBI OT MIPUII0KEHHOMW CHUIIBI.
5. OnbIThl, NEMOHCTPUPYIOIIUE 3aBUCHUMOCTH CHJIBI TPEHUS CKOJIBXKEHUS OT
BECA TEJIA U XapaKTepa CONMPUKACAIOIIMNXCS TOBEPXHOCTEM.
JlaBJjieHHe TBEPABIX TeJI, ;KUAKOCTEH U ra3os.

JaBnenue. CniocoObl yMEHBILIEHUS W yBEJIMYEHUs AaBieHus. JaBieHue rasa.
3aBUCMMOCTh JaBJICHHS Ta3a OT oObeMa, TemmepaTypsl. llepenava naBneHus
TBEpABIMU TEJIaMH, >KUJIKOCTIMU U razamu. 3akoH [lackansa. I[lneBMaruueckue
MalIuHbBl. 3aBUCHUMOCTh JABJICHHUS JKUIKOCTH OT TIyOMHBL [ uapocraTudecKkuid
napajgokc. Coobrmraronuecs: cocyasl. [ mupaBnudecKkue MeXaHu3MBbl.

Atmochepa 3emumm u armocepHoe maBienue. [IpUUUHBI CyIIECTBOBAHUS
BO3nymHOW o6onouku 3emiu. OmbiT Toppuuennu. W3mepenne aTmocdepHOTO
JABJICHUS. 3aBUCUMOCTh aTMOC(EpHOTO JaBJICHUS OT BBHICOTHI HAJ[ YPOBHEM MODS.
[Tpubops! 17151 U13MepeHuss aTMOC(HEpPHOTO TABJICHHUS.

JelicTBue KUIOKOCTH M ra3a Ha IMOrPYKEHHOE B HHUX TeJlo. BrITankmBaromas
(apxumenoBa) cuina. 3akoH Apxumena. [naBanue ten. Bo3nyxoraBanue.

Hemoncmpauyuu.

1. 3aBUCUMOCTb JABJICHHS T'a3a OT TEMIIEPATYPBL.



[lepenaya naBneHus )KUIKOCTBIO U Ta30M.
CooOmaromuecs CoCy/Ibl.
['mppaBnuyeckuii mpecc.
[IposiBneHue nelcTBUsI aTMOC(HEPHOTO JABICHUS.
3aBUCHUMOCTH BBITAJKUBAIOIIEH CHIIBI OT 00BbEMA MOrPYKEHHOM YacTu Tella u
IJIOTHOCTH JKUJIKOCTH.
PaBeHCTBO BBITAIIKUBAIOIIEH CUJIbI BECY BBITECHEHHOW KUJKOCTH.
VYcnoBue miaBaHus Tell: IUIABaHUE WJIU MOTPYKEHUE TENl B 3aBUCUMOCTH OT
COOTHOIIEHHUS TUIOTHOCTEU TEJIa U KUJKOCTH.
Jlabopamopuvie pabomul u onvimol.
1. HccnepgoBaHue 3aBUCMMOCTH Beca Tesla B BOJe OT 00bEMa MOTpYy>KEHHON B
KUJKOCTh YaCTH TeJa.
2. OmnpeneneHue  BBITAIKUBAIOLIECH  CHJIBL,  JEHCTBYIOLIEH HA  TeEJoO,
IIOIPYKEHHOE B JKUIKOCTD.
3. IIpoBepka HE3aBUCUMOCTH BBITAJIKHWBAIOIIECH CUJIBL, IEMCTBYIOIIEH HA TEJIO B
KUAJKOCTH, OT MacChI TENA.
4. OnbIThl, JEMOHCTPUPYIOIIHE 3aBHCHUMOCTb  BBITAJIKMBAIOLIEH  CHUJIBI,
JEUCTBYIOLIEH HA TEJIO B KUAKOCTH, OT 00bEMA MOrpYKEHHON B KUAKOCTh
YaCTHU TEJIA U OT INIOTHOCTHU KUJIKOCTH.
5. KoHcTtpynpoBaHue apeoMeTpa WM KOHCTPYUPOBAHUE JIOJKH U ONPEIEICHUE
€€ rpy30M0AbEMHOCTH.
PaGora 1 MOIIHOCTB. JHEpPrus.

Mexanudeckast pabota. MoOITHOCTb.

[IpocTthie MexaHW3MBI: pblYar, OJOK, HAKJIOHHAs IUIOCKOCTh. IlpaBuio
paBHOBecus phiuara. [I[puMeHeHne npaBuiia paBHOBECHUSI phluara K OJIOKY. «30J10TOe
npaBuio» mMexaHuku. Kosaddumment nonesnoro nevictus (nanee — KIIJ[) mpoctbix
MexaHu3MOB. [IpocTbie MeXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass dHeprua. KuHeTudeckas W NOTEHUHMAIbHAs  DHEPIUS.
[IpeBpaiieHre OOHOTO BHJIAa MEXAHWYECKOM SHEPTUU B APYTOW. 3aKOH COXPAaHECHUS
HHEPrUU B MEXAHUKE.

Hemoncmpayuu.

1. IlpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopusie pabomel u onvimel.

1. Omnpenenenue pabOThl CHIIBI TPEHUS MPU PAaBHOMEPHOM JBIKEHUU TeJa IO

TOPU30HTAJILHON TOBEPXHOCTH.
2. HccrnenoBaHue yclIOBUM PaBHOBECHS pblyara.
3. Wsmepenue KII/] HakIOHHOM IUIOCKOCTH.

4. M3ydeHune 3aKOHa COXPAaHECHUS MEXAHUYECKON SHEPIHUH.
8 KJIACC
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TenjioBble SABJICHUS.

OCHOBHBIE  TIOJIOKEHHUSI ~ MOJICKYJISIPHO-KMHETUYECKOM TEOpUM  CTPOCHUS
BemiecTBa. Macca M pasMepbl aTOMOB U MOJIEKYJd. OMBITHI, MOATBEPHKIAOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYISIPHOKUHETUYECKON TEOPUH.



Monenun TBEPIOTO, JKUAKOTO U Tra3000pa3HOTO COCTOSIHMM  BEIIECTBA.
Kpucrammueckrne u amopdubie Tena. OObsICHEHUE CBOMCTB ra3oB, XKUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE TIOJIOKEHUM MOJEKYISIPHO-KUHETUYECKOH TEOPHHU.
CmaunBaHue U KallWUISIpHBIC siBJICHUSI. TemioBoe pacliupeHue U C:KaTue.

Temneparypa. CBsi3zb TeMmmepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBHXKCHUS
yactull. BuyTtpennsis sHeprus. CnocoObl HU3MEHEHUS BHYTPEHHEH HHEPIUM:
TerIonepeaaya U coBepileHre padboTel. Buasl Temionepenayun: TEMIONPOBOIHOCTD,
KOHBEKIINS, U3JTyYCHHE.

KommaecTBo TeminoTel. YAeiabHas TEIUIOEMKOCTh BeEIIECTBA. TeIIOOOMEH u
TEIJIOBOE paBHOBECHE. Y paBHEHHUE TEIIOBOro Oananca. [1naBieHue u oTBepeBaHue
KPUCTATMYECKUX BEIIECTB. YJIeJbHAs TeIUloTa IuiaBieHus. IlapooOpazoBaHue u
KoHneHcarus. Mcmapenue. Kumnenue. VYaenapHas TemioTa mapooOpa3oBaHMS.
3aBUCHMOCTh TEMITEPATypPhl KUTICHUSI OT aTMOC(EPHOTO JTaBICHUS.

BrnaxHocTts Bo31yXa.

OHEprust TOIUINBA. Y IeJIbHAS TEIIOTa CTOPAHUS.

[lpunuunel pabotel TemnoBeiXx aABuratenei KIIJ[ TemsoBoro jaBurartess.
TernnoBble ABUTATEIN U 3aIUTA OKPYKAIOIICH CPEIbl.

3aKOH COXpaHEHUS U MPEBPAILCHUs YHEPTUU B TETUIOBBIX MPOIIECCaX.

Jlemoncmpayuu.

HaoGmronenre 6poyHOBCKOTO JIBUKEHUS.

Hab6mronenue nuddysuu.

HaOmronenne sBiieHni cMauMBaHUs M KAWL PHBIX SIBJICHUM.

Hab0mroierre TenioBoro pacimpeHus Ted.

M3meHeHne NaBlICHWS ra3a NpU HW3MEHEHMH O0bEMa M HarpeBaHWM WIIU

OXJIAXKJICHHUU.

6. IlpaBuia u3MepeHus: TeMIepaTyphl.

7. Bupasl Tenonepenayu.

8. OxJjaxaeHue Npu COBEPILIEHUH PadOTHI.

9. HarpeBaHue npu coBepilieHUH paOOThl BHEITHUMHU CHIJIAMH.

10. CpaBHEHHE TEIIIOEMKOCTEH Pa3IMUHBIX BEIIECTB.

11. HaOmronenue KuneHus.

12. HabnrogeHue mocTossHCTBa TEMIIEPATyphl MPH TIJIABJICHUH.

13. Moenn TemIOBBIX ABUTATEIICH.

Jlabopamopuvie pabomel u onvimel.

1. OmbITHI 110 OOHAPYKEHUIO TEUCTBUS CHIJI MOJICKYJIIPHOTO TTPUTSHKCHHUS.

2. OnpITHI 1O BBIPAIMBAHUIO KPUCTAIJIOB OBAPEHHOM COJIM MJIM caxapa.

3. OnpITel MO HAOIIOACHUIO TEIJIOBOTO PACIIMPEHUs] Ta30B, JKUIKOCTEH u
TBEPABIX TEII.
OnpeneneHue AaBiIeHUs BO3lyXa B OAJLIOHE HIIPUILA.

5. ONBITHI, IEMOHCTPUPYIOIIKE 3aBUCUMOCTD JABJICHHS BO3/lyXa OT €ro 00bEma
Y HarpeBaHMUs UJIN OXJIAKICHUS.

6. IIpoBepka rumoTe3bl JIMHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA KUJIKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

LA



7. HaOmonenue w3MeHEHUsT BHYTPEHHEH OJHEpPrud Tela B  pe3yJbTaTe
TEIIONEepeaul U padOThl BHEITHUX CHJL.

8. HccienoBaHue SBIEHUS TEIUNIOOOMEHA IPU CMEIIMBAHUM XOJIOAHOW U

ropsi4eu BOJBL.

9. OmnpeneneHne KOJUYECTBA TEIIOTHI, IOTYYEHHOTO BOJIOM MPHU TEILIOOOMEHE

C HArpETBhIM METAJUIMYECKUM LIWJIMHIPOM.

10. OnpeneneHne yaeabHON TEINTOEMKOCTH BEIIECTBA.

11. MccnenoBaHue mpoiiecca CIapeHusl.

12. OnpenesieHre OTHOCUTEIIBHOW BIAXKHOCTH BO3yXa.

13. OnpenenieHue yaeabHON TEIUIOTHI IIABJICHUS JIbA.

DJIeKTPUYeCKHe U MATHUTHBIEC SIBJICHHS.

Onextpuzanms Ten. JBa poja 3IEKTPUYECKUX 3apsaaoB. B3ammopeiicTBue
3apsbKEeHHBIX Ten. 3akoH KynoHa (3aBUCMMOCTB CHIIBI B3aUMOJCHCTBUS 3apsSKEHHBIX
TE€J OT BEJIMYUHBI 3apAJI0OB U PACCTOSHUS MEXKY TE€JIaMU).

OnekTpudeckoe mnosie. Hanpspk€HHOCTH  dnekTpudeckoro mons. [IpuHnummn
CYIEPIIO3ULIUU 3IEKTPUUECKUX MMOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenmn 535eKTpUYECKHX 3apsa0B. OJIEMEHTAPHBIA JIJIEKTPUYECKANU 3apsI.
Crpoenne atoma. [IpOBOTHUKH M IUIIEKTPUKH. 3aKOH COXPAHEHUS DIIEKTPUYECKOTO
3apsna.

ONEKTpUYECKUd TOK. YCJIOBHS CYIIECTBOBAHMS DJIEKTPUYECKOIO  TOKA.
NCTOYHMKM TIOCTOSIHHOTO TOKa. JIEWCTBUS 3JIEKTPUYECKOTO TOKa (TEIIOBOE,
XUMHUUYECKOE, MArHUTHOE). DIEKTPUUECKUIN TOK B JKUJIKOCTSX U ra3ax.

Onektpuueckas  uenb. Cuina  Toka.  DJEKTPUYECKOE  HAMNpsHKEHUE.
ConpoTuBiieHHE NMPOBOJAHUKA. Y AEIBLHOE COMPOTUBIICHUE BeliecTBa. 3akoH OMa 1Jis
ydacTka nenu. IlocienosarenbHoe U napajieapHOe COSAMHEHNE TPOBOJHUKOB.

PaGota w® MoOmHOCTH »dJeKkTpudeckoro Toka. 3akoH J[xoymns—Jlenia.
DNEeKTpUYECKHUE LIENMH U MOTPEOUTENN 3NEKTPUYECKo 3Hepruu B ObITy. KopoTkoe
3aMBIKaHHE.

[TocTostHHBIE MarHUTHI. B3anMon€eiCTBUE MOCTOSHHBIX MarHUTOB. MarnuTHoe
noje. MaruuTHoOE 1noJjie 3eMJIM U €ro 3HaYeHHe ISl )KU3HU Ha 3emiie. OnbIT IDpcTena.
MarnuTHOE 1oJe 3JIEKTPUUECKOro ToKa. [I[pruMeHeHne AneKTpOMarHuTOB B TEXHUKE.
JlelicTBUE MAarHUTHOTO TMOJII HA TMPOBOJHUK C TOKOM. OJEKTPOABUTATEID
IIOCTOSIHHOTO  TOKa. lMcronp30oBaHuMe — DIEKTPOABHUraresled B TEXHUYECKHUX
YCTPOMCTBAxX M HA TPAHCIIOPTE.

Oneitel @apajned. SBiaeHue snexkTpoMarHuTHoOM uHAYyKuuu. [IpaBuno Jlenna.

DIIeKTporeHeparop. CnocoOb1 MOJTYyYEHHUS AIEKTPUYECKOM SHEPTUH.
DIIEKTPOCTAHIINN Ha BO30OHOBIIIEMBIX HCTOYHHUKAX SHEPTHUU.
Hemoncmpauuu.

DneKkTpu3aius Tel.

JIBa pona 3JIEKTPUYECKUX 3apsiA0B U B3aUMOJACHCTBUE 3aPSKEHHBIX TEN.
YCTpOUCTBO U ACHUCTBUE DIEKTPOCKOIIA.

DIIEKTPOCTATUUECKAS] HHAYKIHS.

3aKOH COXpAaHEHUS IEKTPUUECKUX 3apsI0B.

[IpoBOAHUKY U TUDIIEKTPUKH.
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9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

25.

MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO ITOJIS.

M cTOYHMKM TOCTOSIHHOTO TOKA.

JlericTBUS DIEKTPUYECKOTO TOKA.

DNEeKTPUYECKUN TOK B KUIKOCTH.

["a30BbIi1 pa3psia.

W3mepeHne CUIIbl TOKa aMIIEPMETPOM.

N3mepeHne 3IeKTpUUECKOTO HANIPSKEHUS! BOJIbTMETPOM.

Peocrar u MarasuH COpoOTHBIICHUM.

B3anmoieiicTBrE MOCTOSSHHBIX MAarHUTOB.

MopennupoBaHue HEBO3MOKHOCTH Pa3IeJIEHUs MOJIHOCOB MAarHUTA.
MopaennpoBaHue MarHUTHBIX TOJIEW MOCTOSHHBIX MAarHUTOB.
OmneIT Dpcrena.

MarauTHoe 1ose Toka. DJIEKTPOMarHur.

JlelicTBHE MarHUTHOTO MOJI HAa TPOBOJHUK C TOKOM.
DJIEKTPOIBUTATEND OCTOSHHOTO TOKA.

HccnenoBanne sBICHUS 3JIEKTPOMATHUTHOW UHAYKIUU.

OmnbiTer apanes.

3aBUCUMOCTh HANpABJIECHUS WHAYKIWOHHOIO TOKa OT YCIOBHM €ro
BO3HUKHOBEHUS.

DNEeKTpOreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopuvie pabomul u onvimel.

1.

o u kW

10.
11.
12.

13.
14.
15.

OneIThl 1O HAONIOACHHUIO JJCKTPU3ALUUA TeN HWHAYKIMEH U TpuU

CONPUKOCHOBEHUH.
HccnenoBanre JEHUCTBUSL BIEKTPUUECKOTO TMOJiI HA TMPOBOJHUKU U
JABJIEKTPUKHU.

COopka u mpoBepka paboThI IEKTPUIECKOMN IENMU TTOCTOSHHOTO TOKA.
N3Mepenue u peryampoBaHue CUIIbI TOKA.

N3MepeHnue u peryampoBaHUE HAMIPSIKEHUS.

HccnenoBanre 3aBUCHMOCTH CHJIBI TOKA, MAYLIETO 4YEPE3 pPE3UCTOpP, OT
COIIPOTHUBIICHUS PE3UCTOPA U HANIPSKEHUSI HA PE3UCTOPE.

OnbITHI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTD JIEKTPUUECKOTO COMPOTUBIICHUS
MPOBOJIHUKA OT €r0 JJIMHBI, TJIOIIaAN MOMEPEUYHOr0 CEYCHUS U MaTepuarna.
[IpoBepka mnpaBWiIa CIOXKEHUA HAINPSHKECHUA MPU  MOCIEAOBATEIBHOM
COEIMHEHUN JIBYX PE3UCTOPOB.

[IpoBepka mnpaBuia mMig CWIbl TOKA MPU MAPAIIIEIBHOM COEANMHEHUU
PE3UCTOPOB.

Omnpenenenne paboThl IEKTPUUECKOT0 TOKA, UIYIIETO YepPe3 PE3UCTOP.
OnpeneneHne MOUTHOCTH AJIEKTPUUYECKOTO TOKA, BBIACISIEMON HA PE3UCTOPE.
HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKA, WAYIIETO 4YE€pe3 JIAMIIOYKY, OT
HaIpsKEHMS Ha HEH.

Onpenenenue KII/] nHarpeBarens.

HccenenoBanre MarHUTHOTO B3aUMOJICUCTBUS IOCTOSIHHBIX MAarHUTOB.
N3yyeHne MarHuTHOTO MOJIsl MOCTOSTHHBIX MarHUTOB MIPU UX OObETUHEHUH U
pa3acieHUHN.



16. MccnenoBanue NENCTBUS MIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. ONBITHL, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbI B3AUMOJEHCTBHS KaTyIIKU
C TOKOM M MarHuTa OT CUJIbl TOKAa M HAIIPABJIEHUs TOKA B KaTYIIKE.

18. M3ydyeHue AeMCTBUSA MarHUTHOTO MOJIS HA POBOJHUK C TOKOM.

19. KoHCcTpyHpoBaHue U U3y4eHHe padOoThl AJIEKTPOABUTATEIS.

20. U3mepenne KII/1 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. OmBITBIl 10 HCCIEAOBAHWIO SIBJICHUS DJIEKTPOMAarHUTHOW HMHAYKIUU:

HCCICA0OBAHNC W3MEHCHUI 3HAUYCHMS U HaIIpaBJICHUA HHAYKIIMOHHOI'O TOKA.
9 KIIACC

Mexanuyeckue siBJIeHH.
Mexanudeckoe aBwxkeHue. MarepuanbHas Touka. (Cucrema  oTcyéra.
OTHOCHUTENIBHOCTh MEXaHWYECKOIO JIBIDKEHHMS. PaBHOMEpHOE NPSMOJIMHEWHOE
nBrkeHne. HepaBHOMEpHOE mNpsMoNMHENHOE BHKeHHE. CpelHsis U MIHOBEHHas
CKOPOCTB TeJa MPU HEPABHOMEPHOM JBUKECHHH.
VYckopenue. PaBHOyCKOpeHHOe mpsAMOiuHEiiHoe aBwxkeHue. (CBoOomHoe
nagenue. OneITel [ amies.
PaBHOMepHOE nBMXXKEHHE 1O OKpykHOCTH. Ilepmox u wyactora oOpallieHus.
JIunenHas u yrioBasi CKOpoCTH. LIeHTpoCcTpeMUTEIbHOE YCKOPEHHUE.
IlepBoiii 3akoH Hprorona. Bropont 3axkon Herorona. Tpernii 3akoH HproToHa.
[IpyHIMN CyNIepIIO3UIUHU CHJL.
Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHusi: cuia TPEHUs CKOJIbKEHHS, CUjia
TPEHUs IOKOs1, APYT'UE BUIBI TPEHUS.
Cuna TSKECTH M 3aKOH BCEMHPHOTO TATOTEHHs. Y CKOpEHHE CBOOOJHOTO
nafgeHus. Jlpwkenune maHeT BOkpyr CousHna. lIlepBas kocMuyeckas CKOPOCTb.
HesecoMocTh 1 meperpysku.
PaBHOBecue marepuanbHOM TO4Ykd. AOCOmOTHO TBEpHOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpaleHus. MOMEHT cuiibl. LIeHTp TsxecTu.
Nmnynec Ttena. M3meHeHne mmmynbca. Mmmynbsc cuibl. 3aKOH COXpaHEHUS
UMITyJbca. PeakTUBHOE ABUKEHHE.
Mexanudeckasi paboTa U MOUTHOCTb. PaboTa Cui TAXKECTH, yIPYrOCTH, TPEHUS.
Cszb sHepruu u paboTel. [loTeHuumanbHas »HEprus Tena, MOAHSATOrO HaJ
MTOBEPXHOCTHIO 3eMJM. [loTeHInanbpHas 3HEPrus CKaTou NpyxkuHbl. KnHeTnueckas
sHeprus. TeopeMa O KMHETHYECKOW JHEPTrUHM. 3aKOH COXPAHEHHS MEXaHMYECKON
DHEPI'UH.
Hemoncmpauuu.
1. HaOmioneHne MexaHMUYECKOTO JIBIKEHHUS Teja OTHOCUTENIbHO Pa3HbIX Tell
OTCYETA.

2. CpaBHeHHE NyTe€d W TPACKTOPUM JABWXKEHUS OJHOTO M TOrO e Teja
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

3. M3mepeHue CKOpOCTU U YyCKOPEHHUs NIPSMOIMHENHOTO IBUKCHMSL.
HccnenoBanne NpU3HAKOB PABHOYCKOPEHHOTO IBUKCHHUS.

5. HaOumroneHue nBUKEHUs Tella 0 OKPYKHOCTH.
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8.
9.

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

HaOnronenne MexaHUYeCKUX SIBJICHUM, MPOUCXOJAIIUX B CUCTEME OTCUETa
«Tenexka» mpu €€ paBHOMEPHOM M YCKOPEHHOM JIBUKEHUU OTHOCHUTEIBHO
KaOuHeTa (PU3MKH.

3aBUCUMOCTh YCKOPEHHUS Tejla OT MAacChl Tella U JICUCTBYIOIIEH Ha HEro
CHJIBL.

HaOnronenue paBeHcTBa CUIT PU B3aUMOJICUCTBUU TEIL.

N3MeHeHune Beca Tena Mpyu YCKOPEHHOM JIBUKEHUM.

[Tepenava uMiysibca Ipu B3aUMOICHCTBUU TEI.

[IpeobpazoBanus IHEPTUH MPU B3aUMOJICUCTBUU TEIL.

CoxpaHeHue UMITYJIbCa MPU HEYIIPYTOM B3aUMOICCTBUM.

CoxpaHeHre UMITyJIbca MpU a0COTIOTHO YIPYTrOM B3aUMOJICHCTBUH.
Halmronenne peakTHBHOTO JBH)KCHHS.

CoxpaHeHre MEXaHHMYECKON PHEPTUH MPHU CBOOOTHOM IaICHUH.
CoxpaHeHMEe MEXAHUYECKOW DHEPruU IMPU ABHKEHHUM Teja MOJ JEUCTBUEM
MPY>KUHBI.

Jlabopamopuwie pabomul u onvimaul.

1.

10.

11.

KoHcTpynpoBanune Tpakra Iyl pa3srOHa W JAJIBHEHIIETO PaBHOMEPHOIO
JBUKEHUS [IAPUKA WIH TEIEKKU.

OnpeneneHue CpeIHE CKOPOCTU CKOJBXKEHUs Opycka WM JBHXKCHUS
HIapyKa MO0 HAKJIOHHOM IIOCKOCTH.

OnpeneneHue yCKOpPEHHsI Tejla IPU PABHOYCKOPEHHOM JBH)KEHUM IIO
HAKJIOHHOM ITIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH IYTH OT BPEMEHM INPU PABHOYCKOPEHHOM
JIBMKCHUHU 0€3 HavallbHOW CKOPOCTH.

[TpoBepka rumnores3bl: €caM NpPU PaBHOYCKOPEHHOM JIBJKEHUU 0e€3
HAa4YaJIbHOW CKOPOCTH IIyTH OTHOCSTCS KaK psAJ HEYETHBIX YHCEI, TO
COOTBETCTBYIOIIUE MPOMEXYTKH BPEMEHH OJMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI  TPEHHSI CKOJIBKEHHSI OT  CHJIB
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenue kodpduireHTa TPEHUS CKOJIbKECHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenue pabOThl CHIIBI TPEHHS TIPU PABHOMEPHOM JABUKEHUH TeJa 10
TOPU30HTAJIBbHON MOBEPXHOCTH.

Omnpenenenne paboOThl CUJIBI  YINPYrocTH TNpU TOABEME TIpy3a C
UCIOJIb30BaHUEM HETOABUKHOTO U MOJBUKHOTO OJIOKOB.

N3yyeHue 3aK0Ha COXpaHEHHUsI SHEPTHH.

MexaHn4yecKkue KoJe0aHus U BOJHBI.

KonebatenbHoe nBmxenne. OCHOBHbIE XapaKTEPUCTUKHM KOJI€OaHMI: mepuos,
4acToTa, aMIUINTyJa. MaTremMaTU4eCKUl W NPYKUHHbIA MasTHHUKMU. [IpeBpamenue
SHEPIUU NP KOJIEOATETbHOM JBUKEHUH.

3aryxaromue Kosie0aHusl. BeIHYX/1€eHHBIE Kosie0aHusl. Pesonanc.
Mexanunueckue BosHbl. CBOKCTBA MeXaHUYECKUX BOJH. [IpogosibHBIE M nIOIEpeYHbIe
BOJIHBL. JIIMHA BOJIHBI U CKOPOCTH €€ PACIpOCTpaHEHMs. MeXaHMYeCKUe BOJIHBI B
TBEPAOM TeJle, CEUCMUYECKUE BOJIHBI.
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3Byk. I'poMkocTh 3Byka M BbicoTa ToHa. OTpaxkenue 3Byka. MHbpa3Byk u

yIbTPa3BYK.
Jemoncmpayuu.

1.

o v oA W

HaGmronenne kojebaHuii Tell mHOJ JEHCTBHEM CHJIBI TSDKSCTH M CHUIIBI
YIPYTOCTH.

Habnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabGnrofeHue BIHYKACHHBIX KOJICOAHHI U PE30HAHCA.

PacripocTpaHeHne MpoI0IbHBIX M MIOMIEPEYHBIX BOJIH (HA MOJICIIH ).
Hab6nroeHue 3aBUCHMOCTH BBICOTHI 3ByKa OT YacCTOTEHI.

AKYCTHYECKHI pe30HaHC.

.]Iaﬁopamopuble padomul u onvimol.

1.
2.
3.

7.

OmnpeneneHre 4acTOThI U MEpUO/Ia KoJIeOaHUN MaTEMAaTHUYECKOTO MasTHHUKA.
Omnpenenenre 4acTOThI U MEpUoIa KoJieOaHUN PYKUHHOTO MasiTHUKA.
HccnenoBanre 3aBUCUMOCTH TEpHOJa KOJICOAHUM IMOJBEIICHHOTO K HUTH
rpy3a OT IJIMHBI HUTH.

HccnenoBanue 3aBUCUMOCTHU MTEPHOJIAa KOJIECOAHUI NMPY>KMHHOTO MasiTHUKA OT
Macchl rpysa.

[IpoBepka HE3aBUCUMOCTH TE€pHOJa KoJieOaHWM Tpy3a, MOJIBEIICHHOTO K
HUTHU, OT MACCHI Ipy3a.

OneIThl,  JEMOHCTPUPYIOIIME  3aBUCHUMOCTh  Mepuoja  KojeOaHuid
MPY>KMHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTH MPYKUHBI.

N3mepenne yckopeHusi CBOOOIHOTO TaJACHMUS.

DJIEKTPOMATHUTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMAarHUTHOE  TOJIE. DJIEKTPOMarHUTHHIE BOJIHBI. CaoiicTBa
ANEKTPOMArHuTHbIX BOJH. [Ilkama »nekTpoMarHUTHBIX BOJH. Vcmnosib3oBaHue
ANIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.

DJeKTpoMarHuTHas mnpupoga cBera. CkopocTh cBeTa. BonHOBBIE CBOMCTBA

CBCTA.

Jemoncmpayuu.

1.
2.

CBoOICTBa 3JIEKTPOMArHUTHBIX BOJIH.
BoHoBEIE CBOMICTBA CBETA.

Jlabopamopuwie pabomul u onvimaol.

1.

N3yyeHnne CBOMCTB AJICKTPOMATHUTHBIX BOJIH C TOMOIIBIO MOOWJIBLHOTO
TenedoHa.

CBeToOBBIC SIBJICHHUS.

JlyueBas monenb cBera. ctounuku ceera. [IpsmonmHeniHOE pacnpocTpaHeHue
ceera. 3atmeHust Connua u Jlynel. OtpaxeHue cera. [limockoe 3epkano. 3akoH
OTpa)XE€HUS CBETA.

[Ipenomnenue cBera. 3akoH mpenomiieHHs cBera. [loaHoe BHYTpeHHee
oTpaxkeHue cseTa. VCronb30BaHue MOJHOTO BHYTPEHHETO OTPAXXEHUS B ONTHUYECKHUX
CBETOBOJAX.

JIunza. Xon nydei B muH3e. OnTuueckas cucrema ¢oroanmnapara, MUKpOCKOIa
u Teneckomna. ['na3 kak onrtuyeckas cucreMa. biim3opyKkoCTs U 1aabHO30PKOCTb.
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Pasnoxxenne OGemoro cBera B coektp. OmnbiTel  Hbtorona. Croxenue
CIIEKTpaJIbHBIX LIBETOB. /{Mcniepcus cBeTa.
Jemoncmpayuu.
[IpssmonuHeHOE pacCIPpOCTPAHEHUE CBETA.
OTtpakeHue cBeTa.
[Tonyuenne n300pakeHUi B MIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.
[Ipenomnenue ceera.
OnTryecKkuil CBETOBO/I.
Xoj ayuyer B coOMparole JIMH3e.
XoJ Iyder B paCCEeUBAIONIEH JIMH3E.
[Tonydyenune n300paxeHuit ¢ TOMOIIBIO JIMH3.
. Ilpunnun nevictBus goroanmapaTa, MUKPOCKOIIA U TEJIECKOA.
10. Mopens rnasa.
11. PaznoxkeHue 6e10ro cBeTa B CIEKTP.
12. [TomydyeHue 6enoro cBeTa MpH CI0KEHUU CBETA PA3HBIX LIBETOB.
Jlabopamopuwie pabomul u onvimaul.
1. HccrmenoBaHue 3aBHCHUMOCTH YIrja OTPaK€HUS CBETOBOTO Jiyya OT YyrIJja
TaJICHUS.
N3yueHne XxapakTepUCTUK U300paKeHUsI TIPeMETa B INIOCKOM 3epKaJie.
HccnenoBanre 3aBUCUMOCTH yTJla MPEJIOMIICHHS] CBETOBOTO JIyda OT yTJia
MaJICHUs Ha TPAHUIIE «BO3yX—CTEKIIOM.
[Tony4yenune n300pakeHU ¢ TOMOIILI0 COOUPAIOIIEH JIMH3HI.

5. Omnpenenenre (QPOKYCHOTO PACCTOSIHUSI M ONTHUYECKON CHIIBI coOMparomiei
JINH3BI.
OnBITHI TIO PA3JIOKEHUIO OEJIOT0 CBETA B CIIEKTP.
OneITHl TIO BOCIHPUSTHIO IIBETa MPEAMETOB MPU MX HAOIIOJACHUU uepes
L[BETOBbIE (DUIIBTPHI.

KBanrtoBbIe fiBJICHUS.

OneiTel Pezepdopna m mmanerapHas Mmozgenb aroma. Mopenb aroma bopa.
Hcnyckanue u normonieHre ceeta aroMoM. KBaHTel. JInHeidaTheie CIIEKTPHI.

PanuoaktuBHOCTh. Anb(a, Oera- u ramma-usinydeHus. CTpoeHHE aTOMHOIO
anpa. HykiioHHast Mmoienbs aTOMHOTO sigpa. M3oTonbl. PaanoakTuBHbIE TPEBPAILICHUS.
[lepuon noitypacmajia aTOMHBIX SIAEP.

SAnepHbie peakuuu. 3aKOHBl COXPAHEHHUS 3apsSIOBOTO W MacCOBOTO YHCEl.
OHeprus CBsi3U aTOMHBIX saep. CBs3b Macchl W SHepruu. Peakuuu cHHTE3a U
nenenusd siaep. Ucrounuku sneprun CostHIla U 3BE3 .

Snepnas osHepretuka. JleMCTBUS pPagMOAKTUBHBIX W3JIyYCHUM Ha IKHUBBIE
OpTaHU3MBI.

Jlemoncmpayuu.

CrexTpbl U3Ty4EeHUS U MTOTJIONIEHNS.
CrexTpsl pa3IM4HbIX a30B.

CnekTp BoAopoa.

HaGmronenue tpexoB B kamepe Bunbcona.
PaboTa cuéTunka HOHU3UPYIOUTUX U3ITyYCHUH.

© o NOU A WN e
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6. Perucrtparus nznmydeHusi pUPOTHBIX MHHEPAJIOB U TIPOAYKTOB.

Jlabopamopnvie pabomul u onvimol.

1. HaGmroneHue CIUTONTHBIX M JIMHEWUYATHIX CIIEKTPOB U3ITyUCHHUS.

2. HccnenoBanue TpEeKOB: H3MEPEHUE SHEPTHH YACTHUIIBI IO TOPMO3HOMY ITyTH

(mo dhoTtorpadusam).

3. M3mepenue pagnoakTuBHOTO (POHA.

IHoBTOPHUTEIHLHO-00001AOIIUI MOLYJIb.

[ToBTOpUTENHEHO-00001AIOMIMKA MOTYJIb MPEHA3HAUEH JIs1 CUCTeMaTH3alluu U
000011IeHUs] TPEIMETHOTO COJIEPKAHUSI W ONbITa JEATEILHOCTH, MPUOOPETEHHOTO
IpyU U3YYEHUU BCEro Kypca (U3UKH, a Takke s MOATOTOBKU K OCHOBHOMY
rOCyapCTBEHHOMY OJK3aMEHy MO (U3MKE I OOYy4yarolMUXCs, BBIOPABIIMX 3TOT
y4eOHBIHN TpeIMeET.

[Ipyn u3ydyeHUM TAHHOTO MOJYJISA PEATU3YIOTCS M CUCTEMAaTH3UPYIOTCS BUJIbI
NEATETLHOCTH, Ha OCHOBE KOTOPBIX OOECIEeYMBACTCS JOCTIDKEHHUE TMPEIAMETHBIX H
METAlpeIMETHBIX  IIAHUPYEMBIX  Pe3yslbTaToB  oOydeHHs,  (HopMupyeTcs
€CTECTBEHHOHAyYHAss TPAaMOTHOCTh: OCBOCHHE HAYYHBIX METOJOB WCCIICTOBAHUS
SBJICHMA TPUPOJIBI M TEXHHWKH, OBIAJICHUEC YMCHUSAMH OOBSICHATH (PU3NUECKHC
SBJICHHSI, TIPUMCHSSI TIOJyYCHHBIE 3HAHWs, pearh 3aga4d, B TOM YHUCIC
KaueCTBCHHBIC U IKCIIEPUMEHTATbHBIC.

[TpuHIIMTIHATBHO NEATETLHOCTHBIN XapaKTep JAaHHOTO pasjiefia peain3yercs 3a
CY€T TOTO, YTO OOYYAIOIINECS BBITIOIHSIOT 3aJaHusl, B KOTOPHIX UM IPEJIaraeTcs:

HAa OCHOBE TMIOJYYEHHBIX 3HAHWM pacro3HaBaTh M HAYYHO OOBICHSTH
dbu3ndecKue SBICHUS B OKPY>KAOIIEH MPUPO/IEC U TTOBCETHEBHOM KU3HU;

UCIIOJIb30BAaTh HAyYHbIE METOBI UCCIEAOBaHUS (DU3NUYECKUX SIBIICHUW, B TOM
YHCIIe JUIsl MPOBEPKU TUIIOTE3 U MOTYyUYEHUS TEOPETHUECKIX BHIBOJIOB;

OOBSCHATh HAYYHBIE OCHOBBI HAMOOJIEE BAXKHBIX JIOCTHUKEHUN COBPEMEHHBIX
TEXHOJIOTHHA, HANpUMEp, MPAKTHUYCCKOTO HCIOJIB30BAHUS PA3IMYHBIX HCTOYHUKOB
DPHEPTrUM Ha OCHOBE 3aKOHA MPEBPAIICHHS W COXPAHEHWS BCEX HM3BECTHBIX BHJIOB
DHEPTHUH.

Kaxxgast u3 TeM JaHHOTO MOAYJISI BKIIOYAET SKCIIEPUMEHTAIBHOE UCCIICIOBAHHE
obobmIaromiero xapakrepa. Moysib 3aBepiiaeTcs MpoBEICHUEM TUarHOCTUYECKON U
OIICHOYHOU pabOThI 32 KypC OCHOBHOTO 00111eT0 00pa30oBaHus.

3.IINIAHUPYEMBIE PE3VYJIbTATbBI

N3yyenue Gpu3nku Ha ypOBHE OCHOBHOTO OOIIET0 0Opa30BaHMs HAMPABICHO Ha
JOCTI)KCHUE JIMYHOCTHBIX, METANpPEAMETHBIX W TPEIAMETHBIX 00pa30BaTebHbBIX
pE3yNbTATOB.

B pesynbrare u3yueHus GU3MKA Ha yPOBHE OCHOBHOTO 0O0IIEro 0Opa3oBaHUs y
oOyuatomerocsi OyayT cOpMHpPOBaHBI CIEAYIOIIHAE JIMYHOCTHBIE pPE3yJabTaThl B
JaCTH:

e 1) IATPHMOTHYECKOTO0 BOCIIUTAHUSA:
e - TPOSIBIICHUE WHTEpeca K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCHICKOM
duznIecKoil HayKu;
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- ICHHOCTHOE OTHOIICHHE K JTOCTUKEHUSM POCCUUCKUX YIEHBIX -(DU3UKOB;

2) rpamIaHCKOro ¥ TyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS:

- TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXICHUHU OOIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM MPUMEHEHUEM JOCTHKEHUU
duzukwy;

- OCO3HaHUE BaXXHOCTH MOPAJIBHO-3TUUECKUX MPUHIUIIOB B JACATEIbHOCTU
YYEHOT0;

3) 3cTeTH4eCKOro BOCIIUTAHMS

- BOCIIPUSITHE ACTETHUYECKUX KadyecTB (U3MUECKOW HayKd: €€ TapMOHUYHOTO
OCTPOEHHUSI, CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;

4) HEHHOCTU HAYYHOI'0 MO3HAHMS:

- OCO3HAHUE IIEHHOCTU (PU3NYECKON HAYKU KaK MOITHOTO MHCTPYMEHTA MO3HAHUS
MHpa, OCHOBBI pa3BUTHS TEXHOJIOTHI, BAXKHEUIIIEH COCTABIISIIONIEH KYJIbTYPHI;

- Ppa3BUTHE HAy4YHOU JIO003HATEIBHOCTH, HWHTEpPECa K HCCIEI0BATEIbCKOM
NeATEIIbHOCTH;

5) dopmupoBaHusi KyJbTYPbI 310POBbSI M IMOIIUOHAJIBHOT0 0JIATONIOTy M

- OCO3HAaHME IIEHHOCTH O€30MacHoro o0pa3a JKU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHPE, BAXKHOCTH TMpPaBWI OE30MACHOr0 TMOBEACHUS Ha
TpPaHCIIOPTE, HAa JOpPOTax, C JJIEKTPUUYECKUM U TEIUIOBBIM OOOpYy/IOBaHHUEM B
JOMAIIHUX YCIIOBHSIX;

- chopMUpPOBaHHOCTH HaBBIKA peIIeKCHH, MPU3HAHUE CBOETO MpaBa Ha OLIUOKY U
TaKOro € MpaBa y APyroro 4ejioBeKa;

6) Tpy10BOI0 BOCTIMTAHMS:

- aKTMBHOE Yy4YacTHEe B pEHICHUH MPaKTUYECKUX 3adad (B paMKax CEMbH,
o0pa3oBaTenpHON OpraHu3allii, TOpoJia, Kpas) TEXHOJOTUYECKON U COIMAIbHOMN
HaIPaBJICHHOCTH, TPEOYIONTUX B TOM YUCIIE U (PU3NYECKUX 3HAHUM;

- UIHTEPEC K MPAKTUUYECKOMY U3YUYEHUIO TPOQEeCcCrid, CBI3aHHBIX ¢ (PUBUKOIL;

7) IKOJIOTrHYeCKOr0 BOCIIMTAHUSA:

- OpUCHTallMsl Ha TpPUMEHEHHE (PU3NUEeCKUX 3HAHUW [Ji1 peIIeHHS 3a7ad B
00JIacTH OKpY’KalIleld cpeapl, IUIAHUPOBAHUS TOCTYIIKOB U OLEHKU HX
BO3MOJKHBIX TTOCJIEACTBUN JJIs1 OKPYKAIOIIEH CPeJIbl;

- OCO3HaHUE TJI00AIbHOTO XapakTepa SKOJOTMYECKUX MpoOdJieM W TyTed Hux
pelieHus;

8) amanTanmuMm K M3MEHSIOIMIUMCH YCJIOBHSAM COLUAJIBLHOW W TNPHUPOIHOM
cpeabl:

- TOTPEOHOCTh BO B3aUMOJICHCTBUU TP BHITTOJTHEHUH UCCIICIOBAHUNA U TTPOCKTOB
(dbu3HUecKoii HalPaBIECHHOCTH, OTKPHITOCTh OMBITY M 3HAHUSAM JIPYTHUX;

- TOBBIICHUE YPOBHS CBOEW KOMIIETEHTHOCTHM 4epe3 MNPAKTUUYECKYIO
NEATEIIbHOCTD;

- TOTpeOHOCTh B ()OPMHUPOBAHUU HOBBIX 3HAHUM, B TOM yucie (HOPMYIUPOBATH
UJEH, OHATHUSA, TUTIOTE3bI O GU3HUECKUX 00BEKTaX U SABJICHUSIX;

- OCO3HaHUEe Je(UIIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00JacTH
1)7637097 8

- IJTAHUPOBAHUE CBOETO PAa3BUTHUSA B MPUOOPETEHNN HOBBIX (DU3NUECKUX 3HAHU;
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e - CTPEMJICHHE AHAJIM3UPOBATH M BBISBISATH B3aUMOCBSI3U MPUPOBI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIB30BAaHUEM (PU3NUECKUX 3HAHUN;

e - OLEHKAa CBOMX JEWCTBHA C YYETOM BIMSHHA HA OKPYXAIOIIYI0 Cpeny,
BO3MOYKHBIX IN100aTbHBIX NOCIIEACTBUM.

METANIPEJMETHBIE PE3YJIBTATBI

B pesysnbpTate ocBOeHUsI MporpamMmbl MO (PU3MKE Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBanust 'y oOywatomierocss OyayT chopMHpOBaHB MeTampeIMeTHbIe
pe3yJbTaThl, BKIIOYAIONIME MO3HABATEIbHBIC YHUBEPCAIbHBIE YYeOHbIE ACHCTBHUS,
KOMMYHHMKAaTUBHbIE  yYHHMBEpCaJbHble  yuyeOHbIE  JEHCTBUS,  PETrYJISTUBHBIC
YHHUBEpCaJbHbIE yUeOHbIE IEHCTBUS.

Ilo3HaBaTe/IbHbIE YHHBEpPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3zoBble 1ornyeckue AecTBU:

e BBIBISTH M XapaKTEPU30BaTh CYIIECTBEHHBbICE TMPU3HAKU OOBEKTOB
(s1BICHUIN);

e YCTaHABIMBATh CYIIECTBEHHBIM MpU3HAK KiacCU(PHUKAIMK, OCHOBAHMS IS
000011IeHNs U CPAaBHEHUS,

e BBISBIATH 3aKOHOMEPHOCTH M MPOTUBOPEUUS] B paccMaTpuBaeMbIX (akTax,
JIAHHBIX ¥ HAOJIIOJEHUSX, OTHOCSIIUXCS K (PU3MUECKUM SIBJICHUSIM;

e BBISBIATh NPUUYUHHO-CIICICTBEHHBIE CBSI3U MPU HU3YUYCHUH (HUINYECKUX
SBJICHUW U MPOILIECCOB, JI€JIaTh BBIBOJbI C UCIIOIb30BAaHUEM JICTYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUCHHUH, BBIIBUTaTh THUIOTE3bl O B3aUMOCBS3SIX
(bU3NYECKUX BEJINYNH;

e CaMOCTOSITEJILHO BHIOMpATh CHOCOO perieHusi yueOHOW (pU3MUecKon 3aaadu
(cpaBHEHME  HECKOJIBKMX  BapUAHTOB  peIICHUs, BBIOOp  Hambosee
MOXOJSIIIETO ¢ Y4ETOM CaMOCTOSITENIBHO BBIJICIICHHBIX KPUTEPHUEB).

ba3oBble ucciaeaoBare/bCKue 1eCTBUA:

e HCIOJIb30BATh BOMPOCHI KaK UCCIIEOBATEIbCKUI HHCTPYMEHT MMO3HAHUS;

e TMPOBOJUTH MO CAMOCTOSITEIBHO COCTABJICHHOMY IUIAHY OMBIT, HECIOKHBIN
bu3MYEeCKUl  SKCIEPUMEHT, HEOONbIIOE HCCleoBaHuE (U3UUECKOro
SIBJICHUS;

e OIICHUBATh HA MPUMEHUMOCTb U JOCTOBEPHOCTH HH(POPMAIIHNIO, TOTYICHHYIO
B XO/JI€ UCCJIEOBAHMS WJIU HKCIIEPUMEHTA;

e CaMOCTOSTEILHO (PopMyIUpPOBaTH O0OOOIIEHUS U BBIBOJBI MO pe3ysbTaTaM
MPOBENEHHOTO HAOIOAEHUS, OTbITA, HCCIIEIOBAHUS;

e TMPOTHO3UPOBATH  BO3MOXXHOE  JalibHEWIlee  pa3BUTHE  (PUIUYECKHUX
MPOIIECCOB, a TAKXKE BBIABUTAThH MPEAMNOIOKECHUS 00 X PA3BUTHU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora ¢ undopmanmeii:
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NPUMEHSATH Pa3IMIHbIE METOJbI, HHCTPYMEHTBI W 3alpOChl NMPHU IOUCKE U
orbope HWHpOpPMAIMK WIM JaHHBIX C Y4ETOM NIPEIJIOKESHHOW Y4eOHOMH
bu3ngecKoi 3a1a4u;

aHAJIM3UPOBaTh, CHUCTEMATH3MPOBATh W HHTEPIPETHPOBATH HHQPOPMAITUIO
pa3IMYHBIX BUIOB U (hOPM IIPEICTABICHHS,

CaMOCTOSITCJIbHO ~ BBIOMpATh  ONTUMAIBbHYIO  (OpMYy  TpPEICTaBICHUS
UH(POPMAIIUU U WUTFOCTPUPOBATH PEIIacMbIC 3314l HECIIOKHBIMH CXECMaMH,
JrarpaMMaMu, HHOU TpapuKor U MX KOMOMHAITUSMHU.

KoMMmyHMKAaTHBHBbIE YHHBeEpPCAJIbHbIE YUeOHbIe 1eHCTBUS:

B XoAc¢ OOCYXJCHHS yd4eOHOro MaTepuaja, Pe3yJbTaToB J1a00PaTOPHBIX
paboT M MPOCKTOB 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYXKIAaCMOW TEMbI U
BBICKA3bIBaTh HJICH, HAIICJICHHBIC Ha pelIeHHe 3aJa4d U TOAJCp)KaHHE
OJ1aroKeyIaTeILHOCTH OOIIEHHUS

COIIOCTAaBIISATH CBOM CYXACHUS C CYXKICHHSIMH JPYTUX YYACTHUKOB JHANIOTa,
OoOHapyKHUBaTh Pa3IMINE U CXOJCTBO MO3MUITHIA;

BBEIPQKATh CBOIO TOYKY 3PEHUS B YCTHBIX M TUCHMEHHBIX TEKCTaX;

MyOJUYHO TIPEACTABIIATH PE3YJIBTATHl BBIMOJHEHHOTO (PU3NYECKOTO OIBITA
(3KCTIEpUMEHTa, UCCIICIOBAHUS, TIPOEKTA);

MOHMUMATh W UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON W WHANBUIYATbLHON
paboOThI MPHU PEIIEHNH KOHKPETHON (hU3UUECKOM POOIEMBI;

MPUHUMATH IEJIM COBMECTHOM ACATEIbHOCTH, OPTaHU30BbIBATh JEHCTBUS I10
e€ JIOCTIIKEHMIO: PACTIPENCNIATh POJIH, 00CYKIaTh MPOIECCHl U PE3yJIbTaTh
COBMECTHOM pabOThI, 0000111aTh MHEHUS HECKOIBKHX JIFOJICH;

BBITIOJTHSATH CBOIO YacTh palbOThI, JOCTHTas KAa4eCTBEHHOIO pe3yJibTaTra II0
CBOEMY HAIPABJICHUIO U KOOPJAUMHUPYS CBOU JCUCTBHUS C APYTMMHU YJICHAMH
KOMAaH/IbI;

OIICHMBATh KAa4eCTBO CBOETO BKJaJa B OOIIMH MPOAYKT IO KPUTEPHSIM,
CaMOCTOATEILHO C(OPMYITMPOBAHHBIM yUYaCTHUKAMH B3aHMOICHCTBHSI.

PeryasiTuBHbIe yHUBeEpCAJIbHbIC YUeOHbIE 1eliCTBUS

Camoopranusanus:

BBISIBJISITH MPOOJIEMBI B )KU3HEHHBIX M YUEOHBIX CUTYAIUSAX, TPEOYIOITUX IS
peteHust GU3NIECKUX 3HAHUM;

OPUEHTUPOBATHCA B  PaA3IMUHBIX  MOJXOJAaX  MPUHITHS  PELICHUM
(MHAUMBUlyalbHOE, TPUHSITUE PEIICHHUS B TPYIIE, NPUHATHE PEUICHUN
IPYIIION);

CaMOCTOSATENILHO COCTABJISITh AITOPUTM PEIICHUsS (PU3NUYECKOW 3aJaud WU
MJIaHa WCCJENIOBAaHUS C YYETOM HMEIOIIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOXKHOCTE, apryMEHTUPOBATH MPE/IJIaraeMbI€ BApUAHTHI PEIICHUN;
JienaTh BRIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTpOJII), AMOIMOHAJIbHbINA HHTEJLJIEKT:

AaBaTb aICKBATHYIO OLCHKY CUTyallluH U Npcajiararb 1JjiaH e€ HN3MCHCHUA,
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OOBSICHATH ~ MPUYMHBI  JOCTIDKEHHS  (HEHOCTIDKEHHUS)  pe3ysibTaToB
NEeATEIbHOCTH, JaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHBBI B JIEATEIBHOCTh (B TOM YHUCJE B XOJ BBIIOJIHEHUS
(bu3nYECKOro HCCIe0BaHUs WIH MPOEKTa) HA OCHOBE HOBBIX OOCTOSITENBCTB,
U3MEHUBIIUXCA  CHUTyalllil, YCTaHOBJIEHHBIX  OIMMOOK,  BO3HHUKIINX
TPYIHOCTEW;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATa LEJIN U YCIOBUSIM;

CTaBUTh €051 HA MECTO APYTOro YejaoBeKa B XOJ€ CIOpa WM JUCKYCCHM Ha
HAy4YHYIO TEMY, [IOHUMaTh MOTUBbI, HAMEPEHUSI U JIOTHKY IPYIroro;
IpU3HABaTh CBOE MPaBO Ha OIMIMOKY MPH PElICHUU (PU3MUECKUX 3a/1a4 U B
YTBEPKACHUSIX HAa HAYYHbBIE TEMbI U TaKOE K€ IIPaBO JPYroro.

INPEAMETHBIE PE3YJIBTATDBI

K xoniy oOydenust B 7 Kjacce mpeJaMeTHbIC pe3ybTaThl HA 0a30BOM ypOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYYAIOIINXCS YMEHUM:

WCITOJIB30BaTh TMOHATHS: (PM3MUCCKUE M XUMHUUYECKHE SIBICHHS, HaOI0IeHNE,
DKCIIEPUMEHT, MOJIENb, THUIIOTE3a, CAMHHIBI (PU3NUECKUX BEIMYHH, aTOM,
MOJIEKyJia, arperatHple  COCTOSHHUS  BemecTBa  (TBEpIOE,  JKUIKOE,
razoo0pa3Hoe), MEXaHW4YeCKoe JIBIbKEHUE (paBHOMEpPHOE, HEPaBHOMEPHOE,
PSIMOJIMHEWHOE), TPAaCKTOpHsA, PpaBHOJCHCTBYIOMAs cuiaa, aedopmarius
(ynpyrasi, rmiacTudeckas), HEeBeCOMOCTb, COOOIIAIOITUECS COCYbI;
paznuuarh sBieHus (nuddysus, TEMIOBOE ABMXKEHHUE YaCTHUI] BEIIECTBA,
paBHOMEpPHOE  JIBH)KCHHE,  HEPaBHOMEPHOE  JIBIDKCHHME,  HMHEpLHS,
B3aMMOJICUCTBUE TEJ, PAaBHOBECHE TBEPIBIX TEN C 3aKPEIIEHHOW OChIO
BpaIleHus, Tiepeaada IaBlIeHUus TBEPABIMU TEJaMU, KUJIKOCTSIMU M Ta3aMH,
aTMOoc(pepHOE JaBJICHHE, IUUIaBaHWE TeJll, MPEBPAIICHUS MEXaHUYECKON
DHEPrUM) MO OMHCAHUI0 MX XapaKTEPHBIX CBOWCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHNUE;

pacro3HaBaTh  IMPOSBICHUE  M3YYCHHBIX  (PU3MYCCKUX  SBJIICHHHA B
OKpYXaloleM MHpe, B TOM 4YHuCiIC (U3UYECKUE SBJICHHS B TIPHPOJC:
PUMEPBI JIBIKEHUS C Pa3IMYHBIMH CKOPOCTSIMH B JKUBOH W HEKHUBON
pUpoje, IEHCTBUE CHIBI TPECHHS B TIPUPOJE M TEXHUKE, BIUSHUE
aTMOC(EPHOTO JaBJICHUS HAa XUBOW OpPraHW3M, IIaBaHWE PBIO, phIYard B
TeJIC YeJIOBEKa, MPU ATOM TEPEBOJIUTH MPAKTHUUYECKYIO 3a7ady B Y4eOHYIO,
BBIJICNISITH CYIIICCTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHA;
OMKCHIBATh M3YYCHHBIC CBOWCTBA TEN W (PU3MUECKHE SBJICHUS, UCIOJB3YS
bu3ndeckue BeIMYMHBI (Macca, 00BEM, TIIOTHOCTh BEIECTBA, BPEMS, MyTh,
CKOPOCTb, CPEIHSISI CKOPOCTh, CHJIA YIPYTOCTH, CHJIa TSDKECTH, BEC Tela,
CWJIa TpeHUs, AaBjieHUe (TBEPIOTO Tena, KUIKOCTH, Ta3a), BHITAIKUBAIOIIAS
CWJIa, MEXaHW4yeckass pabdoTa, MOIIHOCTh, IUIEYO CHJIBI, MOMEHT CHJIBI,
KOO (PUIIMEHT TMONEe3HOTO JEWCTBUS MEXaHU3MOB, KHHETHYECKas U
NOTEHIMANIbHASL ~ DHEpPrusi), TMpU ONHCAHUM MPABWIBHO  TPAKTOBATh
(bu3MYECKU CMBICT HCIOIb3YEMBIX BEJIUYHMH, UX 0003HAUYEHUS U €IUHUIIBI
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GU3MYEeCKUX BETWYWH, HAXOMUTh (OPMYJIBI, CBS3BIBAIONIME JaHHYIO
(GU3MYECKYI0 BEIWYWHY C JPYTMMH BEJIUYHHAMH, CTPOUTH TpaduKu
M3YUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH;

XapaKTEepU30BaTh CBOWCTBA Ted, (U3UYECKUE SBJICHHUS U IPOLECCHI,
UCIIOJNB3Ys TMpaBuia CIOXEHUs cuil (BIOJb OJHOW MpsAMOii), 3akoH ['yka,
3akoH Ilackans, 3akoH ApxuMena, MpaBUIIO paBHOBecUsl pblyara (0sioka),
«30JI0TO€ MPABUIIO» MEXAHUKH, 3aKOH COXpPaHEHUS MEXaHUYECKON PHEepruu,
Ipy ATOM J1aBaTh CJIOBECHYIO (DOPMYJIUPOBKY 3aKOHA M 3alKChIBATH €r0
MaTEMaTUYECKOE BhIPAKECHUE;

OOBSACHATH (PU3UYECKUE SIBJICHUS, MPOIECCHl U CBOMCTBA TEJ, B TOM YHCIIE U
B KOHTEKCTE CUTYyallil MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBISATH
MPUYUHHO-CJICICTBEHHBIC CBSI3U, CTPOUTHh OOBSICHEHUE U3 1—2 JTOTUYECKHX
maroB ¢ omnopod Ha 1-2 W3Y4YEHHBIX CBONCTBAa (DM3MYECKUX SIBJIICHUH,
(U3MYECKUX 3aKOHA WJIH 3aKOHOMEPHOCTH;

pemaTh pacu€THbIE 3a7a4d B 1—2 1eCTBUS, UCIIONB3Ys 3aKOHBI U (DOPMYJIBI,
CBsA3bIBaIOLIME (PU3MUECKUE BEJIMYHMHBI: HA OCHOBE aHAJIA3a YCJIOBUS 3a/layu
3aMKMCBIBATh KPATKOE YCJIOBHUE, MOACTABIATh (PU3NYECKHE BEIUYUHBI B
dbopMylibl W TOPOBOJUTH PACU€Thl, HAXOJUThb CIPABOYHBIE JaHHBIE,
HEOOXOoAMMBbIE Uil  peuieHusl  3aJad, OLEHUBATh  PEATMCTHYHOCTh
MOJIyYeHHOU (PU3NYECKON BETUUHNHBL;

pacro3HaBaTh MPOOJIEMbI, KOTOPHIE MOXXHO PEIIUTh TMPU  T[OMOIIU
(bU3MYECKUX METOJIOB, B OMHMCAHUH HMCCIEOBAHUS BBIJACIATH MPOBEPSIEMOE
MPEANOJIOKEHNE (TUIIOTE3Y), pa3indyaTh U UHTEPIPETUPOBATH MMOTYYECHHBIH
pe3yibTaT, HaXOAuTh OIIMOKKM B XOJE OIbITA, JENaTh BBIBOJABI IO €ro
pe3yJibTaram;

MIPOBOJIUTH OTBITHI TIO HAOMIOACHUIO (PM3UUECKUX SBICHUN W (DU3UIECKUX
CBOMCTB Tel: (opMynaupoBaTh MpPOBEpsiIEMbIE MPEANONIOKEHUS, COOUpPATh
YCTAaHOBKY M3 NPEAJIOKEHHOTO O00OpYJIOBaHUSA, 3alMChIBATH XOJ OMbITA U
bopMyIUpOBaThH BBIBOHI,

BBITIOJIHATH MPSIMbIE U3MEPEHUSI PACCTOSIHUS, BPEMEHHU, MacChl Tea, 00bEMa,
CWIbl W TEMIIEpaTypbl C HCIOJb30BAHUEM aHAJOTOBbIX M IHU(PPOBBIX
npuOOpOB, 3alUChIBaTh TOKa3aHUA MNPUOOPOB C Y4€TOM 3aJaHHOMN
a0COTIOTHOM MOTPENTHOCTH U3MEPEHUI;

MPOBOJIUTH UCCIEAOBAHUE 3aBUCUMOCTH OJIHOW (DPU3UYECKON BETUYMHBI OT
JIpYyrol ¢ HCIOJb30BAaHUEM MPSIMBIX H3MEPEHUN (3aBUCUMOCTH MyTH
PAaBHOMEPHO JBHIKYLIETOCS Tejla OT BPEMEHU JBUKEHHUSI TeJla, CHIIbl TPEHUS
CKOJIBKEHHSI OT Beca Tella, KadecTBa OOpaOOTKM TOBEPXHOCTEH TENl W
HE3aBUCHUMOCTH CHUJIBI TPEHHUSI OT IUIOMIAJAN COMPUKOCHOBEHHS TEJ, CHUJIBI
YOPYTrOCTU OT YMJIMHEHUS MNPYXKUHBI, BBITAIKUBAIOLIECH CUJIbI OT 00bEMaA
NOTPY>KEHHOM YacTH Tella U OT IJIOTHOCTHU JKUJIKOCTH, €€ He3aBUCUMOCTHU OT
IJIOTHOCTH Tesa, OT TIJIyOWHBI, HA KOTOPYIO MOTPY>KEHO TENO, YCIOBUH
IJIaBaHUsl TeN, YCJIOBUM paBHOBECHsS phluara U OJIOKOB), y4acTBOBaTb B
MJIAaHUPOBAHUM Y4EOHOTO UCCIEOBaHUS, COOMPATh YCTAHOBKY U BBIMOIHATH
U3MEpPEHUsl, Clenysl MPeAJIOKEHHOMY IUIaHy, (UKCUPOBATh pE3yIbTaThl
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MOJIYYCHHONW 3aBUCUMOCTH (PU3WYECKMX BEIWYUH B BHUJEC MPEIITOKCHHBIX
Tabnwi 1 rpaduKoB, ACJIaTh BHIBOJBI 110 PE3yJbTaTaM UCCICIOBAHMS;
MPOBOJUThL KOCBEHHBIC W3MEPEHHS] (U3MYECKUX BEIWYWH (TUIOTHOCTh
BEIIECTBA KUAKOCTU U TBEPJOTO TEJa, CHJIa TPEHUSI CKOJIbKEHUS, J1aBlICHUE
BO3/lyXa, BBITAIKHUBAIONIAsl CHJA, JCUCTBYIOIIAs Ha TMOTPYyKEHHOE B
KHUIKOCTh TE0, KOAPHUIIMESHT TIOJIE3HOTO JACUCTBUS MPOCTHIX MEXaHU3MOB),
cienysi TPEeMIOKEHHOW MHCTPYKIMU: TPU  BBINOJHEHUU U3MEPEHUI
coOUpaTh IKCIEPUMEHTAIBHYIO YCTAHOBKY U BBIYHMCIIATH 3HAUEHHE UCKOMOM
BEJTUYHUHBL;

COOJII0/IaTh TIPaBWJIa TEXHUKHU O€30MacCHOCTH TMpU padoTe ¢ JabopaTOPHBIM
000pyOBaHUEM;

yKa3bIBaTh MPUHIIMIIBI JCHCTBUS MPUOOPOB U TEXHUUECKUX YCTPOUCTB: BECHI,
TEPMOMETp, JTUHAMOMETp, COOOIAIIIUECS COCyAbl, OapoMeTrp, pblyar,
MTOIBYOKHBINA 1 HETIOIBYDKHBIN OJIOK, HAKJIIOHHAS TTIOCKOCTH;
XapaKTEePU30BaTh  MPUHIUIBI  JCUCTBUS  W3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM HAa WX ONHCAaHWSA (B TOM YHCIE:
MOAIIAITHAKK,  yCTPOMCTBO  BOJOMPOBOAA, THIPABIMYECKHN  Tpecc,
MaHOMETp, BEICOTOMED, MOPIIIHEBO HACOC, apEOMETP), UCIIONIb3Ys 3HAHUS O
CBOMCTBax (PU3MYECKHUX SIBJIEHUH M HEOOXOAUMBbIE (DPU3NYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

MPUBOAUTH IPUMEPHI (HAXOIUTh MHGOPMAIINIO O MPUMEPaAX) MPAKTUIECKOTO
UCIIOJIb30BaHUsl  (U3MYECKUX 3HAHUW B TOBCEAHEBHOM IKWU3HH  JUJIS
oOecrieueHus: 0€30MaCHOCTH MIPU OOpaIeHUH ¢ IPUOOPaAMU U TEXHUYECKUMU
YCTPONCTBAMH, COXPAHEHHS 3I0POBBSI U COOITIOACHUSI HOPM IKOJIOTHYECKOTO
MOBEJICHUA B OKPYKAOIIEH Cpee;

OCYHIECTBJISATH OTOOpP UCTOYHHMKOB wuHGpopmaruu B VHTepHeTe B
COOTBETCTBUH C 3aJJaHHBIM TOMCKOBBIM 3apOCOM, Ha OCHOBE MMEIOIINXCS
3HAHMK W TYTEM CpaBHEHUS PA3JIUYHBIX HWCTOYHHKOB  BBIICISATH
uH(pOpMAIUIO, KOTOpas SBISIETCS TPOTHBOPEYMBOM WM MOXKET OBITh
HEIOCTOBEPHOM;

WCITOJIB30BaTh TPU BBHITIOJHEHUN YYCOHBIX 3aJaHUN HAYYHO-TIOMYJIIPHYIO
auTepaTypy (PU3MYECKOTro CONep:KaHHWs, CIPaBOYHBIE MAaTEPHUANIBI, PECYPCHI
cetu UMutepHer, BiameTh NpuEéMaMU  KOHCTICKTUPOBAHHUS  TEKCTA,
npeoOpa3zoBaHus UHPOPMAITUU U3 OJHON 3HAKOBOUM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIC KpaTKWE MHUCHMEHHBIC U YCTHBIE COOOIICHUS Ha
OCHOBE 2—3 WCTOYHHMKOB HWH(pOpMAIK (PU3NUECKOTO COJACP)KAHUS, B TOM
YHUCJIe MyOJIMYHO JIeNIaTh KPATKHE COOOIIEHUS O Pe3ysibTaTax MPOCKTOB HIIN
y4eOHBIX HWCCJIEIOBAHUMA, TPU ATOM TPAMOTHO HCIIOJIH30BATh H3YyUYCHHBIN
MOHATUUHBIM ~ ammapaT Kypca (U3UKH, COMPOBOXKIATh BBICTYILJICHUE
MIPE3CHTALIUEN;

IpU BBINOJHEHUM YYEOHBIX MPOEKTOB U MCCIEIOBAHUN paclpenessTh
00s3aHHOCTH B TpPYyNIl€ B COOTBETCTBUU C IOCTABJICHHBIMHU 3a/layaMH,
CIIEIUTh 32 BBINOJHEHUEM I[UJIaHa JIeWCTBHM, aJIEKBAaTHO OILICHUBATh
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COOCTBEHHBIN BKJIazn B ACATCIBbHOCTD I'PYIIIIbI, BBICTPAaNBaThb
KOMMYHHKAaTHUBHOC BSaHMOHCﬁCTBHe, YUUTBIBAA MHCHUC OKPYKAIOIINX.

K xoHny oOydenust B 8 kiacce mpeaMeTHbIE pe3yibTaThl HA 0a30BOM ypOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUaIOIIUXCS YMEHHIA:

UCIONIb30BaTh MOHATHS: Macca W pa3Mepbl MOJEKYJ, TEIUIOBOE IBUKECHHE
aTOMOB U MOJIEKYJI, arperaTHble COCTOSIHUS BEIIECTBA, KPUCTAJUIMYECKUE U
amop(HbIe Tella, HACBIIEHHBIN U HEHACBIIIEHHBIN Map, BIAXKHOCTh BO3/yXa,
TEeMIlepaTypa, BHYTPEHHsSI DHEPrUs, TEIUIOBOW JBUTATENb, dJIE€MEHTAPHBIN
AIEKTPUUECKUI 3apsif], dIEKTPUUYECKOE TOJIe, TPOBOJHUKA U JTUIICKTPHUKH,
MOCTOSIHHBIN AJIEKTPUUECKUI TOK, MATHUTHOE TIOJIE;

paznuyaTh fABJIEHUS (TEIUIOBOE pacCUIMpEHHE M CXKaTue, Tervionepeaaya,
TEIUIOBOE PAaBHOBECHE, CMayMBaHUE, KalWULSIPHbIE SBIICHUS, HCIApEHUE,
KOHJCHCAllUs, IUIABJIEHUE, KpHUCTAJUIM3alus (OTBEpIEBAHUE), KUIICHHE,
Terutonepeaava (TerIonpPOBOHOCTh, KOHBEKIIUS, U3TYyUEHHE ), SIMCKTPU3AIIHS
TEJ, B3aUMOJICHCTBUE 3apsA0OB, JCHCTBUS AJIEKTPUUYECKOTO TOKA, KOPOTKOE
3aMbIKaHUE, B3aMMOJICHCTBHE MAarHUTOB, JEHCTBHE MAarHUTHOTO TIOJS Ha
NPOBOJHUK C TOKOM, 3JEKTPOMAarHWTHas WHAYKIHSA) MO OINHCAHUIO HX
XapaKTePHBIX CBOMCTB M HA OCHOBE OMBITOB, JEMOHCTPHUPYIOIIUX TaHHOE
(bu3HUecKoe SIBJICHHUE;

pacro3HaBaThb  IPOSBIEHUWE  M3YYEHHBIX  (PU3MUECKUX  SIBICHUA B
OKpYXXaloIlleM MHpe, B TOM 4HcIe (U3MUECKHE SBJICHUS B MPHUPOJE:
MOBEPXHOCTHOE HATSHKEHUE U KallWJUISIPHBIC SIBJICHUS B IPUPOJIE, KPUCTAILIIBI
B npupoje, usnydenue ConHua, 3amep3aHue BOJOEMOB, MOPCKUE OpH3BbI,
oOpa3oBaHME pOCBHI, TyMaHa, WHEs, CHEra, D3JEKTPUUYECKUE SBJICHHUS B
atMoc(epe, 3JIEKTPUUECTBO KUBBIX OPraHM3MOB, MAarHUTHOE IOJIe 3eMIIH,
npeid MmoiocoB, pojib MArHUTHOTO MMOJIA AJI JKM3HU Ha 3emJie, MOJIIPHOE
CHUSIHHE, TIPU ATOM MEPEBOUTH MPAKTHUECKYIO 3a/1ady B YUEOHYIO, BBIICISATh
CYILLECTBEHHbIE CBOMCTBA (IPU3HAKH) (PU3UUECKUX SIBJICHUM;

OTNKCHIBaTh M3YYCHHBIE CBOMCTBA Tel W (PU3MYECKHE SBICHUS, MCIOIB3YS
dusznyeckue BEMUYMHBI (TeMIiepaTypa, BHYTPEHHSISI DHEPIHs, KOJIUYECTBO
TEIUTOTHI, yIeTbHas TETUIOEMKOCTh BEIIECTBA, yeIbHas TEIIOTa IUIaBICHHUS,
yleabpHas TeIuioTa nmapoodpazoBaHus, yeabHas TEIUIOTa CrOPaHUs TOTLINBA,
KOA(PGUIUEHT TOJE3HOTO ACUCTBUSA TEIJIOBOW MAaIlIUHbI, OTHOCUTEJIbHAS
BJIQXKHOCTh BO3/lyXa, JJIEKTPUYECKUN 3apsl, Cuja TOKa, AJIEKTPUUYECKOE
HanpsDKEHUE, COMPOTHUBIICHHWE TMPOBOJHUKA, YIEIBbHOE COMpPOTUBIICHHE
BElIeCTBa, pad0Ta M MOUIHOCTh 3JIEKTPUYECKOTO TOKAa), MPU OMHCAHUU
OPaBWJIBHO TPAaKTOBaThb (PU3UUECKUM CMBICI HCHOJIb3YEMbIX BEJIWYHH,
00O3HAaUEHUsI W €IUHUIBI (PU3NYECKUX BEJIMYMH, HAXOAUTH (HOPMYIIBI,
CBSI3BIBAIOIIME JAHHYIO (DU3MYECKYI0 BEJIMYMHY C JPYTMMH BEJIWYMHAMH,
CTPOUTH I'papUKK U3YUEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BEITUYHH;
XapaKTepu30BaTh CBOWCTBA Ted, (U3UYECKUE SBJICHUS U TPOIECCHI,
UCIIOJIb3Ysl OCHOBHBIEC TOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON Teopuu
CTPOEHHUS BEIlEeCTBA, MPUHIUII CYMNEPIO3UIMK MoJel (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsana, 3akoH OMa sl ydacTKa IEenu, 3aKOH
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JIxoyna—JleHna, 3aKOH COXpaHEHMSI DHEPIuH, IIPU 3TOM JAaBaTh CIOBECHYIO
(GbopMyIHMPOBKY 3aKOHA U 3alIMCHIBATh €70 MATEMATHUYECKOE BBIPAKCHHUE;
OOBSCHATh (U3UYECKUE MPOLECChl U CBOMCTBA TEJI, B TOM YHCIE U B
KOHTEKCTE CHUTYyallMd IPAKTUKOOPUEHTHPOBAHHOTO XAapAaKTEpa: BBIABIITH
INPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE M3 1—2 JIOrMYECKHX
[IaroB ¢ OMOpoil Ha 1—2 WU3yYeHHBIX CBOWCTBA (UIUYECKUX SIBICHUM,
(u3NYECKUX 3aKOHOB MM 3aKOHOMEPHOCTEM;

pemarh pacu€THbIE 3aJa4l B 2—3 NEHCTBUS, UCHOJIb3Ysl 3aKOHBI U (HOPMYIIbI,
CBSI3bIBAIOIME (PU3NYECKUE BEIMYUHBL: HA OCHOBE aHAJIM3a YCJIOBUS 3aJauu
3aIMCBIBaTh KPATKOE YCIOBME, BBIABIIATh HEOCTATOK JAHHBIX JUIS PEILEHUS
3a/la4M, BBIOMpATh 3aKOHBI U (OPMYJIbl, HEOOXOIUMBIE Uil €€ pelLIeHUs,
IPOBOAUTH PACUETBl M CPaBHUBATh IOJIyYEHHOE 3HaueHue (puandeckon
BEJINYMHBI C U3BECTHBIMU JJaHHBIMY;

pacno3HaBaTh MpPOOJIEMBI, KOTOpPbIE MOKHO PEIIUTh MpPU MOMOIIU
(U3MYECKUX METOJ0B, HCIOJIb3ys OINHMCAHWE MCCIEI0BAaHUSA, BBIICIAThH
IIPOBEPSAEMOE  IPEANOJIOKEHNE, OLEHUBAaTh NPABWIBHOCTH  IOPSAIAKA
IIPOBEJCHHUSI HCCIIENOBAHUs, J€IaTh BBIBOIBI;

IPOBOJUTH OIBITHI MO HAOIIOAEHUIO (PU3UUECKUX SBJICHUA WU (PU3NUECKUX
CBOMCTB TeJ (KanWJUISIPHBIE SIBJICHMS, 3ABUCUMOCTb JaBJICHUS BO3/lyXa OT €ro
00BbEMa, TeMIepaTypbl, CKOPOCTH TMPOLIECCa OCTHIBAHUS U HarpeBaHUs MpHU
U3JIy4€HHUH OT IBETA M3JIy4arolleil (OrIoMaroIel) IOBEPXHOCTH, CKOPOCTh
WCIIAPEHUs BOJBI OT TEMIIEPATYPhI KUIAKOCTH U IUIOLIAAU €€ MOBEPXHOCTH,
NIEKTpU3anus TeIl W B3aUMOJCHUCTBUE  DJIEKTPUYECKUX  3apszoB,
B3aMMOJICHCTBUE TOCTOSIHHBIX MAarHWTOB, BU3YyAJIM3alllsl MarHUTHBIX IOJIEH
IIOCTOSTHHBIX MAarHUTOB, IEUCTBUS MAarHUTHOTO I10JI HA IIPOBOJHUK C TOKOM,
CBOMCTBA AJIEKTPOMArHuTa, CBOMCTBA IEKTPOABUTATEISI IOCTOSTHHOTO TOKA):
(dbopMyaMpoBaTh MPOBEPSEMbIE NPEANONOKEHUS, COOMpaTh YCTAHOBKY H3
MPENI0KEHHOT0 000PYI0BaHUSI, OMUCKHIBATh XOJ OMbITa U (POPMYIUPOBATH
BBIBO/IbI;

BBITIOJIHATH MPSMbIE U3MEPEHUsI TEMIEPATypbl, OTHOCUTEIIBHON BJIAXHOCTH
BO3/yXa, CHJbl TOKA, HAaNpPsKEHUS C HCMHOJb30BAHUEM aHAJOTOBBIX
npuOOpPOB M AATYUKOB (DU3MYECKUX BEIMYMH, CPABHUBATh PE3YJIbTAThHI
WU3MEPEHUI ¢ y4€TOM 3aJJaHHOM aOCOTIOTHOM MOTPEIIHOCTH;

IPOBOANUTH UCCIEIOBAHUE 3aBHUCHUMOCTH OJHOM (PU3NYECKOW BETUYHHBI OT
OpPYyroi ¢  HCHOJB30BAHMEM  MPSAMBIX  U3MEPEHHHA  (3aBHCHMOCTH
COIPOTHUBIIEHUS ITPOBOAHUKA OT €T0 JUIMHBI, IUIOLIAAN ONIEPEYHOTO CEUEHUS
Y YIAEIBHOI'O CONPOTHBIIEHUS BELIECTBA IPOBOAHUKA, CHUJIBI TOKA, UAYILIETO
yepe3 MPOBOJHMK, OT HANPsKEHUS HA NPOBOJHMKE, HCCIENOBAHUE
NOCJIEOBATENBHOTO M NApaJUIEIbHOTO  COEIMHEHUWA  IMPOBOJHHMKOB):
IUTAHUPOBATh MCCIEA0BaHNE, COOMPaTh YCTAHOBKY U BBIIOJIHITh U3MEPEHUS,
clieys NpPeJIOKEHHOMY IUIaHy, (PUKCHUpPOBATh pPE3YJIbTAaThl MOJYyYEHHOU
3aBHCUMOCTH B BUJE TAOJIMIl U IPapUKOB, €JaTh BBIBOJBI [0 pe3yibTaTaM
VICCJICIOBAHNS,
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MPOBOJIUTHL KOCBEHHBIE W3MEpeHUs (u3ndeckux BenuduH (yIaenbHas
TEIUIOEMKOCTh BELIECTBA, COMPOTUBICHNE TPOBOIHUKA, pab0Ta U MOIITHOCTD
AIIEKTPUYECKOTO TOKa): IJIAaHUPOBATH U3MEPEHHS, coOupathb
AKCIIEPUMEHTAJILHYIO0 YCTAaHOBKY, CIEAYS TPEIOKEHHON HHCTPYKIIUUA, U
BBEIYHCIIATH 3HAYCHHUE BETMYUHEI;

coOI0/1aTh TpaBHa TEXHUKK O€30MacHOCTH IpHU padoTe ¢ J1abopaTOPHBIM
000pyOBaHUEM;

XapaKTepu30BaTh  MPUHIUIBI  JEUCTBUS  W3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPON HAa UX OMHMCAHUS (B TOM YHUCIE: CUCTEMA
OTOIUUICHUS] JOMOB, TUTPOMETp, MapoBasi TypOUHA, aMIIEpMETpP, BOJILTMETP,
CUETUMK DJIEKTPUYECKOM OHEPTrUu, JJIEKTPOOCBETUTEIbHBIE MPUOOPHI,
HarpeBaTelIbHbIC AJIEKTPONPUOOPHI (mpuMepsI), ANEKTPUIECKUE
MPEIOXPAHUTEIH, DJIEKTPOMArHUT, SJEKTPOJBUTaTeNh MOCTOSHHOIO TOKA),
WCIIOJIB3YysI 3HAHUS O CBOMCTBAaX (DM3MYECKUX SBICHUNA W HEOOXOJMMBIC
buznyeckrue 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOICTBA H HU3MEPUTEIHHBIC
pUOOPHI IO CXeMaM U CXEMaTHIHBIM PUCYHKaM (KHIKOCTHBIA TEPMOMETP,
TEPMOC, TICHXPOMETpP, THTPOMETp, MABUTATEIIb BHYTPEHHErO CrOpaHUs,
AIIEKTPOCKOI, PEOCTaT), COCTABIATH CXEMbI DIEKTPHUYECKHX Ieme ¢
MOCJIEIOBATEIbHBIM U TMapajuIebHBIM COSAMHEHUEM 3JIEMEHTOB, pasinyas
yCIIOBHBbIE 0003HAYEHHUSI JIEMEHTOB JIEKTPUUECKUX LIETIEH;

MPUBOAUTH IPUMEPHI (HAXOIUTh MHGOPMAIINIO O MPUMEPaX) MPAKTUIECKOTO
UCIIOJIb30BaHUsI  (DU3MYECKUX 3HAHUW B TIOBCEJHEBHOW JKU3HU IS
oOecrieueHus: 0€30MaCHOCTH MIPU OOpaIeHUH ¢ IPUOOPAMU U TEXHUYECKUMHU
yCTpOMCTBaMH, COXPAHEHUS 3/I0POBbSl U COOJIIOJIEHUSI HOPM 3KOJIOTUYECKOTO
MOBEJICHUA B OKPYKAIOIEH Cpeie;

OCYIIECTBIATH TOUCK MHpOpMAIK GU3NIECKOTO cofiepkanusi B UHTepHeTe,
Ha OCHOBE HMCIONIUXCS 3HAHWUM W MYTEM CpPaBHEHHS JTOTIOJHUTEIHHBIX
WCTOYHHUKOB BBIJCISTh WH()OPMAITUIO, KOTOpas SIBISICTCS MPOTHBOPESUYMUBOMN
WJIH MOKET OBITh HEIOCTOBEPHOM;

WCITOJIB30BaTh TPU BBHITIOJHEHUN YYCOHBIX 3aJaHUN HAYYHO-TIOMYJIIPHYIO
auTepaTtypy (pU3Mdeckoro cojaep)kaHus, CIPaBOYHBIE MATEPHAIbI, PECYPCHI
cetu MuTtepHer, BiameTh NpuUEMaMU  KOHCIICEKTUPOBAHMS  TEKCTa,
npeoOpa3zoBaHus UHPOPMAITUU U3 OJHON 3HAKOBOUM CUCTEMBI B IPYTYIO;
co3faBaTh COOCTBEHHBIE THUCHMEHHBIC M KpPATKHE YCTHBIE COOOIICHMUS,
00o0mass wuHpOpMANUI0O W3 HECKOJBKHX HCTOYHHUKOB  (PU3UIECKOIO
CoJIep KaHusl, B TOM YHCJIE€ MTyOJUYHO MPEACTABIATh Pe3yabTaThl MPOSKTHON
WM UCCJIEOBATEILCKON NESITEIbHOCTH, TIPU 3TOM TPAMOTHO HCIOJIb30BaTh
U3YYCHHBI TOHATHMHBIN  ammapar Kypca (U3MKH, COIPOBOXKAAThH
BBICTYIUJICHUE MTPE3CHTALIUEH;

IpU  BBIMOJHEHUU Y4YEOHBIX MPOEKTOB M MCCIENOBaHUN (U3MUECKUX
MPOLIECCOB  paCTpEAeNsITh O0O0S3aHHOCTH B TPYyNIE B COOTBETCTBUHU C
MOCTABJICHHBIMUA 3aJla4aMU, CIEAUTh 3a BBIIOJIHEHHEM IJlaHa JEUCTBUMA U
KOPPEKTUPOBATh €ro, aJIeKBaTHO OLIEHWBAaTh COOCTBEHHBIM BKJIAJ B
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NEATENIbHOCTh TPYIIbI, BBICTPAMBATh KOMMYHHUKATUBHOE B3aMMOJEWUCTBHE,
IPOSIBIISSE TOTOBHOCTH pa3peniaTb KOH(PIUKTHI.

K xoHny oOydeHus B 9 kiacce mpeJAMETHbIE pe3yibTaThl HA 0a30BOM ypOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUaIOIIUXCS YMEHHIA:

UCIIOJIb30BaTh  MOHATHS: CHCTEMa OTCY€Ta, MarepuajgbHas TOYKa,
TPACKTOPHS,, OTHOCHUTEIHLHOCTh MEXaHHYECKOTO JBIDKEHUS, AedopMarius
(ympyrasi, TIacTHYecKasi), TpEHHE, IEHTPOCTPEMUTEIBHOE YCKOPEHHE,
HEBECOMOCTh M TEPEerpy3KH, LEHTP TKECTH, a0CONIOTHO TBEPAOE TEIO,
HEHTP TSHKECTU TBEPIOIO Tejla, paBHOBECHE, MEXaHUYECKHE KOJieOaHUsS U
BOJIHBI, 3BYK, HH(PA3BYK U YJIbTPA3BYK, FJIEKTPOMATHUTHBIE BOJIHBI, IIKaja
AIIEKTPOMATrHUTHBIX BOJH, CBET, OJU30PYKOCTh U JTaJbHO30PKOCTb, CIIEKTPHI
UCITyCKaHUS U TIOTJIONIeHUS, ainb(da, OeTra- U ramMMa-u3IIydeHHs, U30TOIIbI,
AJIepHas SHEPreTUKa;

paznuyaTh SBJIEHUA (PAaBHOMEPHOE W HEPABHOMEPHOE MPSMOJIMHENHOE
JIBUKEHUE, DPABHOYCKOPEHHOE MNPSAMOJUHEHHOE NBHXKEHHE, CBOOOJHOE
NaJieHUue TeJl, PAaBHOMEPHOE IBHKEHHE IO OKPYXHOCTH, B3aUMOJEHCTBUE
TeJl, PEaKTUBHOE JBH)XEHUE, KOJIeOATEeIIbHOE MABMIXKEHUE (3aTyXarolue |
BBIHY’KJICHHBIE KOJI€OaHMs), PE30HAHC, BOJHOBOE ABUKEHUE, OTPAKEHUE
3ByKa, MPSMOJMHENHOE pPACIPOCTPAHEHHE, OTPAXKEHUE M MPEIOMIICHUE
CBETa, IIOJJHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3sIo’KEHUE OeNoro cBeTa B
CHEKTP U CIIOXKEHUE CIIEKTPAIBHBIX LBETOB, IUCIIEPCUS CBETA, €CTECTBEHHAS
PaIMOAKTUBHOCTh, BO3HHUKHOBEHHE JIMHEWYATOTO CIEKTpa HW3Iy4EHHUs) IO
OMMCAaHUIO HUX  XapaKTepHbIX CBOMCTB M Ha OCHOBE  OIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBJICHUE;

pacmo3HaBaTh  MPOSBJICHUE  M3YYCHHBIX  (U3MUECKUX  SBICHUA B
OKpyXaromeM Mupe (B TOM uucie (QU3NYECKUe SBICHUS B MPUPOJE:
NPWINBBI U OTJIUBBI, JABWXKEHUE TUIaHET COJIHEYHON CUCTEMBI, PEaKTUBHOE
JIBI)KCHUE  JKUBBIX  OPraHU3MOB, BOCHPUSITHE 3BYKOB JKMBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKHUE BOJIHBI, IIyHaMH, 3XO0, LIBETA TeJl, ONTUYECKUE
SBJIIGHUSI B TPHUPOJIE, Ouojornyeckoe  JEWCTBHE  BUIUMOTO,
yIbTPaUOIECTOBOTO W  PEHTTCHOBCKOTO  W3JIYYEHUM, €eCTeCTBEHHBIN
PaAMOAKTUBHBIN (OH, KOCMHMYECKHE Jy4Yd, pPAJAUOAKTHUBHOE H3Iy4EHUE
MPUPOJIHBIX MUHEPAJIOB, IEUCTBUE PAIMOAKTUBHBIX U3TYUYEHHUN HA OPraHU3M
YelioBeKa), MpU ATOM MEPEeBOJAUTh MNPAKTUUYECKYIO 3ajadyy B Yy4eOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKN) (PU3UUECKUX SIBICHHM;
OMKCHIBATh M3YYCHHBIC CBOWCTBA TEN W (PU3MUECKHE SIBJICHUS, UCIOJIB3YS
dbuznueckue BETUYMHBI (CpelHsIi W MrHOBEHHAsT CKOPOCTh Tela IMpHU
HEPaBHOMEPHOM JBWKEHUM, YCKOPEHHUE, IEpEMEIIEHUE, MyTh, YIJOBas
CKOpPOCTb, CHWJa TPEHUs, Cuia YIPYIrOCTH, CHJIA TSDKECTH, YCKOPEHHUE
CBOOOJHOTO TAaJCHMs, BEC Tejla, HUMIYJbC Tejld, HUMIIYJIbC CHIIbI,
MexaHuveckas padoTa U MOIIHOCTh, TOTEHIMAIbHAs JHEpPrusi Tela,
MOJHITOrO HAaJl MOBEPXHOCTHIO 3€MJIM, IMOTEHIMAJIbHAs HSHEPTus CKaTou
NPY>KUHBI, KHHETUYECKas SHEPIusi, MOJHAs MEXaHUYECKas dHEPrusi, Mepuo;
U 4acToTa KoJjieOaHuM, JJIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTAa TOHA,
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CKOPOCTh CBETa, IIOKa3aTelb MPEJIOMJICHUS Cpelbl), IpU OMHCAHUU
NPaBWJIBHO TPAKTOBaTh (PU3UYECKHI CMBICI UCHOJIb3YEMbIX BEIWYHH,
00O3HAYCHUA M EAWHUILBI (PU3MYECKUX BEIWYHH, HAXOAUTh (QOPMYIIBI,
CBSI3BIBAIOIIUE JAHHYIO (DU3MUYECKYI0 BEIWYUHY C JPYTMMH BEJIUYHMHAMH,
CTPOUTH rpaUKH U3yYEHHBIX 3aBUCUMOCTEN (PU3HUECKUX BEIUYNH;
XapaKTepu30BaTh CBOMCTBa Tel, (U3HUECKUE SBJICHUS U TPOIECCHI,
UCIIOJIb3YsI 3aKOH COXpaHEHWs JHEPruu, 3aKOH BCEMHUPHOTO TSITOTEHUS,
OPUHIUI CYTIEPIIO3UIIMN CUJI, IPUHIIUIT OTHOCUTENBHOCTH ["anuies, 3aKoHbI
HproTOHA, 3aKOH COXpaHEHHS UMITYJIbCA, 3aKOHBI OTPAXKEHUS U TTPEIOMIICHUS
CBETa, 3aKOHBI COXPAHEHHUs 3apsIOBOIO U MAaCCOBOTO YHCEN MPHU SAECPHBIX
peakuusX, Mpd HTOM JilaBaThb CJIOBECHYIO (OPMYJIUPOBKY 3aKOHA U
3aMUChIBaTh €r0 MAaTEMATUYECKOE BBIPAKEHUE;

OOBACHATh (U3NYECKHE MPOLECChl U CBOMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CHUTYyallMid MPaKTUKOOPHEHTHPOBAHHOTO XapaKTepa: BBIABIATH
NPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTHh OOBICHEHHE U3 2—3 JIOTHUECKHUX
IaroB ¢ ONOpoM Ha 2—3 HU3YYEHHBIX CBOMCTBA (PU3MUYECKHUX SIBJICHUU,
(U3HYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemath pacy€THbIe 3a/laun (omuparolrecs Ha CUCTEMY U3 2—3 ypaBHEHUI),
UCTIONB3YS 3aKOHBI U (POPMYIIBI, CBSI3bIBAIONINE (DU3MUECKUE BEIWYUHBI: HA
OCHOBE aHajiM3a YCJIOBHS 3aJa4M 3alUChIBaTh KPaTKOE YCJIOBUE, BBISBISATH
HEJIOCTAIOIINE WM W30BITOYHBIE JaHHBIC, BHIOMpPATh 3aKOHBI U (OPMYIIbBI,
HEOOXOJMMbIC Ui pEIeHHUs, TMPOBOJAWTH pAcUY€Tbl U  OIICHUBATh
PEATUCTUYHOCTD MOJIYYCHHOTO 3HAYCHUS (PU3UUECKOM BEIIMUNHBI,
pacro3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXXHO PEIIUTh TMPU  T[OMOIIU
(Gu3NYECKUX METOAOB, HCIOJb3ysl OINHUCAHUE UCCIECIOBaHUs, BBIICIATD
OpOBEpsieMOE  MPEANOJOKEHHE, OLEHUBAaTh  IPABUWIBHOCTh  MOPAJKA
MIPOBEJICHUS HCCIIEA0BaHMs, IeTaTh BBIBObI, MHTEPIPETUPOBATH PE3YIbTAThI
HaOIIOICHUM U OIBITOB;

MIPOBOUTH OIBITHI IO HAOMIOACHUIO (DU3MUECKUX SBICHUN WU (PU3UIECKUX
CBOMCTB Ten (M3y4eHHE BTOpOro 3akoHa HBIOTOHA, 3aKOHAa COXpaHEHHUS
DHEpPrUM, 3aBHUCUMOCTHh TMEpHoja KoJeOaHWW MPYKWHHOTO MasTHHUKA OT
Macchl Tpy3a M KECTKOCTH TPYKMHBI M HE3aBHCUMOCTh OT aMILTUTY/IbI
MaJbIX KOJIeOaHWH, MPSIMOJIMHEMHOE PACIPOCTPAaHEHUE CBETA, PA3JIOKEHHE
0enoro cBeTa B CHEKTP, U3YUEHHE CBOMCTB U300paKeHUsI B TNIOCKOM 3€pKajie
U CBOWMCTB M300pakeHHUsS TMpeaMeTa B COOHparomiei JuH3e, HaOIoeHne
CIUTONTHBIX Y TUHEHYATHIX CIIEKTPOB U3ITYUYCHHUsI): CAMOCTOSATEIHLHO COOMpaTh
YCTaHOBKY M3 M30BITOYHOTO Ha0Opa 000PYyI0BAHNUS, ONTUCHIBATH XOJ OIBITA U
€ro pe3yJIbTaThl, POPMYIUPOBATH BHIBOJIHI;

IPOBOAUTH MPU HEOOXOJUMOCTH CEpPHUI0 MPSMBIX HU3MEPEHUH, Ompeaesnsis
CpellHee 3HaueHue u3MepseMod BenMuuHbl  ((DOKYCHOE paccTosiHue
cobuparonieil  JUH3bI), OOOCHOBBIBATH BBIOOpP crocoba  HU3MepeHuUs
(M3MepUTEILHOTO PHOOpPa);

NPOBOJUTh  MCCJIEOBAHHWE 3aBUCUMOCTEH  (QU3WYECKUX BEIMYMH C
UCIIOJIb30BAHUEM MPSMBIX U3MEPEHUN (3aBUCUMOCTD IMyTH OT BPEMEHU INPHU
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pPaBHOYCKOPEHHOM JBM)KCHMM O€3 HaudaJbHOW CKOpPOCTH, MepHoja
KoJIe0aHUI MaTeMaTHYeCKOr0 MasiTHUKA OT JJUHBI HUTH, 3aBUCUMOCTHU yTJia
OTpa)KEHHUs CBETa OT yrja MaJeHus U yria MpeJoOMJICHUS OT yriia MaJeHHUs):
IUIAHUPOBATh  WCCIIEIOBAaHHE, CaMOCTOSITENIbHO COOMpaTh  YCTaHOBKY,
¢uKCcHpOBaTh PE3yNbTaThl MOTYYCHHOW 3aBUCUMOCTH (DU3MUECKUX BEITMYMH
B BUJIe Ta0nuIl U TpadMKOB, A€NaTh BBIBOBI IO Pe3yIbTaTaM HCCICAOBAHNUS;
MPOBOJUTH KOCBEHHBIE U3MEPEHUST (PU3NUECKUX BETUYUH (CPEIHSIA CKOPOCTh
U YCKOpPEHHE Tella TMpPU PABHOYCKOPEHHOM JIBHKCHUH, YCKOpPEHHUE
CBOOOJHOTO TAaACHUS, KECTKOCTh NPYKHUHBI, KOIPPUIUEHT TpeHUs
CKOJIBKECHHS, MeXaHudeckasg paboTa M MOIIHOCTb, YacTOTa U TIEPUOJ
KOJIEOaHUI MaTeMaTUYEeCKOTO U MPYKMHHOTO MasiTHUKOB, ONTHYECKAasl CHJIa
coOuparomenl JMH3bI, pPaJuOAKTUBHBIM (POH): IUIAHUPOBATH H3MEPEHMUS,
COOMPATh FKCIIEPUMEHTAIIbHYIO YCTAHOBKY U BBIMOJIHATH U3MEPEHHUS, CIEAYS
NPEIJIOKEHHOW  MHCTPYKIIMH, BBIUMCIATH 3HAYEHHE  BEIUYMHBI U
aHAJIM3UPOBATh MOJYUYCHHBIE PE3YIbTaThl C YIETOM 3aJaHHOW MOTPEIIHOCTH
U3MEPEHUN;

coOJII01aTh MPaBUJIa TEXHUKH 0€30MaCHOCTH IMpU paboTe ¢ Jad0paTOPHBIM
000opy1I0BaHUEM;

paznuyaTh OCHOBHBIE TMPHU3HAKM HW3YYCHHBIX (PH3UYECKHX MOJETICH:
MaTepuagbHas TOUKa, aOCOJIIOTHO TBEPJOE TEJIO0, TOUCUHBI NCTOUHUK CBETA,
Jqyd, TOHKas JMH3a, TUIAHETapHas MOJENb aToMa, HYKJIOHHAs MOJEIb
aTOMHOTO s111pa;

XapaKTepu30BaTh  NPUHLUIBI  JCHCTBUS ~ M3YyYEHHBIX NPUOOPOB U
TEXHUUYECKHUX YCTPOMCTB € OMOpOMl Ha HX omnucaHuss (B TOM YHCIHE:
CHHUIOMETP, AATYUKHU MOJIOKEHHUS, PACCTOSTHUS M YCKOPEHMSI, paKkeTa, 3X0JIO0T,
OYKH, Mepuckom, ¢oToannapar, ONTHYECKHE CBETOBOJbI, CIIEKTPOCKOI,
JIO3UMETP, Kamepa BUIIbCOHA), UCTIOIB3Ys 3HAHUS O CBOMCTBaX (PU3MUECKUX
SBJICHUA U HEOOXOANMbIE (PU3NYECKHE 3aKOHOMEPHOCTH;

UCTIONIb30BAaTh CXEMbl U CXEMAaTUYHBIE PUCYHKH H3YyUYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTENBHBIX MPUOOPOB M TEXHOJIOTHUYECKUX MPOIIECCOB MPH
pelIeHnr y9eOHO-IPaKTUIECKUX 3a/1a4, ONITUYECKUE CXEMBI IS TIOCTPOSHUS
M300paKeHUI B TUIOCKOM 3€pKajie ¥ COOUparoieit JINH3E,

IPUBOJUTH MPUMEPHI (HAXOIUTh HH(OPMALIUIO O TIPUMEpax) MPaKTUYECKOro
UCIIONIb30BaHUSl  (PU3MYECKUX 3HAHUW B TOBCEAHEBHOM IKM3HU  JUIS
oOecrieueHus: 0€30MaCHOCTH TIPU OOpaIeHNH ¢ IPUOOPAMU U TEXHUYECKUMHU
yCTPOMCTBAMH, COXPAHEHUS 3I0POBbS U COOJIIOJIEHUSI HOPM 3KOJIOTHYECKOTO
MOBEACHUS B OKPYXKAKOLIEH Cpeae;

OCYILECTBISATh NOUCK MHPOpMAK GU3NYECKOT0 coaepkanusi B UHTepHere,
CaMOCTOSITENILHO ~ (OPMYIUPYsl TOUCKOBBIA  3alpoC, HAXOIUTh MYyTHU
ONpEJENeHUs] JTOCTOBEPHOCTH TMOJYYEHHONM HHOpMalMd Ha OCHOBE
UMEIOIINXCS 3HAHUM U TOTIOJTHUTEIBHBIX UCTOUYHHUKOB;

UCIIOJIb30BaTh MPU BBHIMOJHEHUM Y4YEOHBIX 3aJaHUN HAYYHO-TIOMYJISPHYIO
JUTEPATYPY (PU3UYECKOTO COJAEpHKAHUS, CIPABOUYHBIE MaTEpHAIIbI, PECYpChl
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cetu  MuHtepHer, Brnagerb nOpu€MaMHU  KOHCIIEKTUPOBAHHSA  TEKCTA,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
cO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOILEHHS Ha OCHOBE
uHbOpMAIlMU U3 HECKOJBKUX HMCTOYHUKOB (DPU3MUYECKOTO COACpIKAHMUS,
nyOJMYHO TPENCTaBIATH PE3YJIbTATHl MPOEKTHOM HIIM HMCCIEI0BATEIBCKON
JESATENBHOCTH, MIPU 3TOM T'PAMOTHO MCIIOJIb30BATh U3YUYECHHBIN MOHSITUWHBIN
anmapar u3y4aemoro pasaena (U3MKM U CONMPOBOXKIATh BBICTYIUJICHUE
npe3eHTaluen ¢ yuéToM 0COOEHHOCTE ayAUTOPUU CBEPCTHUKOB.
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4 TEMATUYECKOE IINTAHUPOBAHUE

7 KJIACC
KoJsnyecTBO 4acoB JJIeKTPOHHBbIE
Ne HanMeHoBaHMe pa3jeioB U TeM K I (uudpossbie)
n/n NMPOrpamMMbl Bcero O;Tpo‘m’m’le pﬁaRanecmle oOpa3oBaTe/ibHbIE
padoThI padoThI pecypebi
Pa3nen 1. ®u3uka u eé pojib B IO3HAHMHU OKPYKAKIIETr0 MUpa
bubmuorexa [JOK
11 Pu3mka - HayKka 0 npupoze 2 https://m.eds00.ru/7f416194
bubmuorexa [JOK
1.2 PU3HYCCKUE BETHIHMHEI 2 1 https://m.edso00.ru/7f416194
1.3 EcTtecTBeHHOHAYYHBIN METO/I TO3HAHUS 2 1 bubmmorexa [IOK
' https://m.edso0.ru/7f416194
Hroro no pazneny 6
Pa3znea 2. [lepBoHayaibHbIE CBEIEeHUS 0 CTPOEHUH BellleCTBA
bu6mmoreka [JOK
2.1 Crpoerne semectsa 1 https://m.eds00.ru/7f416194
29 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII 5 1 bubnmnoreka [JOK
' BEIIECTBA https://m.eds00.ru/7f416194
2.3 ArperaTHble COCTOSIHUS BEIIeCTBA 2 bubmiorexa HOK
' https://m.edso0.ru/7f416194
Hroro no pazgeny 5
Paznea 3. /IBu:xeHue U B3auUMo/ielicTBUE TeJl
bu6mmorexa [IOK
31 Mexanurieckoe ABIkeHHe 3 https://m.edsoo0.ru/7f416194
bubmuorexa [JOK
3.2 Muepups, macca, m10THoCTS 4 1 https://m.edso0.ru/7f416194
3.3 Cuna. Bune! cun 14 1 2 bubanorexa [IOK

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

Wroro no pazueny 21
Pa3nes 4. /laB1eHue TBEPABIX TeJl, :KUAKOCTEH U Ira30B
41 [asnenue. llepenaya naBneHust TBEpAbIMU 3 bubnunoreka [HOK
' TeJaMU, JXUJIKOCTSIMHI U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 Jlasnenue xukocTn S https://m.eds00.ru/7f416194
bubmuorexa [JOK
4.3 ATmocepHoe naBneHue 6 https://m.edso0.ru/7f416194
44 JlelicTBuE XKUJIKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubnuotexa [JOK
' B HUX T€JIO https://m.edsoo.ru/7f416194
Htoro no pazneny 21
Pa3nes 5. PaGora n MOIIHOCTD. JHeprus
bu6mmoreka [IOK
51 Pabota u momHoCTS 3 1 https://m.edso0.ru/7f416194
bu6mmoreka [IOK
5.2 Hpocreie MexaHH3MEI > . https://m.edso0.ru/7f416194
bu6nmoreka [JOK
53 Mexanieckas SHeprus 4 . https://m.eds00.ru/7416194
Hroro no pazgeny 12
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

8 KVIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (nudpossbie)
Ne i/ IpOrpaMMEI Beero KoﬁnTpo.m,HLIe HpﬁaRanecmle 0BpA30OBATEIBHBIE
padoThI padoThI pecypesI
Pa3gen 1. TensioBbIe sIBJICHUS
11 CrtpoeHue u cBOWCTBa BELIECTBA 7 bubmiorexa LIOK
' https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 Teroseie nponeccer 21 1 S https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3nen 2. DiekTpuyeckue U MATHUTHBIE SIBJIEHUS
21 DNeKTpUUYECKHE 3apsiibl. 3apsHKEHHBIE Tella 7 1 bubnuorexa [JOK
' U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuorexa [JOK
2.2 [TocTOsTHHBIN NEKTPUYECKUI TOK 20 2 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.3 MaruuThbIe AB1CHHA 6 1 15 https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
2.4 OJICKTPOMATHHTHAA HHYKIH 4 https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 14.5

30


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

9 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (nudpossbie)
Ne o/m HpOrpAMMES Beero KOﬁHTpOJILHLIe l'[pﬁaRanecmle 06pazoBaTeIbHbIE
padoThI padoThbl pecypesI
Pa3zgen 1. Mexann4ueckue siBJICHUSA
11 MexaHnueckoe IBMKEHNE U CIIOCOOBI €T0 10 1 bubmuorexa [JOK
' onucaHus https://m.edsoo.ru/7f41a4a6
. bu6mmoreka [IOK
1.2 Bsaumonetictaue Ten 20 1 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
13 3aKoneI coxpaneHm 10 3 https://m.edsoo.ru/7f41a4a6
Htoro no paznemny 40
Pa3zgen 2. Mexann4deckue K0JIe0aHUA U BOJIHBI
bu6mmoreka [IOK
2.1 Mexanuteckue koneOanus ! 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 MexaHu4eckre BOJTHBI. 3BYK 8 1 3 https://m.edsoo.ru/7f41ada6
Hroro no paszneny 15
Pa3nes 3. DiieKTpOMarHuTHoE MoJie U 3JIeKTPOMATHUTHBIE BOJIHBI
31 DNEeKTPOMarHuTHOE MOJIE U 5 5 bubnnoreka [JOK
' AIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3nen 4. CBeToBble siBJIeHMSsI
bubmuorexa [JOK
4.1 3aKOHBI PaCIPOCTPAHEHHUS CBETA 6 2 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
4.3 PazyiokeHne 6eroro cBeTa B CIEKTP 3 2 bubnmoreka [JOK

31


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

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

Wroro no pazueny 15
Pa3gen 5. KBanToBbI€e IBJIeHUSA
bu6mmoreka [IOK
51 Hcnyckanue u MorJIonieHue CBETa aTOMOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 Crpoenue atomnoro snpa 6 ! https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.3 SnepHbie peakuuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Paszjeun 6. IloBTopuTe/1bHO-0000 a0 MIMIE MOAY.Tb
6.1 [ToBTOpenue u 0000IIEHUE CONEPIKAHUS 9 2 bubnuoreka [IOK
' Kypca ¢pu3mku 3a 7-9 kimacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27
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https://m.edsoo.ru/7f41a4a6
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5.MIOYPOYHOE INTAHNPOBAHHME
7 KIIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE

Ne Hara uudposeie
Tema ypoka KoHTpoibHBI IIpakTHyecku
n/n P Bcero OHTPOI ¢ p cckme u3ydeHusi  o0pa3oBaTesIbHbIE

padoThI padoThI pecypebi

®usuka — Hayka o npupoje. SBieHus
npupoasl. uznueckue sBICHUs
MexanndecKkue, TIUIOBEIC,

2 QJICKTPHUUYCCKUC, MAIHUTHBIC, CBETOBBIC, 1
3BYKOBBIC SABJICHUA

3 @u3nYeCcKUe BEIMYHUHBI U UX H3MEPEHUE 1

VYpok-uccnenosanue "M3mepenne
TEeMIIEpPaTyphl MPU TOMOIIH
YKUJKOCTHOTO TEPMOMETpPA U JaTurKa
Temmneparypsl"”

Kak ¢usuka u apyrue ecTecTBeHHbIE
HayK{ U3Yy4aroT MPUPOTY.

5 EcrecTBeHHOHay4HBIN METO/ MO3HAHUS. 1
Onucanue PU3NUECKUX SBJICHUMN C

IIOMOIIBIO MOJENEN

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

VYpok-uccnenosanue "lIposepka
THITOTE3BI: JAJTBHOCTD MOJNETA MIAPHKA,
MYLIIEHHOTO TOPU30HTAIBHO, TEM
0oJibplIie, YeM 0OJIbIie BBICOTA IMycKa"

Crpoenue BeniecTBa. ONBITHI,
7 JTOKa3bIBAIOIINE TUCKPETHOE CTPOCHHE 1
BCIISCTBA

bu6mmorexa [IOK
https://m.edsoo.ru/ff09fe0a

bubmuorexa [JOK

8 JIBIDKCHHE HACTHIL BELICCTBA 1 https://m.edsoo.ru/ff0a013e

VYpok-uccnenoanue «OnbITHI 11O
Ha0JII0/IEHUIO TEIIOBOTO PaCIIUPEHUS
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https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

ra3oB»

10 ArperatHble COCTOSIHHS BEIIECTBA
B3anmocBsI3b MEXy CBOWCTBAMU
BEILIECTB B Pa3HBIX arperaTHbIX
COCTOSTHUSIX U MX bubmuorexa [JOK
11 _
ATOMHOMOJIEKYJIIPHBIM CTPOCHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHUIN
BOJIBI
MexaHndeckoe IBUKCHUE.
12 PaBHOMepHOE I/III[LIC aBHOMEPHOE Eubmorexa IIOK
P p p https://m.edsoo.ru/ff0a05c6
JBIYKEHUE
bubmuorexa [JOK
13 KOpOCTh. EMHHIIBI CKOPOCTH
Cxop JUAHHIT p https://m.edso0.ru/ff0a079c
14 Pacuer nmyTn 1 BpeMeHH IBUKCHHS bubmmorexa LIOK
yr p A https://m.edsoo.ru/ff0a0ae4
WNHueprius. 3akoH HHEPITUH.
15 Bsaplfh]jo eficTBUe TenpllclaK MpUYHNHA Eubmorexa IIOK
a p https://m.edso00.ru/ff0a0c10
W3MEHEHHUS CKOPOCTH JIBHXKEHUS Tell
IInotHOCTH BemecTBa. Pacuetr maccol 1 bu6mmoreka [IOK
16 .
o0beMa Teja Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Jlaboparopnast pabota «Ornpezenenne
TJIOTHOCTHU TBEPIOTO TEay
18 Pemenne 3agau mo teme "I110THOCTD bu6nmoreka [JOK
BemecTna" https://m.edsoo.ru/ff0al23c
Cuna xak XapakTepuCTHKa
19 B3aumoiercTBus Tei. Cuila ynpyrocTu.
3axoH ['yka
JlaGopatopnas pabora «3yuenue
20 3aBUCHMOCTH PACTSKCHHS
(medhopmanuu) Ipy>KUHBI OT
MIPUJIOKEHHOMN CUIIBD)
21 SIBnenune TaroreHusa. Cujia TSHKECTH
22 CBs13b MEX]ly CUJION TSKECTU U Maccoi bubnnorexa [JOK
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Tena. Bec tena. Penrenue 3agad mo teMe
"Cuna Tsoxkecta"”

https://m.edsoo.ru/ff0al778

23 Cuiia TSKeCTH Ha APYTHX IJIaHeTax. bubnmoreka [JOK
DU3NYECKUE XAPAKTEPUCTHKHU IUIAHET https://m.edsoo.ru/ff0a1502

bubmuorexa [JOK

24 Msuepenue cna. Jlusamonmerp https://m.edsoo.ru/ff0al8cc

bu6mmoreka [IOK

25 Bec rena. Hesecomocts https://m.edsoo.ru/ff0a1778

2% Ciio)eHue IByX CUJI, HalPaBJICHHBIX MO bubnnoreka [HOK
0JIHOM mpsiMoi. PaBHOACHCTBYIOIIAs CHIT https://m.edsoo.ru/ff0ala70

97 Pemenue 3anay no teme
"PaBHoneiicTByromas cr"

28 TpeHue CKOJIbKEHUSI U TPEHUE TTOKOSI. bubnuoreka [IOK
Tpenue B npUpoJIe U TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopnas pabota «3yuenue

29 3aBUCUMOCTH CHJIbI TPEHUS CKOJIbKEHUS bubnnoreka [JOK
OT CHWJIBI JIaBJICHUS U XapakTepa https://m.edsoo.ru/ff0alcc8
COTPUKACAIOIINXCS TTOBEPXHOCTEH»

30 Pemenue 3agad Ha onpeneneHue
PaBHOJECUCTBYIOLIEH CUIIBI
Pemenue 3anau no remam: «Bec Tenay,

31 «I"paduaeckoe n300pakeHUE CHUIT», BH6J,IH0TeKa LOK

P P https://m.edsoo.ru/ff0alde0
«Cunb», «PaBHOAEHCTBYIOIIAS CHII»
KonTponbHas padota no remam:
30 «MexaHnueckoe qBUKeHUe», «Macca,
IJIOTHOCTBHY, «Bec tenay, «['padudeckoe
n3o0paxeHue cuiy, «CHIIbI»

33 JaBnenue. CriocoObl yMEHbBIICHUS U bu6mmorexa [IOK
YBEJIIMYECHUSA JABICHUS https://m.edsoo.ru/ff0a20a6

34 JlaBneHue ra3a. 3aBUCUMOCTb JTaBJICHHS bubnmnoreka [JOK
raza ot 00béma, TeMIepaTypsl https://m.edsoo.ru/ff0a2376

35 [Iepenaua naBiieHUs: TBEPABIMU TEIIAMH, bu6mmoreka [IOK

JKHIKOCTSIMH U razamu. 3axoH Ilackamns

https://m.edsoo.ru/ff0a25b0
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36 JlaBneHue B )KUAKOCTH U Tase, bubmuorexa [JOK
BBI3BAHHOE JICICTBUEM CHUJIbI TSHKECTH https://m.edsoo.ru/ff0a2718
37 Pemenne 3agau mo teme «Jlapnenue B bubmuorexa [JOK
JKUIKOCTH U Tra3e. 3akoH ITackamsa» https://m.edsoo.ru/ff0a2826
bubmuorexa [JOK
38 Coobwarommecs cocyae! https://m.edsoo.ru/ff0a2970
39 IManpaBnmueckuii mpece bubmorera [IOK
P p https://m.eds00.ru/ff0a3136
40 Masnowmetpsl. [TopuiHeBOM )KUAKOCTHBIN
Hacoc
Atmocdepa 3emmu. [Ipudannbl
a1 CYLIECTBOBAHMSI BO31YILIHON 000JI0UKH bubnuoreka [IOK
3emiu. 3aBUCUMOCTh aTMOC(EPHOTO https://m.edsoo.ru/ff0a2b5a
JTABJICHUSI OT BBICOTHI HAJl YPOBHEM MOPSI
bu6mmoreka [IOK
42 Bec Boznyxa. AtMocdepHOe 1aBieHue https://m.edsoo.ru/ff0azbsa
43 N3mepenue atMochepHOro JaBICHHUS. bubnuorexa [JOK
OmnsiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTH aTMOC(HEPHOTO JAaBICHUS bubnmnoreka [JOK
44 _
OT BBICOTBI HaJl YpPOBHEM MOPs https://m.edsoo.ru/ff0a2fc4
45 Bbapomerp-anepoun. AtmochepHoe bubnuoteka [JOK
JTABJICHUE HA Pa3JIMYHbIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
16 Pemrenue 3amau mo reme "AtMmochepHoe
nasieHue"
47 norpywenmos s m 1exo. Apinicrosa Buafmiorexa LIOK
Py - AP a https://m.edsoo.ru/ff0a3276
cuiia
JIab 0 O
48 mrancmmaouei cunw, seicrayiomei Bubmiorexa LIOK
H Al Yot https://m.edsoo.ru/ff0a33fc
Ha TeJ0, TOTPYKEHHOE B JKUJIKOCTHY
JlabopaTopHas paboTa 1mo Teme Bubmorexa LIOK
49 «HMccnenoBanue 3aBUCMMOCTH Beca Tena

B BOJIE OT 00bEMa OTPYKEHHOU B

https://m.edsoo.ru/ff0a3514
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KHUIAKOCTHh 4aCTH TCIa»

50 [InaBanue Ten Eubmorexa LIOK
https://m.edsoo.ru/ff0a3a96
JlabGopaTopHas paboTta
51 "KoHcTpynpoBaHue apeomerpa win 1
KOHCTPYHPOBAHUE JIOJKHU U
onpeeraeHue e€ rpy30mno bEMHOCTH"
Pemenue 3anau no remam: «llnaBanue
52 CYJIOB. Bo3;}llxonnaBaHHe» «/laBnenue Bubmorexa ITOK
S https://m.edsoo.ru/ff0a3654
TBEPABIX TEJ, KUIAKOCTEH U Ta30B)»
bu6mmoreka [IOK
53 Mexameckas padota https://m.edsoo.ru/ff0a3f82
bubmuorexa [JOK
>4 MolgoCTs. ERMHHIE! MOMHOCTH https://m.edsoo.ru/ff0a3f82
VYpok-uccnenosanue "Pacuér
55 MOILIHOCTH, Pa3BUBAEMOI1 pU NOIBEME 1
o jectauie"
56 [Ipocteie MexaHu3MBI. Phryar.
PaBHOBecue cuil Ha ppryare
KonTponbHas pabota mo teme
57 «/laBreHue TBEpBIX TEN, KUIKOCTEH U
ra3oB» / Beepoccuiickas npoBepouHas
paborta
Pesepubiit ypok. Pabora ¢ Tekcramu mo
58 Teme «/laBrnenue TBEPABIX Te, bu6mmoreka [IOK
XKUAKocTel U ra3oBy» / Beepoccuiickas https://m.edsoo.ru/ff0a4ffe
MpoBepoyHas pabora
Pbruaru B TexHuke, OBITY U IPUPO/IE.
59 JlaboparopHast pabota <<}£/Iccninlf)B§HHe 0.5 buGmorexa LIOK
. https://m.edsoo.ru/ff0a478e
YCIIOBUI paBHOBECHS pbIYaray
60 Pemenue 3agad mo reme «Y ciioBus bubmuorexa [JOK
paBHOBECHSI pblUara https://m.edsoo.ru/ff0a48a6
61 KoaddutmenT monesnoro neicTpust 0.5
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Mexanmu3ma. Jlaboparopuas pabota
«3mepenue KII/ nakinonHoi
TIJIOCKOCTHY

62

63

Pemrenne 3agay mo teme "Padora,
motHocTh, KITI"

Mexanundeckas sHeprusi. Kunetnyeckas
Y IOTEHI[MAIbHAS YHEPTUsl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4c48

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

64

65

3aKOH COXpaHEHHUs MEXaHUYECKON
SHEPTUU

YPOK-3KCIIEPUMEHT 110 TEME
"DKCcnepuMEHTaIbHOE OIpeIeICHHE
W3MEHEHMS KHHETUYECKON U
IIOTEHIMAJIbHON SHEPTUH IIPU
CKaTBhIBAaHUH TeJIa 110 HAKIIOHHOH
mockocty"

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

66

KonrtpomnbHas padora o teme «Pabora
U MOIIHOCTb. DHEPT U

67

68

Pesepublit ypok. Pabora ¢ Tekcramu mo
TeMe "MexaHn4ecKkoe ABHkeHue"

PesepBHblit ypok. Pabora ¢ TekcTamu 1o
teMe "Pabota. MoutHocTh. DHeprus"”

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a4ee6

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

12
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8 KVIACC

KoJsmyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoxka
n/n yp Bcero KoﬁﬂTpO‘HBHHe HpﬁaKaneckne u3yyeHusi oOpasoBaTesibHbIE
padoThI padoThI pecypesI
OcHOBHBIE TIOJIO’KEHUST MOJIEKYJISIPHO-
1 KUHETUYECKON TEOPUU U UX OI?BITgBIe 1 Eubmorexa LIOK
p https://m.edsoo.ru/ff0a5256
MOJITBEPKICHUS
2 Macca u pa3Mep aTOMOB M MOJICKYJT 1
Mopaenu TBEPAOTO, KUAKOTO U bu6mmoreka [IOK
3 . 1 .
ra3000pa3HOro COCTOSIHUH BEIIeCTBA https://m.edsoo.ru/ff0a540e
OO®bsicHeHHE CBOICTB TBEPOIO,
4 YKUJKOTO U Ta3000pa3HOr0 COCTOSTHUM 1
BEILIECTBA HA OCHOBE MOJIOKEHHI
MOJICKYJISIPHO-KUHETHUECKON TEOPHH
5 Kpucrannuueckue 1 amopgHbie Tena 1 bubmiorexa LIOK
P p https://m.edsoo.ru/ff0a5800
5 CmaunBaHue U KallWJUISIPHOCTb. 1 bubnmnorexa [JOK
IToBEpXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe paclIMpeHne U CxKaTUe 1 bubmnorexa LIOK
p p https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TeMIEpaTyphl CO
8 CKOPOCTBIO TEIJIOBOTO JIBHXKEHHS 1
YaCTHII
9 Buyrpennss sueprus. CriocoObt 1 bubmuoreka [IOK
U3MEHEHUS BHYTPEHHEW DHEPruu https://m.edsoo.ru/ff0a5c60
bubmuorexa [JOK
10 Buppt Tenuonepenain 1 https://m.edsoo.ru/ff0a6412
VYpok-koHpepenus "[IpakTuueckoe
11 HCTIIOJIL30BAHUE TETJIOBBIX CBOMCTB 1 1 bu6mmoreka [IOK

BCIICCTB 1 MAaTCPUAJIOB B LCIIAX
sHEeprocoepexeHus"

https://m.edsoo.ru/ff0a65c0
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12 KonuaecTBo TemnoTel. Y nenbHas bubmuorexa [JOK
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 YpaBHeHuUe TeII0BOro 6agaHca. bubnmoreka [JOK
TennooOMeH H TEmI0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaboparopHnas pabota "Hccienoanue
SBJICHUS TEINIOOOMEHA MPU bubnmoreka [JOK
14 o . :
CMEIIMBAaHUH XOJOAHOU U ropsyei https://m.edsoo.ru/ff0a6a98
BOJLI"
Pacuyer konnuecTBa TEIIOTHI,
15 HE00XO0UMOTr0 JIsl HArpeBaHUs TeNla U
BBIJICTISIEMOTO UM IIPU OXJIAXKICHUU
JlaboparopHas pabota "Onpenenenue bubnnoreka [JOK
16 o " .
YAEIBHOM TEIUIOEMKOCTH BEILIECTBA https://m.edsoo.ru/ff0a6bb0
17 OHeprus ToIIMBa. Y ieibHasi TEII0Ta bubnnorexa [HOK
CrOpaHHus https.//m.edsoo.ru/ff0a7b5a
ILnaBnenue u oTBEpICBaHUE
18 KPUCTAJUIMYECKUX "P;J:J'I VY nenbHas bubmnorexa LIOK
p ghde https://m.edsoo.ru/ff0a71d2
TEIUI0TA MJIaBJICHUS
19 JlaGopaTtopHast pabota "Onpeznenenue bubnmnorexa [JOK
yeJIbHOW TEIJIOTHI IUIaBJIeHHMS Jibja" https://m.edsoo.ru/ff0a72fe
20 [Tapoo6pazoBaHue 1 KOHACHCAIHSL. bubnnorexka [JOK
Hcnapenne https://m.edsoo.ru/ff0a740c
Kunenue. Y aenbHas temiora
napooOpa3oBaHUs U KOHJCHCAIUH. bubnuoreka [IOK
21 _
3aBUCUMOCTh TEMIIEPATyphl KUIIEHUS OT https://m.edsoo.ru/ff0a786¢c
aTMoc(hepHOTro JaBICHHUS
Brnaxnocts Bo3ayxa. Jlaboparopnas
22 abora "On eﬂeﬂngHe OTHIO)CHTEJIBHOP'I Bubmiorexa HOK
p P " https://m.edsoo.ru/ff0a7628
BJIQXKHOCTH BO3/1yXa
23 Pemenue 3agau Ha onpeneneHne
BJIQYKHOCTH BO3/yXa
24 [IpuHIMIBI PaOOTHI TETLIOBBIX

nsurateneit. [lapoBas TypOuHa.
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JlBurarens BHYTPEHHETO CTOPAHMS

KII/I TerutoBoro nBurarens. TerioBbie

bu6mmoreka [IOK

25 BUTATCIIM U 3aIATA OKPYXKAIOIICH
A . Py B https://m.edsoo.ru/ff0a7c7c
cpenbl
2 3aK0oH COXpaHEHUs U IPEeBPAILICHUS
SHEPTHH B TEIUIOBBIX MpOIleccax
IToaroroBka K KOHTPOJILHON padbOTE 1O
27 Telvf[e "TennoBeie SIBJIieHI/ISI I/IEMGHGHI/IG bubmoreka LJOK
. " https://m.edsoo.ru/ff0a83f2
arperaTHbIX COCTOSIHUH BEIIECTBa
KonTpomabsHas padora 1mo Teme
28 "TGHJII:)OBBIG ﬂBJrI)eHI/ISI H3menenue Bubmzorexa LIOK
. " https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSIHUH BEIIeCTBA
29 DnekTpuzanus Tei. JIBa pona
AJICKTPUYCCKUX 3aPsI0B
VYpok-uccienopanue "DiaeKTpusanus
30 TEJ UHAYKIUEH U TIPU
COIIPUKOCHOBEHUU"
31 B3anmopencTere 3apsyKeHHBIX TEIL. bubnnorexka [JOK
3akon Kynona https://m.edsoo.ru/ff0a87e4
DnekTpuyeckoe mnoje. HampsokeHHOCTD
32 SJICKT queCKoro mois. 11 I/lI)H W1 bubmorexa [JOK
P - L PHHI N https://m.edsoo.ru/ff0a8a0a
CYTEPIIO3UITUH JJICKTPUUECKHUX MOJIeH
33 Hocurenu anekTpuueckux 3apsiioB.
OneMeHTapHbIi 3apsa. CTpoeHue atoma
34 [TpOBOAHMKY M TUAIIEKTPUKU. 3aKOH bubnuoreka [IOK
COXPAHEHUSI JIEKTPUUYECKOTO 3apsia https://m.edsoo.ru/ff0a8ef6
35 Pewrenne 3a1a4 Ha IpUMEHEHUE CBOMCTB bubnnorexka [HOK
SIIEKTPAYECKUX 3aPSII0B https://m.edsoo.ru/ff0a90cc
DIEKTPUUYSCKHUI TOK, YCIIOBHS €T0
36 c eC’Pi“BOBaHI/ISI I/ICT(})]‘-IHI/IKI/I bubmorexa LJOK
yim ' https://m.edsoo.ru/ff0a95a4
AJIEKTPUIECKOTO TOKA
37 JleicTBHS 2IEKTPUUECKOT0 TOKA bubmiorexa HOK

https://m.edsoo.ru/ff0a96b2
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VYpoxk-uccnenosanue "Jleiicteue

38 3JICKTPUYECKOTO TOJIsI HA MPOBOAHUKHU U 1
JURJIEKTPUKH"
39 DNIEKTPUUYECKHUM TOK B METAJLJIaX, bubnnoreka [HOK
JKUJIKOCTSIX U ra3ax https://m.edsoo.ru/ff0a9838
40 DneKTpuueckas Lenb U e€ COCTaBHbIE
4acTH
Cuna Toka. JlaboparopHnas pabota
41 "U3mepenue u erl)" J'II/Ip OB&EI/IC CHJIBI 0.5 bubmorexa LIOK
" P perymp ' https://m.edsoo.ru/ff0a8bd6
TOKa
DNEeKTpUUECKOe HaMpsKEHHE.
Boastmerp. JIabopaTtopnas pabora bubnnoreka [JOK
42 " 0.5 _
H3mepenue u peryampoBaHue https://m.edsoo.ru/ff0a9e14
HanpspKeHus"
ConpoTuBieHue MPOBOAHUKA. Y I€IbHOE bubnuoreka [IOK
43 _
COINIPOTHUBJICHHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlaboparopHas paboTa "3aBUCUMOCTh
AIEKTPUIECKOTO COMPOTUBICHUS bubnmnoreka [JOK
44 1 .
MIPOBOJHUKA OT €T0 JUIMHBI, IUIOLIAIN https://m.edsoo.ru/ff0aa738
MOTEPEYHOro CeUeHus: U Matepuana”
3aBHCUMOCTH CHJIBI TOKA OT
45 HanpspkeHus. 3akoH Oma s ydyacTka bubmorexa LIOK
p ' YA https://m.edsoo.ru/ff0aad4a
enu
JlaGopaTtopHast pabora "HccnenoBanue
3aBUCUMOCTH CHJIBI TOKA, UIYILETO bubnuoteka [JOK
46 1 _
qepe3 pPe3UCTop, OT CONPOTUBIICHUS https://m.edsoo.ru/ff0aa04e
pe3ucTopa U HAMpsHKEHHsI Ha pe3ucTope”
47 [TocnenoBarensHOE U MapaieIbHOE
COCJIMHEHUS TIPOBOIHUKOB
JlaGopatopHas pabota "IIpoBepka
48 MIpaBuJIa CJIOKEHUSI HAIIPSDKEHUN TTpU 1 bubnuorexa [IOK

MOCJIEIOBATEIbHOM COEIMHEHUH JIBYX
pe3uctopon"

https://m.edsoo.ru/ff0aaa58
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JlaGopatopHas pabota "IIpoBepka

IpaBuJja JJis CUJIbl TOKA IIPU bubnmoreka [JOK
49 _
MapajuieIbHOM COEAUHEHUH https://m.edsoo.ru/ff0aadle
pe3uctopon"
Pemenue 3amay Ha IpUMEHEHUE 3aKOHA
50 Oma jyuist aanqurcE) COCTMHCHUS bubmoreka LJOK
UL p a https://m.edsoo.ru/ffO0aaf8a
MIPOBOJTHUKOB
51 PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO bubmuorexa [JOK
toka. 3akoH Jlxxoyins-Jlenua https://m.edsoo.ru/ff0ab124
JIaOopaTtopHast padora "Omupeneienue
52 a60TpLI 1/111340 IfOCTI/I aneKTpHItIIecxoro bubimorexa [IOK
p " B P https://m.edsoo.ru/ff0ab3e0
TOKa
DIIEKTPUYECKHUE €U U TOTPEOUTEIN
53 3JIEKT queCKoﬁ 3HHe MU B 6FE)>IT bubinorexa LIOK
P P Y- https://m.edsoo.ru/ff0ab660
KopoTtkoe 3ambikanne
54 ITocTosIHHBIE MATHUTEI, UX
B3aHMOJICUCTBUE
55 VYpok-uccnenosanue "M3ydenue noneu bubnmnoreka [JOK
HOCTOSIHHBIX MAarHuToB" https://m.edsoo.ru/ff0ac3d0
MaruutHoe nosie. MarauTHoe noJie
56 3eMIIM U ero 3Ha4YeHue JUId KA3HU Ha bubanorexa LIOK
A https://m.edsoo.ru/ff0acOba
3emite
[ToaroroBka Kk KOHTPOJIBHOM paboTe Mo
TeMe "DIIEKTPUUECKUE 3aPSIbL.
57 3a ﬂ)iceHHHszeJIa U UX P Bubimorexa [IOK
P . . https://m.edsoo.ru/ff0abd2c
B3aumoaercTaus. I1oCcTOAHHBIN
ANEKTPUUECKUI TOK"
KonTpomnpHas pabota mo Teme
"DexTpUUeCcKUe 3apsaabl. 3apsLKEHHEIE
58 p pv 21 p bu6mmorexa [IOK
Tena U UX B3aUMOJEHCTBHS. .
N . " https://m.edsoo.ru/ff0abea8
[TocTOSTHHBIN MEKTpUIECKUi TOK" /
Bceepoccuiickas npoBepouHasi paboTa
59 Peseprubrii ypok. Pabora ¢ Tekctamu mo bubnuoreka [JOK
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teMme "[10CTOSHHBIN 2IEKTpUUECKUN
ToK" / Beepoccuiickas mpoBepoyHast
paborta

https://m.edsoo.ru/ff0acdc6

60

OmneiT OpcTena. MaruuTtHoe nose
JIEKTPUUECKOro Toka MarHuTHoe mnose
KaTYILIKU C TOKOM

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acld2

61

62

[IpuMeHenue 31eKTPOMarHuToB B
texHuke. JJaboparopnas padora
"N3yuenue neiCTBUS MATHUTHOTO TOJISI
Ha MPOBOJIHUK C TOKOM"

DNEeKTPOABUTATEh TOCTOSIHHOTO TOKA.
Hcnonb3oBanue aneKkTpoaBUraTesieid B
TEXHUUYECKUX YCTPONUCTBAX U Ha
tpancnopre. Jlaboparopnas pabora
"KoHcTpynpoBaHue u usydeHue padboTsl
aJeKTpoBuraress'

0.5

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac86¢c

63

Omnbiter @apazes. 3akoH
AIEKTPOMArHUTHOM MHAYKIUH. [IpaBuio
Jlenma

64

Onextporeneparop. CriocoOsl
MIOJTYYEHUS DIIEKTPHUECKON DHEPTUH.
DJEeKTPOCTAaHIIMU Ha BO30OOHOBIIIEMBIX
HCTOYHUKAX SHEPTHU

65

[ToaroroBka Kk KOHTPOJIBHOU paboTe MO
TeMe "DJIEKTPUYECKUE U MAarHUTHBIE
SBJICHUST"

66

KonTponbhas pabota no teme
"DNIeKTpUUECKHEe U MAaTHUTHbIE
sBIEHUS"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0acb14

67

68

Peseprubrii ypok. Pabora ¢ Tekctamu mo
TeMme "TemnoBrle BIeHUT"

PesepBHrlit ypok. Pabora ¢ Tekctamu 1o
teme "MarauTHble SBICHUS"

bubnmnoreka [JOK
https://m.edsoo.ru/ff0accbe

44



https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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9 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka
n/n yp Bcero KO;Tpom’m’le HpﬁaKanecRue u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI pecypesi

1 MexaHuueckoe JTBUKEHHE. 1
MarepuaibHas TOYKa

9 Cucrema orcuera. OTHOCUTEILHOCTD 1 bubmuorexa [IOK
MEXaHUYECKOTO JIBUKECHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE nIpsiMOJIMHEWHOE 1 bubmmorexa [JOK
NBIDKEHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE NpsIMOITMHENHOE

4 nBrokeHue. CpeHsisi U MTHOBEHHas 1
CKOPOCTh

5 [IpsimonuHEtHOE PaBHOYCKOPEHHOE 1 Bbu6mmotreka [JOK
JBHKEHUE. Y CKOPEHUE https://m.edsoo.ru/ff0ad8d4
CKopoCTh TIPSMOJIMHEHHOTO

6 PaBHOYCKOPEHHOTO JBIKeHUs. [ 'paduk 1
CKOPOCTH
Jlaboparopnast pabota "Onpenenenue

7 YCKOpEHHUS TeJla IIPU PABHOYCKOPEHHOM 1 1 E’[I;ISSJ?/I//I;T:é(::)(])_[rOu/If(an dbis
JBVKEHUY 110 HAKJIOHHOW IIIIOCKOCTH" — :

8 CBoOoauoe nagenne teia. OmbITH 1
lanunes
PaBHOMEpHOE BHKEHUE TIO

9 okpyxHoctH. [lepron u yactora 1 bubmuorexa [IOK
oOparmienusi. JInneitHas u yriuoBast https://m.edsoo.ru/ff0ael76
CKOPOCTH

10 [{eHTpOoCTpEMUTENIBHOE YCKOPEHHE 1

11 [IepBe1it 3akoH HeroToHa. Bektop cuibl 1 bubmorexa IIOK

https://m.edsoo.ru/ff0ae612
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12 Bropoii 3akoH HeroToHA. bubnuoreka [JOK
PaBHOelicTBYIOIIAS cHUJa https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akon Herotona. Cynepnosunus bubmmoreka [JOK
cuil https://m.edsoo.ru/ff0ae982
14 Pemenue 3a1a4 Ha NPUMEHEHUE 3AKOHOB bubnmnoreka HOK
Herotona https://m.edsoo.ru/ff0aeb6c
bub6nmmoreka [IOK
15 Cua ynpyrocru. 3axon I'yka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3anau no teme «Cuna
YIIPYTOCTH
17 Jlaboparopnas pabota «Onpenenenue bubmmoreka [JOK
KECTKOCTH IIPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnunoreka LIOK
18 Cra Tpenus https://m.edsoo.ru/ff0af738
19 P C N bubmuoreka [IOK
CILICHHE 33141 110 TEME (M TPeHUA https://m.edsoo.ru/ff0afa26
20 Jlaboparopuas pabota "Onpenencaue bubnnorexa [JOK
KO3 pUIIMEHTa TPEHUS CKOJIBKEHUS" https://m.edsoo.ru/ff0af8be
o I}’IemeHHe 3éﬂaq 10 TEME 3aKé)HL1 Bubmmorexa [IOK
I’IOTOIfa' 113 YIpyroctH. Luia https://m.edsoo.ru/ff0afb8e
TpEeHHS
’ Cuna T}I)KGC;I/I Y 3aKOH BCCI\éI/IpHOFO Bubmorexa IIOK
TATOTCHMA. ¥ CKOPCHHE CBODOZHOTO https://m.edsoo.ru/ff0af044
MaJCHUS
Ypok-koHpepenmus "JIBrmkeHue Ten
23 BOKPYT TPaBUTAIIMIOHHOTO IIEHTpa
(Conneunas cucrema). ['amakTuxu"
24 Pemenne 3amay mo teme "Cuiia TSDKECTH bu6nunorexa LIOK
Y 3aKOH BCEMUPHOTO TATOTEHHUS" https://m.edsoo.ru/ff0af5f8
o5 IIepBas kocMHUYeCKask CKOPOCTb. bu6muoreka [IOK
HeBecoMocTh 1 neperpy3ku https://m.edsoo.ru/ff0af33c
2 PaBHOBeCHE MaTepHATBHONW TOYKH. bubnmnoreka [JOK

AoGcomotHOo TBEpAOE Teno. PaBHOBecue

https://m.edsoo.ru/ffOafe36
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TBEPIOTO TENA € 3aKPEIVIEHHON OChIO
BpaieHusi. MoMeHT cuibl. LleHTp
TSKECTH

PaBHOBecue MaTepraIbHOW TOYKHU.
AGcomoTHO TBEpIOE Tenio. PaBHOBecue

27 TBEPAOIO TeJIa C 3aKPEIUIEHHON OChIO
BpaieHusi. MoMeHT cuibl. LleHTp
TSOKECTH
28 Pemenue 3agad mo reme "MOMEHT CHJIBI. bubmuorexa [JOK
LenTp TsxecTn" https://m.edsoo.ru/ff0b02b4
I1 i pab
by | Moaromss cxompomick pen Bumorea 110K
N e ' https://m.eds00.ru/f0b0408
BsaumoneiictBue ten
K 0
o | Koumemaas peer o e Bumorea 110K
N a " ’ https://m.edsoo.ru/ff0b06ec
BsaumoneiictBue ten
14 c rena. U cc . 3aKo
31 col\;[(HZJ:II;H;ﬂHHMH 1\J/[III?CIZBYHPUH)I()e I/IK ’ Bubmiorexa LIOK
P yapea. STpyr https://m.edsoo.ru/ffob07fa
HEYMPYroe B3auMOJICHCTBHE
30 Pemenue 3anau mo Teme "3axkoH bu6nmorexa LIOK
COXpaHEHHS UMITYJIbCA" https://m.edsoo.ru/ff0b096¢c
33 VYpoxk-koHpepenuus "PeakTuBHOE
JBUKEHHE B IPUPOJIE U TEXHUKE"
bubmmoteka IIOK
34 Mexanuueckasi paboTa U MOIITHOCTb https://m.edsoo.ru/ffob0as4
35 PaboTa cuibl TsKeCTH, CUIIbl YIPYTOCTH bu6muoreka [JOK
W CUJIbI TPEHHUS https://m.edsoo.ru/ff0b0db8
JlabopaTtopHas pabora «OnpeneneHue
36 paboThI CHITBI TPEHUS TIPU PAaBHOMEPHOM
JBKEHUHU TeJla M0 TOPU30HTATBEHON
MTOBEPXHOCTH»
37 CBsi3b DHEPTUH U PAOOTHI.

[ToTenumanpHas sHEpPrUst
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Kunernueckas sueprus. Teopema o

bu6nmoreka [IOK

38 KHHETUYECKON SHEPrUu https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHsI SHEPTUU B MEXAaHUKE
JlaboparopHas padorta «/3yuenue bubmmoreka [JOK
40 .
3aKOHA COXPaHEHUS DHEPTrUm» https://m.edsoo.ru/ffOb12fe
41 KonebarenpbHoe ABMIKEHHUE U €TO bubmuorexa [JOK
XapaKTEPUCTUKHU https://m.edsoo.ru/ff0b1858
42 3aryxatomue kojiebaHus. BeiHyK1eHHbIE bubnmnoreka HOK
KoJjiebanus. Pe3onanc https://m.edsoo.ru/ff0b20f0
43 MareMaTtuyeckuil 1 NpyKUHHBINA
MasITHUKH
VYpok-uccaenoBanue «3aBUCUMOCTh
44 r[ep nozaa K0§e6aHI/H71 OT JKECTKOCTH Bubmiorexa LIOK
PHOA https://m.eds00.ru/ff0b197a
MIPYKUHBI U MacChl Tpy3a»
45 [IpeBpaiienue 3Hepruu npu
MEXaHUYECKUX KOJIeOaHHSIX
JlaboparopHnast pabora «Ornpezaenenue
46 ‘-IaCTOI?H)I Hpne IfO a Kone6a§1§1 bubmnorexa [IOK
PHOZ https://m.edsoo.ru/ffOblaec
MPYXKUHHOTO MasiTHUKa»
JlaGopatopHnas padora «IIpoBepka
HE3aBHUCHMOCTH TIepro/ia KoJaeOaHui bubnmnorexa LIOK
47 .
rpys3a, HOABELUIEHHOI0 K HUTHU, OT MAaCChI https://m.edsoo.ru/ffOb197a
rpy3a»
Mexanunueckue BoaHbl. CBOMCTBA
48 MeXaHu4ecKuX BoJH. [IpogosbHbIE bubmmorexa LHOK
- PO https://m.edsoo.ru/ff0b21fe
MTOTICPEYHBIE BOJTHBI
Ypok-koHpepeHus "MexaHndeckue
49 BOJIHBI B TBEPIOM Teie. CeiicMudeckue
BOJIHBI"
50 3Byk. PacnipoctpaHenue u oTpaxeHue
3ByKa
51 Ypok-uccnenosanue "HabmrogeHue
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3aBUCUMOCTH BBICOTHI 3BYKa OT 4acTOTHI"

I'poMKOCTB 3ByKa U BBICOTA TOHA.

52 >
AKYCTHYECKHI pe30HaHC
Ypok-koHpepeHuus "YabpTpa3ByK u bubmmoreka [JOK
53 n .
MH(PA3BYK B IPUPOJAE U TEXHHUKE https://m.edsoo.ru/ff0b23ca
[ToaroroBka K KOHTPOJIBHOU paboTEe MO
54 Telvf[e "3aKOHBI COX gHeHI/Iﬂ b buGmuorexa LIOK
P ' " https://m.edsoo.ru/ff0b25f0
MexaHuueckre KoyieOaHus ¥ BOJTHBI
KonTponbHas pabota mo Teme "3aKoHbI
55 coxpaHeHHus. MexaHn4ecKre KojaeOaHus
Y BOJIHBI"
DIeKTpOMarHuTHOE IOJIe. bubmmoreka [JOK
56 .
DNeKTPOMarHUTHHIE BOJIHbI https://m.edsoo.ru/ff0b2abe
S7 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH
VYpoxk-konpepennus "Llkana
59 3JE€KTPOMArHUTHBIX BOJIH. bubmmoreka [JOK
Hcnonbs3oBanue 27€KTPOMarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJIs1 COTOBOM CBsI3H"
VYpok-uccnenosanue "M3ydeHue cCBONCTB
59 3J'Ip€KT OMarII{[HTHLIX BOJ'IHy: TTOMOIIIBIO Bubmorexa LIOK
p " m https://m.edsoo.ru/ff0b2c6¢
MOOMIJIBHOTO Tesie(hoHa
Pemenue 3aa4 Ha onpeseneHue
60 9aCTOTHI U JUTMHBI 3JICKTPOMAarHUTHOU
BOJIHBI
DNeKTpOMarHuTHas MPHUPOJIa CBETA.
61 Cko OI():TI) cBeTa Bongosmg CBOWCTBa buGmorexa LIOK
p ) https://m.edsoo.ru/ff0b31d0
CBeTa
Uctounnku cBeta. [IpsmMonuHeitHoe
62 acpocTpaHEeHUe CBIe)Ta 3aTMeHus Bubmorexa LOK
Pactipoctp ’ https://m.edsoo.ru/ff0b3658
ComHua u JIyHbl
3aKoH OTpakK€HHUs CBETa. 3epKaia.
P p but6mmoreka [IOK
63 Pemenne 3a1ay Ha IpUMEHEHHE 3aKOHA

OTpa’XCHUA CBECTA

https://m.edsoo.ru/ffOb38c4
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IIpenomiienue cBeta. 3aKkoH

bu6nmoreka [IOK

4

6 MIPEJIOMJICHUS CBETA https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTpaKEHUE CBETA.

65 Hcnonbs3oBanue mogHOro BHYTPEHHETO BH6J_IHOTeKa LOK

https://m.edsoo.ru/ffOb3c5c
OTpPa)KEHHUS B ONITHYECKUX CBETOBOAAX
JlabGopaTopHas padora "VccienoBanue

66 3aBUCUMOCTH yTJia MPETOMIICHHS
CBETOBOTO JTy4a OT yTIJIa [MaJICHUs Ha
rpanuie "Bo3ayx-crexno""

Ypok-koHpepeHmus "Vicnons3oBaHue
67 MIOJIHOTO BHYTPEHHETO OTPAXKEHUS:
CBETOBO/IBI, ONTHKOBOJIOKOHHAS CBS3b"
bubnunoreka LIOK
68 Jlunuzel. O
HH3BL LIITHHACCKAA CHIA JIHHSBL https://m.edsoo.ru/ffOb3f2c
. bubnuoreka [IOK
I1

69 OCTPOCHHUE U300paKCHHI B TMH3AX https://m.edsoo.ru/fOb44da
Jlaboparopuas pabota "Onpenencaue

70 (hOKYCHOTO PacCTOSIHUS U ONTHYECKOM EH6J_IHOTeKa LOK
O S p— https://m.edsoo.ru/ff0b4206

71 Ypok-koupepeniusa "OnTuyeckue bubnuoreka [{OK
JTUH30BBIEC TPHOOPHI" https://m.edsoo.ru/ff0cOa7e

bu6nmnorexa LIOK

72 I'ma3 kak ontudeckas cu .

CCKast CHCTEMA. 3pEHHC https://m.edsoo.ru/ff0b4684

73 Ypok-kouhepenius "JlepexTr 3peHusl.

Kaxk coxpanuts 3penue"”
Pasnoxxenue 6emoro ceera B CIIEKTp.

74 OnriTel Herotona. Crnoxxenue Eggsj?ﬁr%T:é{;)(])lrcj/I:fOCOf 1
CHEKTPAJbHBIX I[BETOB. Jlucmepcus cBeTa — '
JlaGopatopnas pabdora "OnbIThI O

75 Pa3IOKEHHUIO OEJIOTO CBETA B CIIEKTP H bubnuoteka [JOK
BOCIIPHUATHUIO L[BETA IIPEIMETOB IIPU UX https://m.edsoo.ru/ffOcOe2a
Ha0JII0/IEHUU Yepe3 1[BETOBbIE PUIBTPHI"

76 Ypoxk-npaktukyMm "BosiHOBBIE CBOMCTBA
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CBeTa: nucrepcus, uHTepepeHIus u
mudpakius"
OmnbiTel Pe3epdopaa u uranerapHas

bubnunoreka LIOK

" MOJEJIb aTOMa https://m.edsoo.ru/ff0c12a8

78 [Tocrynatel bopa. Monens atoma bopa

79 Hcnyckanue u MOIIONIEHUE CBETa bubnuoreka [JOK
atromMoM. KBaHTbl. JIuHeuaTbie CIEKTPBI https://m.edsoo.ru/ff0c144c

80 Ypok-npaktukyMm "HabGmroneHue bubnmnoreka HOK
CIIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550

81 PannoakTuBHOCTH M €€ BUIBI Bubmiorexa LIOK

https://m.edsoo.ru/ff0c1672

82 Crpoenue atomHoro siapa. Hykinonnas bubmmoreka [JOK
MOJIEIIb https://m.edsoo.ru/ffOc18ac

83 PagnoaxtuBHbIe npeBparieHus. M30Tors E;I[?s?ﬁr(r)]?:é{;grouﬁmc 1a14

84 Pemenwne 3agau mo teme: bubnunoreka LIOK
"PanuoakTuBHBIE MpeBpalieHus" https://m.edsoo.ru/ffOclb4a

85 [Tepwon monypacmaga
Ypok-koH(pepenuus "PagnoakTuBHbIE

86 I/I3IjIyIIeHI/1:1b Bpnp;pozle, MI([aI[I/IuHHe, BH@?HOTeKa HOK
TeximKe" https://m.edsoo.ru/ff0c2126
SnepHble peaky. 3aKOHbI COXPAHEHUS bubmmnorexka HOK

87 3apsiA0OBOTO U MACCOBOTO YUCET https://m.edsoo.ru/ff0c1c58

88 DHeprusi CBA3u aTOMHBIX siep. CBs3b bubnnorexa [JOK
MAaCChl U SJHEPTUU https://m.edsoo.ru/ff0cld7a

89 Pemrenue 3ampau no reme "SnepHeie
peakuun"

90 Peakuuu cunTe3a u neneHusd saep. but6mmorekxa [IOK
Ucrounnku sHeprun CoJiHLA U 3BE3N https://m.edsoo.ru/ff0c1e88
Ypok-koudepennus "AnepHas

91 sHepreTuka. J{elcTBus paanoakTUBHBIX

W3JTy4YeHUH Ha )KUBbIE OpraHU3Mbl"
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[ToaroroBka K KOHTPOJILHOU paboTe MO
Teme "DJIEKTPOMArHUTHOE TOJIE.

bubnunoreka LIOK

92 DneKTpoMarHuTHeIe BoJHBI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
SIBIICHUSA"
KontposbHas paboTa mo teme
93 "DJIeKTPOMarHuTHOE MOJIE.
DneKTpoMarHuTHhIC BOJHBI. KBaHTOBBIE
SIBJICHUSA"
[ToBTOpenue, 0000IICHNE.
94 JIa6o ETO HBIE a6H;TLI 10 KypC Bubmzorexa HOK
" PaTOPHBIC p " ypey https://m.edsoo.ru/ff0c245a
BzaumoneiicTBue Ten
IToBTOpenue, o0o6mIcHNE. Pemenue
95 aC‘IeTII){LIX u Ka‘leCI”IFIBeHHBIX 3a/1a4 I10 Bubmorexa LOK
p o " . https://m.edsoo.ru/ff0c2572
teme "TernoBbie MpoLECCHI
IToBTOpenue, 00o6mIcHNE. Pemenue
p H bubnuorexa [IOK
96 pacyYCeTHBIX M KaYECTBEHHBIX 3aa4 110 .
o on https://m.edsoo.ru/ff0c2a22
teme "KIIJ] TemioBbIX ABUraTelie
[ToBTOpenue, o6ob6mcHNe. Pemenue
97 acquF;IHx u KaqecHTlBeHme 3a/1a4 1o bubmiorexa LJOK
p o Jf https://m.edsoo.ru/ff0c2b30
teMe "KIIJI anekTpoycTaHOBOK
[ToBTOpenue, 0OoOIICHNE.
98 Jla6o ETO HBIC a6H;TI)1 10 Kypc bubmiorexa LJOK
" paTop P " ypey https://m.edsoo.ru/ff0c2c52
CBeTOBBIC SIBICHHS
IToBTOpenue, o006mmeHne. Pabora ¢
99 TGKCTaI:/II/I 0 TEME 'I'gaKOHH COXpaHEHUs Bubmorexa LIOK
" P https://m.edsoo.ru/ff0c2d6a
B MEXaHUKE
100 IToBTropenue, o6o0mmenue. Pabora ¢ bub6muoreka [IOK
TexcTaMmu 1o Teme "Kojrebanus 1 BOJIHBI" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, o600meHne. Pabora ¢ but6mmoreka [IOK
TeKkcTaMu 110 TeMme "CBeTOBBIC ABICHUS" https://m.edsoo.ru/ff0c3044
[ToBTOpenue, o600meHne. Pabora ¢
102 TekcTaMu 110 Teme "KBaHToBas u

snepHast pusuka"
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IPOBEPSIEMBIE IIPEJMETHBIE PE3YJIbTATbBI OCBOEHUSI
OCHOBHOM OBPA30OBATEJIbHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

7 KIIACC

Koxa
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMbI OCHOBHOT0 00111eT0 00pa30BaHUs

11

HCIIOJIb30BATh U3YYCHHBIC ITOHATUS

1.2

13

14

pa3jinyaTh ABJICHUSA 110 OMMMCAHUIO UX XaPAKTCPHBIX CBOICTB 1 Ha OCHOBE
OIIBITOB, ACMOHCTPUPYIOIIUX JaHHOC (bHSPI“ICCKOC SIBJICHUC

pacrno3HaBaTh MPOSIBJICHHE M3YYCHHBIX (U3UYECKUX SIBJICHUM B
OKpYXKarollleM MHUpe, B TOM yuciie GU3NYECKUe SIBICHUS B MPUPOJE, IPU
TOM ME€PEBOJUTH IMPAKTUYECKYIO 3a7adyy B Yy4eOHYIO, BBIICISTH
CYIIIECTBEHHBIE CBOICTBA (MIpU3HAKK) GUZNYECKUX SIBICHUIN

OMKCHIBATh U3YYCHHBIE CBOMCTBA TeN U (PU3UUYECKUE SBIICHUS, UCTIONb3YS
(¢u3MYeCKue BEJIMYMHBI, TPH ONUCAHWU TMPABWIBHO TPAKTOBAThH
(bu3MYeCKU CMBICIT HCIOJIb3YeMbIX BEJIMYMH, HMX OO0O3HAueHUs U
CAVHUIBI (PU3UUYECKUX BEIWYUH, HAXOIUTh (HOPMYJIbI, CBSI3BIBAIOIINE
JaHHYI0 (PU3UYECKYI0 BEIWYMHY C JAPYTUMHU BEJIMYMHAMHU, CTPOUTH
rpadvK U3yICHHBIX 3aBUCUMOCTEH (DU3HUYSCKUX BEITUIHH

1.5

XapaKTepU30BaTh CBOMCTBA Tel, (U3UYECKUE SIBICHUS M IIPOIIECCHI,
WCIIOJNIb3ysl M3YYEHHBIE 3aKOHBI, IIPU OTOM JaBaTh CIOBECHYIO
(GhOpMyYITHUPOBKY 3aKOHA U 3aMMCHIBATh €70 MATEMATHYECKOE BBIPAKEHUE

1.6

1.7

OOBSACHATh (PU3MYECKHE SBICHHS, MPOLECCHl U CBOWMCTBA Tel, B TOM
qyycie W B KOHTEKCTE CHUTyalMil IMPaKTUKO-OPUEHTHUPOBAHHOIO
XapakTepa: BBIABIATH NPUYUHHO-CJIEICTBEHHBIE CBS3H, CTPOUTHh
oOBbsicHeHue u3 1 — 2 JIOTM4ecKux 11aroB ¢ onopoil Ha 1 — 2 U3y4eHHBIX
CBOMicTBa  (U3MYECKUX  SIBICHUH,  (U3MUYECKUX  3aKOHA  WIH
3aKOHOMEPHOCTH

pemars pacuéTHble 3aJaud B 1 — 2 OEWCTBHSI, HUCHONB3Yys 3aKOHBI U
(bopMyIbl, CBs3BIBAIONIME (PU3MUECKUE BEIMYMHBI: Ha OCHOBE aHaIu3a
yCIOBUS ~ 3aJa4d  3alUChIBaTh  KPAaTKOE  YCIIOBUE, IIOJCTaBIIATH
¢buznyeckue BeNUYUHBI B (HOPMYJIBI U MPOBOJAUTH PACUEThl, HAXOAUTH
CIpaBOYHBIC JaHHBIE, HEOOXOAMMBIEC I PELICHMs 3a/ad, OLIEHUBATh
PEATMCTUYHOCTh MOJYyYeHHON (PU3UYECKON BETMUMHBI

1.8

1.9

pacrio3HaBaTh MpOOJEMBbI, KOTOpPBIE MOXHO PpEHIUTh NpPU TOMOIIH
¢bu3nyecKux  METOJI0OB, B  ONHUCAHUU  HCCJIENOBAaHUS  BBIICIATH
IIPOBEPSIEMOE IIPEATIOIOKEHHE (runoresy), pa3ianyarhb "
MHTEPIPETUPOBATh MOITYYEHHBIN pe3ysbTaT, HAXOJUTh OIIMOKU B XOJ€
OIbITA, JIENATh BBIBOJIBI 110 €T0 pe3ysIbTaTaM

MPOBOANWTH OMBITBI TIO HAOMIOAEHUIO (PU3UYECKUX SBICHUM WM
(bU3UIECKUX CBOWCTB Te: dbopmyaupoBaTh MIPOBEPSIEMbIC
NPENNONIOKEHHSI,  COOMpaTh  YCTAHOBKY W3  MPEAJIOKEHHOTO
000pyI0BaHUS, 3AIMCHIBATH XOJ OIBITa U (POPMYITHPOBATH BHIBOIBI

1.10

BBITIOJHATh TIPSAMBIE H3MEPEHHS C HCHOJIb30BAHHEM AaHAJIOTOBBIX |
UpPOBBIX MPHOOPOB, 3aNMUCHIBATH IOKa3aHUs MPUOOPOB C Y4ETOM
3aJIaHHON a0COJIFOTHOW MOTPEITHOCTH U3MEPEHUI
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1.11

NPOBOJUTH HCCIIEOBAaHUE 3aBUCUMOCTH OAHON (hU3MUYECKON BEIMUYMHBI
OT JApYrol C HUCHOJIb30BAHUEM MPSMBIX H3MEPEHUN, Yy4acTBOBATh B
IUIAHUPOBAaHUM y4eOHOTO MCCIENOBaHMSA, COOHMpaTh YCTAHOBKY H
BBIMIOJHATh U3MEPEHUS, Cleays MpPeUIOKEHHOMY IUIaHy, (UKCUPOBAThH
pe3ysbTaThl MOJIYYCHHOH 3aBUCUMOCTH (PM3MUYECKUX BEIUYMH B BHUJC
MPeJIOKEHHBIX TaOIUI U rpaduKOB, AeJIaTh BBIBOJBI 10 Pe3ybTaTaMm
UCCJIEJOBAHMUSI

1.12

1.13

IPOBOJIUTH KOCBEHHBIE H3MEPEHHUS (UBNYECKUX BEIUYUH, CIEIys
MPEJIOKEHHOW HMHCTPYKIMH: TPU BBINOJIHEHUH W3MEpEeHUil colOuparthb
AKCIIEPUMEHTAJIbHYIO YCTAaHOBKY M BBIYHUCIATH 3HAUEHUE HCKOMOM
BEJINYMHBI

coOmofaTh MpaBWia TEXHUKM 0€30HacHOCTH Tpu  paboTe ¢
71a00paTOPHBIM 000PYI0OBAaHHEM

1.14

YKa3bIBaTh MPUHIMIIBI JIEHCTBUS NPUOOPOB M TEXHUYECKHX YCTPOWCTB,
XapaKTepu30BaTh MPUHLMUIBI JEHCTBUS M3Y4YEHHBIX HPUOOPOB H
TEXHUYECKUX YCTPOMCTB C ITOMOILBIO UX ONUCAHUS, UCIIOJIb3Yys 3HAHUS O
CBOMCTBaxX (pU3MUECKUX ABICHUN U HEOOXOANMBIE (PU3HUECKUE 3aKOHBI U
3aKOHOMEPHOCTH

1.15

OPUBOANUTH  TpPUMEPHl  (HaXOAWTh HHGOPMAIMIO O  IPHUMEPax)
IPAaKTUYECKOI'0 MCIOJIb30BaHMsl (PU3MUYECKUX 3HAHWH B IOBCEIHEBHOIA
KU3HH 7151 00ecTiedyeHnss 0€30MacHOCTH Py 00paIeHnH ¢ MpHOopaMu 1
TEXHUYECKUMU YCTPOMCTBAMH, COXPAaHEHMs 30pPOBbS U COOIIOAECHUS
HOPM DKOJIOTUYECKOTO MOBEJCHMSI B OKpY KalolIel cpeze

1.16

1.17

OCYILECTBIIATh OTOOp HCTOYHMKOB HMH(popmanuu B cetn MHTepHeT B
COOTBETCTBUM C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIUXCA 3HAHUH M TMyTEM CpaBHEHUS pPAa3IMYHBIX HCTOYHUKOB
BBIIETISAITH MTHPOPMALUIO, KOTOPAs SABJISETCS IPOTUBOPEUMBON MIIH MOXKET
OBbITh HEIOCTOBEPHOM

MCIOJIb30BaTh NIPU BBHIMIOJHEHUH YUEOHBIX 3aJaHUN HAYYHOMOMYISPHYIO
TUTepaTypy (U3MYECKOTO COJICpXKAHUS, CIPABOYHBIC MaTepUAIbI,
pecypcbl cetu IHTepHET, BlageTh npuéMaMu KOHCTIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBanusi HHGOPMAIIMK W3 OJIHOM 3HAKOBOM CHCTEMBI B IPYTYIO

1.18

1.19

co3aBaTh COOCTBEHHbIE KpaTKHE MUCbMEHHBIE U YCTHBIE COOOIIEHUS Ha
OCHOBE 2 — 3 MCTOYHUKOB MH(POpPMALUU (PU3UUYECKOTO COAEPIKAHUS, B
TOM 4YHCI€ IMYOJMYHO JeNaTh KpaTKHe COOOIIEHHs O pe3yibTaTax
NPOEKTOB MJM  Y4eOHBIX HCCIEJOBAaHUM, TpU ITOM TI'PaMOTHO
UCIIOJIb30BAaTh HM3YUEHHBIM MOHATHIHBIA amnmapaT Kypca (GU3HKH,
COIIPOBOXKAATh BBICTYIIJICHUE ITPE3EHTALIUEH

IpU BBINOJHEHUM Y4YeOHBIX NMPOEKTOB M MCCIENOBAHUN paclpenessaTh
00513aHHOCTH B TpyMIE B COOTBETCTBUHU C IOCTaBJICHHBIMHU 3aJavyaMu,
CICIWTHh 3a BBINOJHEHUEM IUIaHA JEUCTBUM, aJEeKBAaTHO OLEHUBATH
COOCTBEHHBIM  BKJaJ B  JEATENBHOCTh  TIPYIIbI,  BBICTPAUBAThH
KOMMYHUKATUBHOE B3aMMOJICHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOIIHUX

8 KUIACC

Kon
NMpoBePsieMOro

IIpoBepsiemble NpeIMeTHbIE Pe3yJbTAThl 0CBOEHUS OCHOBHOM
00pa3oBaTeJbLHOI MPOrPpaMMbl OCHOBHOTO 00111er0o 00pa30BaHUus
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pe3yjabTara

11

HCIIOJIB30BaTh IMOHATHA

1.2

13

pa3jindaTh ABJICHUSA 110 OMMMCAHUIO UX XaPAKTCPHBIX CBOICTB 1 Ha OCHOBE
OIIBITOB, ACMOHCTPUPYIOIIUX JaHHOC (bHSPI“ICCKOC SIBJICHUC

pacrno3HaBaTh MPOSIBJICHHE M3YYCHHBIX (DU3UYECKUX SBJICHUM B
OKPYXKAIOIIeM MUpPE, B TOM 4YuCiie (U3HUECKUE SIBICHUS B MPUPOJIE, TIPH
TOM TMEPEBOJUTH MPAKTUYECKYI0 3a7adyy B Yy4eOHYI0, BBIICISAThH
CYIIIECTBEHHBIC CBOMCTBA (MIpU3HAKU) GUINUCCKUX SIBICHUHN

14

1.5

OIKCHIBATH U3YYCHHBIE CBOWCTBA TE M (PU3UUECKUE SIBICHUS, UCIIONB3YS
¢u3nyeckue BEJIMYMHBI, MpPU ONMCAHUM IPABUIBHO TPAaKTOBATh
($U3NUEeCKUN CMBICI MCIIOJIb3YEMbIX BEJTMYWH, 0003HAYCHUS U €HMHHULIBI
(Gu3nUecKux BEIMYMH, HAXOAUTh (OPMYJIbI, CBS3bIBAIOILIME JIAHHYIO
(Gu3NYECKYI0 BEIUYMHY C JAPYTMMHU BEJIWYMHAMM, CTPOUTH TIpaduku
U3YyYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIMYUH

XapakTepru30BaTh CBOWCTBA TeJ, (U3NYECKHUE SBICHHS H TIPOLIECCHI,

WCIIONIb3ysl M3YYEHHBIE 3aKOHBI, IIPU O3TOM JaBaTb CIOBECHYIO
(GhOpMyYITUPOBKY 3aKOHA U 3aMMCHIBATh €T0 MATEMATUYECKOE BBIPAKEHUE

1.6

OOBSICHATH (PU3MUYECKUE TPOLECCHl U CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE  CHUTyallui  IPaKTUKO-OPUEHTHUPOBAHHOIO  XapakKTepa:
BBISIBIISITH IPUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH 00BsicHeHHE U3 1 — 2
JIOTMYECKHUX 1IaroB ¢ MOMOIIbI0 1 — 2 N3yd4eHHBIX CBOWCTBA (PU3NUECKUX
SIBIICHHU, (PU3NUECKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

1.8

pemate pacuéTHble 3a7aud B 2 — 3 JeMCTBHS, HUCIOJIBb3YS 3aKOHBI U
dopMmyibl, cBs3bIBaroIUe (U3MYECKHE BEIUYMHBL: Ha OCHOBE aHAJIN3a
YCIOBUs 3aJa4d 3aIllUCBIBATh KPATKOE YCIOBUE, BBIABIIATH HENOCTATOK
JaHHBIX JUI pELIeHUs 3aJayd, BBIOMpaTh 3aKOHbl U (OPMYIIHI,
HeoOXoauMble Ui €€ pellleHus, MPOBOAUTH PACUEThl U CpPaBHMUBATH
NOJy4eHHOE 3HaYeHHEe (PU3NUECKOM BETMUMHBI C U3BECTHBIMU JIaHHBIMU

paciio3HaBaThb HpO6JIeMI>I, KOTOPBIC MOKHO PpCHIUTL IIPpU IMTOMOIIH
(1)I/I3I/I'-I€CKI/IX MCTOOOB, HUCIOJB3yd OIMCAHHUEC HCCICAOBAHMA, BBIACIIATDH
MpoOBEPACMOC TPCAIIONIOKCHUE, OLCHHUBATH NPABUIIBHOCTL TIIOpsAAKa
MPOBCACHUA UCCICOO0BAaHNA, ACJIaTh BBIBOABI

1.9

1.10

IPOBOAMUTH OMNBITBI MO HAOMIOAEHUIO (QU3NYECKUX SBJICHUM WM
buznueckux CBOMCTB  Tel: bopmynupoBaTh IIPOBEpSIEMbBIE
MPENIOJIOKEHNsI,  cOOMpaTh  YCTAaHOBKY M3  MPEAJIOKEHHOTO
000pyI0BaHUs, ONUCHIBATh X0/ ONBITA U (HOPMYITUPOBATH BBIBOIbI

BBIMIOJHATh TpPSAMbIE HM3MEPEHHs] C HCIIOJIb30BAHHEM AaHAJOTOBBIX

npuOOpOB U JATYUKOB (PU3NYECKUX BEIUYUH, CPABHUBATH PE3YNIbTATHI
HU3MEPEHHH ¢ YIETOM 3aIaHHOM a0COFOTHOM MOTPEITHOCTH

1.11

MIPOBOJIUTH UCCIIEAOBAaHUE 3aBHCHUMOCTH OJHOW (PU3NUECKOW BEITMUUHBI
OT JpYrol C UCIOJIB30BaHUEM IIPSAMBIX M3MEPEHHI: IUIAHUPOBATh
WCCJIeI0BaHNE, COOMpaTh YCTAHOBKY M BBHIMIOJHATH U3MEPEHUS, CIEHYS
MPEIJIOKEHHOMY — TUIaHy, (DUKCHUpOBaTh  pe3yiabTaThl  MONYYECHHOM
3aBUCUMOCTH B BHUAE TaOmuIl W TpaduKoB, [elaTh BBIBOABI IIO
pe3yJibTaTaM UCCIEIOBAHUS

1.12

MPOBOANTH KOCBEHHBIC M3MEpEHUsT (PU3NUECKUX BEIUYHH: TUIAHUPOBATH
U3MEpEeHUs, COOMpaTh OKCHEPUMEHTAIbHYIO  YCTaHOBKY, CIEOys
MPEAJIOKEHHOW MHCTPYKIIUU, U BBIYUCIIATHh 3HAUCHUE BEJIMUUHbI

1.13

coOnrofaTh mpaBuUja TEXHUKA O€30MacHOCTH Tpu  pabore ¢
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J1a00paTOpHBIM 000pyIOBaHUEM

1.14

1.15

1.16

1.17

XapaKTepu30BaTh MPUHLMUIBI JEHCTBHS HM3YYCHHBIX MNPHOOPOB U
TEXHHUYECKUX YCTPOICTB C OMOPOI HAa UX ONUCAHUS, UCIIONb3Ys 3HAHUS O
CBOWCTBaX (HM3MUECKUX SBICHHA U HEOoOXOoAMMbIe (pU3HUECKUE
3aKOHOMEPHOCTH

pacrio3HaBaTh IMPOCThIE TEXHUYECKHE YCTPOWCTBA WU HM3MEPHUTEIHHBIC
npuOOpEl MO CXeMaM M CXEMAaTHYHBIM PUCYHKaM, COCTaBJISATH CXEMBI
DJIEKTPUUYECKUX IEMell ¢ MOCIeNOBAaTeIbHBIM W MapajuIeIbHBIM
COCZIMHEHUEM 3JIEMEHTOB, Pa3jinyas yCJIOBHbIE 0003HAUYEHUS JIEMEHTOB
DIIEKTPHUYECKUX TIeTIeH

NPUBOANUTH  TpPUMEPHl  (HaXOQWTh HHGOPMAIMIO O  IPUMEpax)
MPAKTUYECKOTO HCIOJB30BaHUs (DPM3MUECKUX 3HAHUN B TOBCEIHEBHOM
JKU3HH JUTsl oOecrieueHrs 0€301acHOCTH IpH OOpaIlieHUH ¢ MpudopaMu 1
TEXHHYECKUMH YCTPOWCTBAMHU, COXPAHEHHUS 370POBbS H COOJIOJICHUS
HOPM JKOJIOTUYECKOT'O TIOBE/ICHUS B OKPYXKAIOIIEH cpelie

OCYILECTBIIATh MOMCK HMHGpOpMaLUU (U3HMUECKOTO COAEP)KaHUS B CETH
HNHTepHeT, Ha OCHOBE HMEKOIIMXCA 3HAHUM W IYTEM CPaBHEHUS
JIOTIOJIHUTEIbHBIX ~MCTOYHHUKOB  BBIICNATh HMH(OpMaIUIO, KOTOpas
ABJIIETCS IPOTUBOPEUMBON MM MOKET OBITh HEJOCTOBEPHOM

1.18

UCIIOJIB30BATh TIPU BBIIMOJHEHUH YUEOHBIX 33JJaHUN HAYYHO-TIOMYJISIPHYEO
TUTEepaTypy (U3MYECKOTO COJCp)KaHUs, CIPABOYHBIC MaTepUalbl,
pecypcesl cetr IHTepHET; BllaIeTh PpUEMaMi KOHCIIEKTUPOBAaHUS TEKCTa,
npeoOpa3zoBanusi HHGOPMAIIMH W3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO

1.19

1.20

9 KIIACC

co3/1aBaTh COOCTBEHHBIC NMUCHMEHHBIC M KPATKHE YCTHBIC COOOIICHWS,
0000mas WHGOPMALIUIO W3 HECKOJBKUX HCTOYHUKOB (PUIUYECKOTO
COJICpP)KaHUs, B TOM WYHCIE IYOJMYHO TIPEICTABISITh PE3YJIbTAThI
MPOEKTHOM MU MCCIIEI0BATENbCKON ASSITENFHOCTH, TP 3TOM TPAaMOTHO
WCIIOJIb30BAaTh M3YYEHHBIM MOHATHIHBIA anmapaT Kypca (U3HKH,
COTMPOBOXKIATh BBHICTYIIJICHUE MPE3CHTAIIUEH

IpU BBINOJIHEHUH Y4YEOHBIX NPOEKTOB M MCCIENOBAHUN (PU3MUECKUX
IIPOLIECCOB pacHpeeNiaTh OO0S3aHHOCTU B TPYIINE B COOTBETCTBUU C
IIOCTaBJICHHBIMU 3aJla4aMHU, CJIICIAUTD 3a BBIIIOJIHEHUEM IUIaHA IEUCTBUM U
KOPPEKTUpOBaTh €ro, aJeKBaTHO OIICHMBAThb COOCTBEHHBIN BKJIaJ B
JIeATEIIbHOCTh TPYIIIIBI, BBICTPAaNBaTh KOMMYHUKaTUBHOE
B3aMMOJICICTBHE, TPOSBIISA TOTOBHOCTD pa3peliaTbh KOHQIUKTHI

Kon
NpoBepPsIeMoOro
pe3yjabTara

IIpoBepsiemble peMeTHbIE Pe3yJbTATHI OCBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOTI'0 00111eT0 00Pa30BaAHUA

11

HCIIOJIb30BATh U3YUYCHHBIC ITOHATUS

1.2

pasnuyaTh SBJICHUS IO OMKMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE
OTIBITOB, IEMOHCTPUPYIONINX JaHHOE (PUZNYECKOE SBJICHUE

1.3

pacro3HaBaTh MPOSIBJICHHE M3YYCHHBIX (U3UYECKUX SBJICHUM B
OKpY’KaloIIeM MHpE, B TOM 4Hcie GU3NUECKUE SIBICHHS B MPUPOJIE, NPH
STOM TMEPEBOJUTH MPAKTUYECKYI0 3a7auyy B Yy4eOHYI0, BBIICISThH
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CYIIIECTBEHHBIC CBOMCTBA (MIpU3HAKK) GUZUUECKUX SIBICHUN

14

1.5

1.6

1.7

1.8

OIKCHIBATH U3YYCHHBIC CBOWCTBA TE U (PU3HUECKUE SIBICHUS, UCTIONb3YS
¢u3nyeckue BEJIMYMHBI, MpPU ONMCAHUM IPABUIBHO TPAaKTOBATh
($U3NUEeCKUN CMBICIT HCIIOJIB3YEMbIX BEITMYMH, 0003HAYCHUS U €MHHULIBI
(Gu3n4ecKux BEJIMYUH, HAXOAUTh (OPMYJIbI, CBS3BIBAIOILIME JAHHYIO
¢u3nMUecKyl0 BEIMYUHY C JPYTMMH BEJIHMYMHAMH, CTPOUTH TpaduKu
U3YyYEHHBIX 3aBUCUMOCTEH (pU3MUeCcCKUX BEINYUH

XapaKTEpHU30BaTh CBOMCTBaA TCI, (l)I/ISI/ILIeCKI/Ie SABJICHUSA W IIPOLECCHI,
HCIIOJIB3YsAT HM3YYCHHBIC 3aKOHBbI, IIpU 3TOM JaBaTb CJIOBCCHYIO
(bOpMy.]'II/IpOBKy 3aKOHA U 3aIIMChIBATh €0 MaTEMAaTH4YCCKOE BEIPAXKCHUEC

OOBSICHATh (PU3MUYECKHE MPOLIECCHl U CBOICTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE  CUTyallMi  NPaKTUKO-OPUEHTHUPOBAHHOIO  Xapakrepa:
BBISIBJIATH IPUYHUHHO-CIIEZICTBEHHBIE CBSI3U, CTPOUTh 00BsICHEHUE U3 2 — 3
JIOTHYECKUX IIaroB ¢ IOMOIIBIO 2 — 3 M3YYEHHBIX CBOWCTBA (PM3UYECKHIX
SBJICHUH, (PU3NUECKUX 3aKOHA MJIM 3aKOHOMEPHOCTH

pemiate pacy€THbIE 3aJayd (OMHUparolIuMecs Ha cuctemy u3 2 — 3
YpaBHEHMIA), HCIIONB3YsI 3aKOHBI U (HOPMYJIBI, CBSI3bIBAIOIIHE (PU3HUECKHE
BEJIMYMHBI: HA OCHOBE aHaJIM3a YCJOBUS 3a/layd 3allUChIBATh KPATKOE
YCIIOBHE, BBISBIIATH HEJIOCTAIONINE WM U30BITOYHBIC JaHHbIC, BHIOMPATH
3aKOHBI ¥ OPMYJIIbI, HEOOXOAUMBIE JISl PELICHUS, TIPOBOAUTH PACUETHI U
OLICHUBAaTh PEAJUCTUYHOCTb IIOJIyUEHHOTO 3HAueHusi (PU3NYECKOU
BEJIMYMHBI

pacmo3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXKHO PEIIUTh TPHU TOMOIIU
(bU3NYeCKUX METOJIOB, HCIMOJb3YS OIMCAaHWE HCCIENIOBAHUS, BBIICIATH
MpoBEpsieMOe  TIPEIOJIOKEHHE, OlEHUBAaTh TMPABUIBHOCTh  TOPSIKA
MPOBEJCHHUSI  UCCIEOBAHMS, JEJaTb  BBIBOJbI, HMHTEPIPETUPOBATH
pe3yabTaThl HAOJIIOJCHHIA U OTIBITOB

1.9

1.10

MPOBOANWTH OMBITBI TIO HAOMIOACHUIO (PU3WYCCKUX SBICHHA WM
(bU3UYECKUX CBOWMCTB TEJN: CAaMOCTOSITENIFHO COOMpAaTh YCTAaHOBKY U3
n30bITOYHOTO Habopa O0O0OpYJOBaHUS, OMUCHIBATH XOJ OIBITA U €ro
pe3ynbTaThl, GOPMYIUPOBATH BHIBOJIBI

POBOJUTH IIPU HEOOXOAMMOCTH CEPHIO MPSIMBIX U3MEPEHUH, ONpenesis
CpelHee 3HAUYeHHE H3MepseMoi BelWYMHBbl ((POKYCHOE pacCTOSIHHE
cobuparomnied JHMH3bI), OOOCHOBBIBaTH BBIOOP crHoco0a HM3MEepeHHs
(n3MepuTeIHLHOTO MPHUOOPa)

1.11

MPOBOJIUTh HCCIICIOBAHWE 3aBUCUMOCTEH (PU3WYECKHX BEJIMYHUH C
WCIIOJIb30BAHUEM TMPSMBIX M3MEPEHUH: IUIAaHUPOBATH HCCIIEJOBAHUE,
CaMOCTOSITEIbHO COOMpaTh YCTaHOBKY, (UKCHUPOBATh PE3yJbTaThl
MOJyYEHHOW 3aBUCHUMOCTH (PU3UYECKHX BEIUYUH B BHJE TaOIHUIIH
rpaduKoOB, e1aTh BBIBOJIBI IO PE3yIbTaTaM MCCIICTIOBAHUS

1.12

MIPOBOANTHh KOCBEHHBIE M3MEpPEHUsT (PU3NUYECKUX BEJMYHMH: IIAHUPOBAThH
U3MEpeHusi, coOMpaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY W BBIIOJHSATH
U3MEPEHHUS, CIEeNysl NMPEJIOKEHHON MHCTPYKIUMH, BBIUNCIATH 3HAUYCHHE
BEIIMYMHBl M AHAIU3UPOBATH IIOJYYEHHBIE peE3yJbTaTbl € Y4ETOM
3aIaHHOY ITOTPEIHOCTH U3MEPEHUN

1.13

coOmonaTh MpaBWjia TEXHUKH O€30MacHOCTH mpu  pabore cC
1a00paTOPHBIM 000PYTIOBAHUEM

1.14

pa3ianyaTh OCHOBHBIE TPU3HAKM HW3YYEHHBIX (UBHYECKUX MOJENeH:
MaTepuaigbHas TOYKa, aOCONIOTHO TBEPIOE TEJIO, TOUCYHBIH HCTOUYHUK
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1.15

CBCTA, JIy4, TOHKas JIMH34, IUIAHCTapHasdA MOJCJIb aTOMa, HYKJIIOHHAasd
MOICIIb aTOMHOI'O AApa

XapaKTepu30BaTh MPUHIMUIBI JEHCTBUS M3YyYEHHBIX MPHOOPOB U
TEXHUUYECKHUX YCTPONCTB C OIOPON Ha UX ONUCAHUS, UCIOJIb3Ys 3HAHUS O
CBOMCTBaX (U3MYECKUX SBJICHUM M HEoOXOoaumble (QuU3MUecKue
3aKOHOMEPHOCTH

1.16

1.17

1.18

MCIIOJIb30BATh CXEMBI M CXEMATHUYHBIE PUCYHKH U3yYEHHBIX TEXHUYCCKUX
YCTPONCTB, M3MEPHUTEIBHBIX MPUOOPOB U TEXHOJIOTMYECKHX MPOIIECCOB
IpH PEIICHUH YYeOHO-TPAKTUYCCKUX 3a7ad, ONTHYECKHE CXEMBI IS
MOCTPOCHHSI N300paKEHHH B TUIOCKOM 3€pKaJie M COOMPAIOIIEH JIMH3e
NPUBOANUTH  TpPUMEPHl  (HaXOQWTh HHGOPMAIMIO O  IPUMEpax)
MPAKTUYECKOTO HCIOJIB30BaHUS (DM3MUECKUX 3HAHUN B TOBCEIHEBHOM
JKU3HH JUIsl oOecrieueHrst 0€301acHOCTH ITpH oOpaIieHuu ¢ mpudopamMu 1
TEXHHYECKUMH YCTPOWCTBAMHU, COXPAHEHHUS 370POBbS H COOJIOJICHUS
HOPM JKOJIOTUYECKOT'O TIOBE/ICHUS B OKPYXKAIOIIEH cpelie

OCYILECTBIIATh MOMCK HMHGpOpMaLUU (U3HMUECKOTO COAEP)KaHUS B CETH
HHTepHeT, caMoCTOATENbHO (POPMYTUPYS MMOMCKOBBIA 3aMpoc, HAXOIUTh
YT OIpPEeJesIeHHs] JOCTOBEPHOCTH MOIy4eHHON MH(POPMALIUU Ha OCHOBE
MMEIOIINXCS 3HAHUM U JTOIIOJIHUTENIBHBIX HCTOYHUKOB

1.19

UCIIOJIB30BATh TIPU BBIIMOJHEHUH YUEOHBIX 33JJaHUN HAYYHO-TIOMYJISIPHYEO
TUTEepaTypy (U3MUECKOTO COACpX AHWS, CIPABOYHBIC MAaTEepHUabI,
pecypcesl cetr IHTepHET; BllaIeTh PpUEMaMi KOHCIIEKTUPOBAaHUS TEKCTa,
npeoOpa3zoBanusi HHGOPMAIIMH W3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO

1.20

co3aBaTh COOCTBEHHbIE MHCbMEHHBIE U YCTHBIE COOOIIEHUSI Ha OCHOBE
UHPOpPMALUU U3 HECKOJIbKHUX HCTOYHUKOB (PU3UUECKOTO COJAEpKaHMS,
yOJIMYHO IIPEACTABIIATh pe3ynbTaThl IIPOEKTHOMN WU
UCCIIEN0BATEIBCKOW ACATENBHOCTH, IIPU 3TOM I'PAMOTHO MCIIOJIB30BATh
M3YYEHHBbIN MOHATUMHBIN ammapar H3ydyaeMoro pasiena (QU3UKd U
COIIPOBOXKJATh BBICTYIUIGHHE Ipe3eHTauuell ¢ y4éroM ocoOeHHOCTeH
ayIUTOPUU CBEPCTHUKOB

1.21

IpU BBINNOJIHCHUHA y‘~I€6HI>IX IMPOCKTOB H I/ICCHe)IOBaHI/Iﬁ (1)I/ISI/I‘~IGCKI/IX
mponeccoB pacrpeaciiaThb 00S13aHHOCTH B rpynime B COOTBECTCTBHUU C
IIOCTAaBJICHHBIMU 3aJad4aMH, CJICIHUTH 3a BBIIIOJITHCHHUEM IIJIaHa }IGI\/'ICTBI/II‘/II n
KOPPCKTHUPOBATbL €I0, AACKBATHO ONCHUBATH COOCTBEHHBII BKJIaJd B
JACATCIIBHOCTD T'PYIIIIbI, BBICTpanBaTh KOMMYHHKAaTHUBHOC
BSaHMOHeﬁCTBHC, MMPOABJIAA TOTOBHOCTh pa3pCulaTh KOHd)HHKTLI
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IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KIIACC
Koxa
Kox siementa IIpoBepsiemble 3JIeMEHTHI COEPKAHUS
pasaeJia
®U3UKA U EE POJIb B [IO3HAHNU OKPYXXAIOIIETO MHUPA
®uszuka — Hayka O Inpupone. SIBieHHS NPUPOIBI.
1.1 ®usnueckue  SABIEHUSA:  MEXaHUYECKHE,  TEIUIOBBIE,
3JEKTPUUYECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBbBIC
Ousnueckue  BeMMYMHBL.  M3mepenue  Qpu3MUecKHxX
1.2 BEJIMYMH. duznueckue PUOOPHI. [TorpeniHoCTh
u3MepeHnil. MexayHapoIHasi CUCTEMA €IMHULL
EcrecTBeHHOHayuyHBIi METOJ MO3HAHUS: HaOJIOJIEHUE,
1 13 IIOCTAaHOBKA HAYYHOIO BOIPOCA, BBIABUKEHUE THIIOTE3,
OKCHEPUMEHT 10 MpPOBEpKE THUIOTe3, OOBSICHEHUE
Ha0J110/1aeMOT0 SIBJICHUS
1.4 Onucanne pU3NYECKUX SBJICHUN C TTOMOIIBIO MOIEICH
[IpakTuueckue padbOTHI:
###Par###113mepenne paccTossHUM.
15 ##HHPar##H3mepenne 00bEMa KUIKOCTH U TBEPAOTO TEA.
' ###Par#H#Onpenenenue pa3MepoB MajbIX Tell.
#HH##Par###lI3mMepenue  TemmepaTypel  NPH  TTOMOIIHU
KUJKOCTHOTO TEPMOMETpPA U IaTUYMKA TEMIIEPATYPbI
ITEPBOHAYAJIBHBIE CBEJIEHHM A O CTPOEHMU BEIIIECTBA
##HPar##H#CTpoeHne BelecTBa: aTOMbl MU MOJIEKYJBI, MX
2.1 pa3Mepbl. ONBITHI, JTOKa3bIBAIOIIUE JAUCKPETHOE CTPOEHHUE
BELIECTBA
###Par##]|Brxenne vactuil BemiectBa. CBsA3b CKOPOCTH
2.2 NBIDKEHUST YacTUIl C Temmeparypoi. bpoyHoBckoe
IBIKeHUe, udpPy3us
23 B3anMopeiicTBre yacTHIl BEIIECTBA: TPUTSKEHUE U
OTTAJIKUBAHUE
#H##Par#H##ArperaTtaple COCTOSIHHSI BEIIECTBA: CTPOEHUE
2 ra3oB, JKHJIKOCTEH W TBEPABIX (KPUCTAUIMYECKUX) TeIl.
2.4 B3anmocBs3b MeXAy CBONCTBAaMH BEIIECTB B Pa3HbBIX
arperaTHbIX COCTOSIHMSIX W HMX AaTOMHO-MOJIEKYJISIPHBIM
CTpOEHUEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI
[IpakTudeckue pabOTHI:
#HH##Par###0nenka nuaMeTpa aroMa METOJOM PSIoB (C
ucrolib30BaHueM ¢Gotorpaduii).
2.6 #HHPar###OnbITE o HaAOJIFOIEHUTO TEILUIOBOTO
pacuIMpeHus Ta3oB.
H#HHHPar###0nBITEI  TI0  OOHAPYKEHUIO  JICHUCTBUS  CHII
MOJIEKYJISIPHOTO MTPUTSIKEHUS
JIBVDKEHUE U B3AUMOJIEMCTBUE TEJI
3 Mexanuueckoe JIBUKECHUE. PaBHOMepHOE u

3.1

HEpaBHOMEPHOE JIBI)KEHUE
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#HH#Par#H###CkopocTb. Cpenusis CKOPOCTb npu
3.2 HEpPaBHOMEPHOM JBM)KCHUHU. Pacuér mytm u BpeMeHU
JBUKCHUS

SIBnenue uHepuuM. 3aKOH MHEepLUMU. B3aumoaeicTBue Ten
3.3 KAaK IIPUYMHA U3MEHEHUs CKOPOCTH JBMKeHus Tesl. Macca
KaK Mepa MHEPTHOCTHU Tena

#HH#HPar### lnornocts BemecTtBa. CBiI3b  IUJIOTHOCTA €

34 KOJIMYECTBOM MOJICKYJI B eIMHUIIE 00bEMa BEleCcTBa

3.5 Cwuita KaK XapakTepHUCTHKA B3aUMOJICUCTBHS TEI

36 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl C
MTOMOIIBIO JUHAMOMETPA

37 #H#Par#tt#SIsnenne TtaroreHns U cuia Tsokectd. Cuna
TSKECTU Ha Apyrux maHerax. Bec rema. HesecomocTs

38 Cuna TtpeHus. TpeHHE CKOJNBKCHHS M TPCHUE ITOKOS.
Tpenue B IpUpoAC U TEXHUKE

39 #H##Par###CnoxxeHue CWJI, HaIlpaBJICHHBIX 110 OJIHOH

psIMOM. PaBHOENCTBYIOIIAS CUIT

[IpakTuueckue padbOTHI:
OmnpeneneHue  CKOPOCTH  PABHOMEPHOIO  JBMXKEHUS
(mapuka B JKUJAKOCTH, MOJEIH  3JCKTPUYECKOTO
aBToMoOMWJIA M Tak janee). OmnpeneneHue cpenHei
CKOPOCTH CKOJIBKEHHS OpyCKa MJIM MIapHKa MO HAKIOHHOM
3.10 wiockoctd. OnpezeneHre IUIOTHOCTH TBEPAOro Tea.
OmnbITH, JTEMOHCTPUPYIOUINE 33aBHCUMOCTh PACTSDKEHUS
(nedopmanun) NpykMHbI OT MPUIOKEHHON CHIIBL. OTIBITHI,

JEMOHCTPHUPYIOLINE 3aBUCUMOCTb CHJIBI TpEHHUS
CKOJIbJKEHHS OT BECA TeJla U XapakTepa CONPUKACAIOIINXCS
MOBEPXHOCTEN

@dusnueckre SBICHHS B MPHUPOJE: MPUMEPHI JTBHKEHHUS C
3.11 pa3IUYHBIMM CKOPOCTSIMH B JKMBOW M HEXHMBOH IPUPOJE,
JIEMCTBUE CUIIBI TPEHUS B IPUPOJE U TEXHUKE

3.12 TexHuueckue ycTpoicTBa: TMHAMOMETP, MOAUIMITHUKU
JIABJIEHUE TBEPJIBIX TEJI, )KUJIKOCTEM 1 TA30B
Hasnenne TBEpAoro Ttenma. CrnocoObl yMEHbBLIEHHS U

41 YBEJIMYECHUS JABJICHUS

42 JlaBrierune rasza. 3aBHCMMOCTH JaBJICHHS Ta3a OT 00BEMa,
TeMIIepaTypbl

43 [lepenaua naBieHusi TBEPABIMU TEJIAMH, XUAKOCTSIMU H

razamu. 3akoH [lackaina. [ITHeBMaTnyeckre MaIuHbI

3aBUCHUMOCTE JaBJICHUA KNUOIKOCTHU oT FJ'IY6I/IHBI.
4.4 Iunpocratuuecknii mapagokc. CooOmaronmecs: COCy/bl.
FI/I)IpaB.]'II/I‘-IeCKI/Ie MEXAaHU3MBbI

Atmocdepa 3emnu u atMochepHoe naBieHue. [IpuumHbI
CYIIECTBOBAHUS BO3AYIIHOW 000s0uku 3emiau. OnbIT

4.5
Toppuuennu. 3aBUCUMOCTh aTMOC(HEPHOTO MaBJIEHUS OT
BBICOTHI HaJl YPOBHEM MOPSI

16 N3mepenne armochepHoro nasneHus. Ilpubopsr st

M3MepeHust aTMOC(HEpPHOTO JaBICHUS
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4.7
4.8

4.9

JleficTBHE KUIKOCTU U ra3a Ha MOrPyKEHHOE B HUX TEJIO.
BriTankuBaromas (apxuMeioBa) cuiia. 3aKkoH Apxumena

[1naBanue ten. Bo3gyxormniaBanue

[IpakTuueckue padboOTHI:

HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMa
MOTPY)KEHHOW B JKUJAKOCTb 4YacTH Tena. OmnpeneneHue
BBITAJIKUBAIOIEA  CUJIbI, JCHCTBYIOLIEH HA  TEJIO,
MOrpyKEHHOE B KHUJAKOCThb. lIpoBepka He3aBHUCUMOCTH
BBITAJIKUBAIOIECA CHJIbI, JICUCTBYIOLIEW HAa TEIO B
XKUJKOCTH, OT Macchl Tena. ONbITh, JEMOHCTPUPYIOLINE
3aBUCUMOCTD BBITAJIKHUBAIOLIEH CHUIIbI, JIEHCTBYIOIIEH Ha
TEJO B KHUJAKOCTH, OT 00BbEMa MOTrpyKEHHON B JKUIKOCTb
YacTH TeJla U OT IJIOTHOCTHU XUAKOCTH. KoHCTpynpoBaHue
apeoMeTpa WU KOHCTPYUPOBAHME JIOAKU WM OIPEICIICHHE
€€ rpy30noAbEMHOCTH

4.10

411

dusnueckue sIBICHUS B MPHUPOJIE: BIUSHUE aTMOCHEPHOTO
JIaBJICHUsI HA )KUBOM OpraHu3M, I1aBaHUe pblO

TexHuyeckue ycTpoicTBa: COOOIIAIOIIMECS  COCYIBI,
YCTPOMCTBO  BOJIONMPOBOJIA, THUAPABIMYECKUN  Ipecc,
MaHOMeTp, OapoMeTp, BBICOTOMEp, MOPIIHEBON Hacoc,
apeomeTp

PABOTA, MOITHOCTD, OHEPT' U

51 Mexanuueckas pabota

5.2 MexaHn4ecKass MOITHOCTD

53 [IpocTeie  MexaHU3MBI:  pblyar, OJOK, HaKJIOHHas
MJI0CKOCTh. [IpaBmiio paBHOBECHS phluara

5.4 [IpuMeHeHue npaBuiia paBHOBECHS phluara K 0JIOKY
«3omoToe mpaBuwiIo» MexaHuku. KoaQuimeHt noiaeznoro

55 NercTBUST MeXaHu3MOB. [IpocThie MexaHU3MbI B OBITY H
TEXHUKE

5.6 [ToTeHumanpHasi SJHEPTUU TeJa, MOJHATOrO HaJ 3eMIIEN

5.7 Kunernueckas sHeprus

S 58 IlonmHas MexaHWYecKas 5:Hepr1/151. 3aKOH HW3MCHCHHUS H

COXpaHEHHUs MEXaHUYECKOW YHEPTUH
[IpakTuueckue padbOTHI:
##HPar##H##Onpenenenne  paboOThl  CHJIBI  TPEHUS MpU

59 PaBHOMEPHOM JBIDKCHHH Tejla TI0 TOPU30HTAIBHON
noBepxHocTu. MccienoBaHue  yclaoBUM — paBHOBECHUS
ppruara. M3mepenne KIIJ[ HaKIOHHOM  IUIOCKOCTH.
N3yuenue 3akoHa COXpaHEHUsI MEXaHUYECKON YHEPTUU

5.10 @dusnueckue sIBJIEHUs B IPUPOJIE: PhIUary B TeJie YeJIIOBEKa
TexHuueckue  yCTpOMCTBAa:  pblyar, TOABWKHBIA U

511 HEMOJIBIKHBINM OJIOKM, HAKIIOHHAsl TJIOCKOCTh, IPOCTHIC
MEXaHHU3MBI B OBITY

8 KJIACC
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Kon
pasneia

Kona baementa

IIpoBepsiemble 371eMeHTHI COAEPKAHNUS

TEIIJIOBBIE SBJIEHM A

OCHOBHBIE  TIOJIOKEHUS  MOJICKYJISIPHO-KHHETUUYECKOU

6.1 TEOpUH CTPOCHHS BemiecTBa. Macca U pa3Mepbl MOJICKYIL.
OnbITEl, TOATBEP)KIAIONINE  OCHOBHBIC  IOJIOKCHUS
MOJICKYJIIPHOKMHETHYECKON TEOPUH

6.2 Mogenu TBEPIOTO, KUIKOTO M ra3000pa3HOr0 COCTOSHHIMA
BemecTBa. Kpucramnmyeckue u amopdHsbie Teaa

63 O0BscHeHnE CBOfI(jTB ra3oB, >KUJIKOCTEH U TBépvz[blx TENI Ha
OCHOBE TMOJIOKEHHUI MOJIEKYJISIPHOKUHETHYECKON TEOpUHU

6.4 CmauuBaHUE M KalTWJUISIPHBIC SBJICHUS

6.5 TennoBoe paciIMpeHue U CxKaTHE

6.6 Temnepatypa. CBs3p TemmepaTypbl CO  CKOPOCTHIO
TEIJIOBOI'0 ABMKCHHS YACTHI]

6.7 Buytpennss sueprusi. CiocoObl W3MEHEHUsS BHYTpPEHHEU

' SHEPTHH: TEIUIONEpeIaua U COBEpIIeHUE PaboThI

6.8 Buapl Teruionepenaun: TEMJIONMPOBOAHOCTh, KOHBEKIIUS,
W3JIyYeHUE

6.9 KonuuecTBo TemnoTel. Y aenbHas TEINIOEMKOCTD BEIESCTBA

6.10 TenmooOMEH ©  TEIJIOBOE€ paBHOBECHE. Y paBHCHHUE
TEIIOBOro OanaHca

6.11 [InaBnenne W OTBepAEBaHUE KPHUCTALTUYECKUX BEIIECTB.
VY nenbHas TEII0Ta TIaBICHUS
[TapoobpazoBanue u xonaeHcaus. Ucnapenue. Kunenue.

6.12 YaenepHas TeEIIOTa MapooOpa3oBaHHs. 3aBUCUMOCTH
TEMIEPATyphbl KHTIEHUS] OT aTMOC(HEpPHOTO JaBICHHUS

6.13 BnaxxHocTh BO31yXa

6.14 OHeprus ToIMBA. Y IeibHasl TENJI0TA CTOPAHUS
[Mpunnuner  paGoTel  TeroBbix — aurareneir  KI1JI

6.15 TEIUIOBOrO JBHUTaTens. TelioBble ABUTATEIM W 3alllUTa
OKpY>KaroIlen cpeibl

6.16 3aKOH COXpaHEHHUs U TPEBPAIICHHS DHEPTUU B TEIJIOBBIX
npoiieccax
[IpakTudeckue pabOTHI:
H#HHHPar###0NBITEI IO  OOHAPYXEHUIO  JCHCTBUS  CHII
MOJIEKYJISIPHOTO TIPUTSKESHHSI.
H#HAHPar#H##OnbITEI 1O BBIPAIIMBAHUIO  KPUCTAIJIOB
MTOBapEHHOM COM WJIH caxapa.
#HHPar###OneITE 10 HaAOJIFOIEHUTO TEIUIOBOTO

6.17 paciIupeHus ra3oB, )KUJIKOCTEH U TBEPABIX TEI.

#H##Par###Onpenenenue naBleHUs BO3IyXa B OalloHE
HITIpHUIIA.

H#HHHPar###0OnBITE,  IEMOHCTPHUPYIONIHE  3aBHCHUMOCTH
JaBJICHHUS BO3AyXa OT ero oOhéMa W HarpeBaHWs WIH
OXJIQKICHHUSI.

###Par###1poBepka TUNOTE3bl JIMHEWHOM 3aBUCHMOCTH
JUIMHBI CTOJIOMKA JKUIKOCTH B TEPMOMETPHUECKON TpyOKe
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OT TEMIIEPATYPHI.
#i##Par###HabmoneHne M3MEHEHUsI BHYTPEHHEH DHEPTHH
Tena B pe3ysbTare TeIvlonepenady W padoThl BHENIHHX
CHIL.

###Par###llccnenoBanne  sBIEHUS TEIUIOOOMEHA TIpH
CMCIIMBAHUU XOJIOAHOM U TOPSYCH BOJIBI.
#HH#Par####0Onpenenenue KOJINYECTBA TEIUIOTHI,
MOJyYCHHOTO BOJOHW TPU TEIUIOOOMEHE C HarpeThiM
METATUICCKUM ITHITUHAPOM.

#H##Par###OnpenencHue yAeIbHOU TEIUIOEMKOCTH
BEIECTBA.

#H##Par###lccnenoBanue mpolecca UCIapeHus.
###Par#H#OnpeneneHue  OTHOCUTENbHOM  BIIAKHOCTHU
BO3/yXa.

#H#Par###0OnpeneneHue yAeIbHOW TEIUIOTHI TUIABJICHUS
JbJIA.

dusznueckue SIBJICHUA B IIpupoac: IIOBCPXHOCTHOC
HaTsOKCHUEC W KallWJUIAPHBIC  ABJICHHA B IPUPOJL,

6.18 KpUCTaJIBl B npupoje, usnydyeHue ConHla, 3aMep3aHue
BOJIOEMOB, MOPCKHE Opu3bl; 00pa3oBaHHE POCHI, TyMaHa,
VHes, CHera.
TexHnueckue  ycTpOMCTBA:  KalWULIPBI,  IPUMEPHI
HCIOJIb30BaHUS KPUCTAUIOB, JXUAKOCTHBI TEPMOMETD,

6.19 JaTYUK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOILIEHUS JOMOB,
TUTPOMETPBI, MCUXPOMETP, HapoBasi TypOHHa, JBUraTellb
BHYTPEHHETO CTOPaHUS.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHWA

7.1 Dnektpusaius Tel. [[Ba posia dIeKTPUIECKUX 3apsiI0B
B3aumopneiictBue  3apspkeHHBIX  Ten.  3akoH — Kymona

7.2 (3aBHCHMOCTb CHJIBI B3aMMOJICUCTBHS 3apsDKEHHBIX TeN OT
BEJIMYMHBI 3apSA0B U PACCTOSHUSI MEXTy TEJIaMH)
OnekTpuueckoe mnozie. Hampspk€HHOCTH 3IEKTPUUYECKOTO

7.3 nojisi. [IpuHIMI Cyneprno3uuy 3J1eKTpUUEcKuX nosied (Ha
Ka4eCTBEHHOM YPOBHE)
Hocurenn  snexkTpudecknx  3apsioB.  DJIEMEHTapHBIN

7.4 anekTpuyeckuil 3apsa. CrpoeHue aroma. IIpoBonHuku n
TUDJIEKTPUKU

7.5 3aKOH COXpaHEHHMS AIEKTPUUECKOTO 3apsiaa

76 DIIEKTPUYECKUI TOK. Ycnosus CYILIECTBOBAHUSA
ANEKTPUYECKOT0 TOKA. VICTOUHMKN IOCTOSTHHOTO TOKA

77 JlefcTBHS 3JIEKTPUYECKOr0 TOKa (TEMJIOBOE, XUMHUYECKOE,
MarHuTHoE). DJIEKTPUUECKUN TOK B )KUJKOCTSAX U Tazax

78 Onextpuueckas 1enb. Cuna Toka. DIEKTPUUECKOE
HaIpPsHKCHNE

79 ConpoTuBiieHUE NPOBOJHUKA. Y IEIBHOE COMPOTHUBIICHUE
BEILECTBA

7.10 3axoH OMa 11 yyacTKa Lenu

711 IlocnenoBarenbHOE M IAapajlIeIbBHOE  COCIUHEHHE

IIPOBOAHHUKOB
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PaboTa 1 MOLTHOCTH AJIEKTPUUYECKOTO TOKA. 3akoH JIKoyrs

7.12 " Jlenma

713 DNEeKTpUYECKHe IeNMu W TOTPEOUTENH DICKTPUUCCKOMN
sHepruu B ObITy. KopoTKkoe 3aMbIkanue

714 ITocTossuable MarHuThl. B3amMmojeiicTBHE IMOCTOSHHBIX
MarHuTOB

715 MarauTtHoe noje. MarautHoe 1ojie 3eMId U ero 3HaueHHe
JUTS SKU3HU Ha 3eMile

716 OnpiT Opcrena. MarHuTHoe MOJ€ 3JIEKTPUUYECKOTO TOKA.
[IpuMeHeHne PEKTPOMArHUTOB B TEXHUKE
JlelicTBUe MarHMTHOrO TOJISI HAa NPOBOJHUK C TOKOM.

717 SHCKTpOZ[BI/IFaTCJILU IOCTOSIHHOTO TOKA. I/Ignonb30BaHHe
AJIEKTPOJIBUTATENE B TEXHUYECKUX YCTPOWCTBaX M Ha
TpaHCIIOpTE

718 OmnbiTel @apajes. SIBiaeHHe HIEKTPOMArHUTHOM UHAYKIIUU.
[IpaBuio Jlenna
Onekrporerepatop. CrocoObl MOMyUEHUsT IEKTPHUSCKON

7.19 SHEPIUU. DJIEKTPOCTaHIIUU Ha BO300HOBJISIEMBIX
HMCTOYHHUKAX YHEPTUU
[IpakTuueckue padbOTHI:
OnbITHl MO HAOJIOACHUIO AIEKTPU3ALMH TeJ UHIYKIUEH U
MIPU COMPUKOCHOBEHHH.
UccnegoBanue JeHCTBUA — DJIEKTPUYECKOTO TMOJS  Ha
MIPOBOTHUKH U JUDJICKTPUKH.
COopka u TmpoBepka pabOTHI AIEKTPUUYECKON Iemu
IIOCTOSIHHOT'O TOKa.
N3mepenue u peryampoBaHue CUIIbI TOKA.
N3mepenue u perynmpoBaHue HaMPSIKEHUSI.
HccnegoBanue 3aBUCUMOCTH CHJIBI TOKA, WIYILIETO YeEpe3
PE3UCTOpP, OT COMPOTUBIICHUS PE3UCTOPA U HANIPSDKEHHS HA
pe3ucrope.
OMBITHI, TEMOHCTPUPYIOLTUE 3aBUCUMOCTD JIEKTPUIECKOTO
CONPOTHUBIICHUS TPOBOJAHMKA OT €ro JUIMHBI, IJIOIIAIu
MONIEPEYHOT0 CEUEHUS U MaTepHuaa.

7.20 IIpoBepka mpaBWia  CIIO)KEHHS  HANpPsDKEHUH — TIpU

IIOCJIEIOBATEIbHOM ~ COCIMHEHMHM  JIBYX  PE3UCTOPOB.
IIpoBepka mpaBuna i CWJIBI TOKa IpPU IapajuIeIbHOM
COCIMHEHUM  PE3UCTOPOB. Onpenenenne  pabOTHI
JJIEKTPUYECKOTO  TOKA, HIYLIEr0 4Yepe3  Pe3UCTop.
Onpenenenne MOIIIHOCTA  JJIEKTPUYECKOIO0  TOKa,
BBIIEJIIEMONM Ha pe3uctope. MccinenoBanue 3aBUCHUMOCTH
CWJIBI TOKA, UAYIIEro Yepe3 JaMIOuKy, OT HalpsDKEHHUS Ha
Hed. Omnpenenenne KIIJ[ HarpeBarens. MccnenoBanue
MarHMTHOTO B3aMMOJCWUCTBHS IIOCTOSHHBIX MAarHWTOB.
W3ydeHne MarHUTHOrO MOJS MOCTOSHHBIX MAarHUTOB IIpU
X OOBCIMHEHWM W pazjaeiieHuu. VccremoBanue AeicTBUA
ANEKTPUYECKOTO TOKA HAa MAarHUTHYIO CTpENKY. OMBITHI,
JEMOHCTPUPYIOIINAE 3aBUCHMOCTb CHJIBI B3aUMOJEHCTBUSA
KaTyIIKU C TOKOM U MarHuTa OT CHJIbl TOKA U HaIlpaBJICHUS
TOKa B KaTynike. M3ydeHue NelicTBUS MArHUTHOTO MOJIS Ha
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7.21

MPOBOJHUK C TOKOM. KOHCTpyupoBaHME U H3y4YEHUE
paboThl 3JIEKTPOJIBUTATEIISI. N3mepenne KII
AJIEKTPOABUTaTENbHON YCTaHOBKH. OnbIThI o
WCCJICIOBAaHUIO SIBJICHUSI AJIEKTPOMArHUTHOM WHIYKIUU:
HCCIEAOBaHUE M3MEHEHHI 3HA4YEHUsT W  HalpaBJieHUS
WHIYKIIMOHHOTO TOKa

®usnyuecKkue SIBJICHUS B IPUPOJAE: DJIEKTPUUECKHUE SBIICHUS
B arMmocdepe, INIEKTPHUUECTBO JKUBBIX OPraHU3MOB,
MarHuTHoe Tmoje 3emud, JApedd MOoJCoB, poOJib
MarHMTHOI'O IOJIS /7Sl )KU3HU Ha 3eMJle, OJISIPHOE CUSHUE

1.22

TexHudeckue yCTPOMCTBA: JJIEKTPOCKOI, aMIIEpPMETP,
BOJIETMETP, PEOCTAT, CYETUYMK DIICKTPHUECKOW OSHEPTHH,
AJIEKTPOOCBETUTEIILHBIC npuOopHI, HarpeBaTeIbHbIC
AIEKTPONPUOOPHI (Tpumepsr), AJICKTPUUYCCKUE
MPEJOXPAHUTENHN,  DIIEKTPOMArHUT,  DJIEKTPOJBUTATENb
MOCTOSIHHOTO TOKA, TeHEPaTop MOCTOSIHHOTO TOKA

9 KIIACC
Kon
pasica Kopa snemenTa [IpoBepsiemble 3JIEMEHTHI COAECPIKAHUS
MEXAHUWYECKUE SBJIEHUA

81 Mexannueckoe  JIBHXKeHHE.  MarepuanbHass — TOUKa.
Cucrema orcuéra

8.2 OTHOCHUTEIBLHOCTE MEXAHUUECKOT'O JBIKEHIS

8.3 PaBHOMEpHOE MPsIMOTMHEHHOE IBHKCHHE
###Par##HepaBHoMepHOE TPSIMOJIMHENHOE JIBUXKECHHE.

8.4 CpenHsis M MIHOBEHHas  CKOpPOCTb  Tela  IpH
HEPaBHOMEPHOM JIBUKCHUHU

85 YckopeHnue. PaBHOyCKOpEeHHOE IPSAMOJIMHENHOE
JIBIDKEHUE

8.6 #H#Par###CBo0oxHOoe Taaeaue. OnbITel [ anuiies
###Par###PaBHoMepHOE  JBMKEHUE 10 OKPY)KHOCTH.

8 8.7 [lepuon u wactota oOpameHus. JluHelHas W yrioBas

ckopoctu. lleHTpocTpeMHuTENbHOE YCKOPEHNE

8.8 [Tepssiit 3akoH HploToHA

8.9 Bropoii 3akon HeroToHa

8.10 Tperuit 3akon HeioToHa

8.11 HH#HPar###1 [puHUUI CynepnO3UIIUU CUIT

8.12 Cuna ynpyroctu. 3akoH ['yka

813 #A#HPar###Cuna TpeHus: cuila TPEHUS CKOJIBXKEHMSI, CHIIa
TPEHHUsI IOKOS, IPYTHe BUAbI TPEHUS

8.14 #H##Par###Cuna TSHKECTH M 3aKOH BCEMHPHOTO TATOTCHHUS.
YckopeHnne cBOOOTHOTO MaCHHS

815 JBuxenue muanet Bokpyr Connua. IlepBas kocMuueckas

CKOopocTh. HeBecOMOCTh M Tieperpy3Ku
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8.16

8.17

PaBHOBecue MaTepuanbHOM TOYKU. AOCONIOTHO TBEPIOE
TEJI0

###Par###PaBnoBecue TBEPAOro Tela € 3aKPEIUIEHHOU
OCBIO BpaueHust. MomeHT cuiibl. LIeHTp TsxecTn

8.18

Nmnyibce Tena. M3menenue umnyibca. IMmynbe cuiibl

8.19

3aKOH COXpaHEHMsI UMITYJIbCa

8.20

#H#HPart##PeakTUBHOE IBUKEHUE

8.21

Mexannueckasi paboTa U MOILIHOCTb

8.22

Pabora cun TsokecTH, ynpyroctd, TpeHus. CBsi3b SHEPIUu
U paboThI

8.23
8.24
8.25

HOTGHLII/IaJIBHaH SHEPIUa TC1a, HOoAHATOIO Hazg
IMOBCPXHOCTBIO 3emin

[ToTeHnuambHas SHEPTUA CXKATOM MPYKUHBI

##Par###Kunernueckas SHEPTHs. Teopema 0
KMHETUYECKOM SHEPrUuu

8.26

H#HPar###3akoH coxpaHeHUs] MEXaHUYECKOU SHEPTUuu

8.27

8.28

8.29

[TpakTuueckue paboThI:

Ornpenenenne cpeHel CKOPOCTH CKOJIbKEHUsI OpycKa MiIn
IBUKEHHS ~ IIapuKa [0  HAKJIOHHOM  TUIOCKOCTH.
OrmpezesieHre YCKOpEHHUs Tella MPH PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOW TIOCKOCTH.

UccnenoBanue 3aBUCUMOCTA TIYTH OT BPEMEHU TIPHU
PaBHOYCKOPEHHOM JIBI)KEHUU 0€3 HaYallbHON CKOPOCTH.
[IpoBepka THUMOTE3BI: €CIM TMPU PABHOYCKOPEHHOM
JIBUKEHUH 0€3 HaualbHOW CKOPOCTH MYTHU OTHOCATCS Kak
P HEYETHBIX YHCEI, TO COOTBETCTBYIOIINE MPOMEKYTKH
BPEMEHU OJIMHAKOBBI.

UccnenoBanue 3aBUCUMOCTH CHITBI TPEHUST CKOJIBKEHUS OT
CHUJIBI HOPMAaJIbHOTO JTaBJICHUS. Onpenenenue
koo duimenta TpeHUss  ckoJbxkeHus. OmnpeneneHue
KECTKOCTU MPYKUHBL. OmnpeneneHue padoThl CUIIBI TPEHUS
MPU PAaBHOMEPHOM JBMKEHUHU Teja MO TOPU3OHTAIBHOMN
noBepxHocTH. Onpenenenre paboThl CUITBI YIIPYTOCTH MPU
nmoabéMe Tpy3a C HCIIOIb30BAHMEM HETOJBIKHOTO |
MOJIB>KHOTO OJIOKOB

®duznueckue SBJICHUS B TMPUPOJIE: MPUIMBBI U OTJIUBHI,
nBwkeHne TutaHeT COJHEYHOW CHCTEMBI, PEaKTUBHOE
JIBUJKEHUE KUBBIX OPraHU3MOB

TexHudyeckue  yCTpPOMCTBA:  CHOUAOMETP,  JaT4YUKHU
TTOJIOXKEHHSI, PACCTOSIHUS M YCKOPEHUsI, PaKEThI

MEXAHUYECKHUE KOJIEBAHMA 1 BOJIHBI

KonebarenbHoe aBmxeHue. OCHOBHBIE XapaKTEPUCTHKU

91 Kose0aHui: Iepro/I, 4acTOTa, aMIUIUTY 1A

92 MaremaTuueckui u NPY>KUHHBIN MAasITHUKH.
[IpeBpalieHre SHepPrur Npu KoueOaTEIbHOM JABHKEHUU

93 3aryxatomue KojeOaHus. BbIHYyXIeHHbIE KojeOaHMs.
Pe3onanc

9.4 Mexannueckue BoJHBL. CBONCTBA MEXaHHYECKHX BOJIH.
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10

11

[IpononbHBle W TOMNEpeYHbIe BOJIHBL. [[nMHA BOJHBI U
CKOPOCTh €€ pacmpocTpaHeHus. MexaHHYecKrue BOJIHBI B
TBEPJIOM TeJle, CEHCMUYECKHUE BOJHBI

9.5

3Byk. [')pomKkoCTb 1 BbIcOTa 3ByKa. OTpakeHuE 3ByKa

9.6

WHudpa3Byk U yIbTpa3ByK

9.7

9.8

9.9

[TpakTuyeckue pabOTHI:

Onpenenenve  4actoTbl M I[epHoAa  KoseOaHWH
MaTEeMaTU4YeCKOro MassTHUKA.

OnpeneneHye  4actoTbl M I[epHoAa  KoseOaHWUH
IIPY’KUHHOI'O MasTHUKA

HccnenoBanue  3aBUCHUMOCTH  IlepUoja  KoseOaHMi
IIOABEUICHHOIO K HUTH TIpy3a OT JUIMHBI HUTH.
HccnenoBanue  3aBUCHUMOCTH  Iepuoja  KoseOaHui
IIPY’)KHHHOI'O MasTHUKAa OT Maccel rpysa. IIposepka
HE3aBHUCUMOCTH nepruosa Kosie0aHun rpysa,
IIOABEIICHHOIO K HHUTH, OT MAacChl Ipy3a MU KECTKOCTHU
npyxuHsl. MI3mepenune yckopeHus cBOOOIHOTO MaieHUs
@usuyeckue SABICHUS B IPUPOJE: BOCIPUATHE 3BYKOB
JKUBOTHBIMH, 3E€MJICTPSICEHUE, CEHCMHYECKHE BOJIHBI,
IlyHaMH, 3XO0

TexHu4yeckne  yCTpOMCTBA:  DXOJOT, HCIOJIb30BaHUE
yJBTpa3ByKa B ObITY U TEXHUKE

SJIEKTPOMAT'HUTHOE ITOJIE 1 SJIEKTPOMAI'HUTHBIE BOJIHBI

101 DJEeKTPOMarHuTHOE Toje. OJIEKTPOMAarHUTHBIE BOJIHBI.
CBoIiCTBa DIIEKTPOMArHUTHBIX BOJTH

10.2 [Ikana 371eKTPOMAarHUTHBIX BOJIH

103 DOnekTpoMarHuTHas npupoaa cBera. CKOpPOCTh CBeTa.
BoaHOoBBIE CBOMICTBA CBETA
[TpakTiueckue paboThI:

10.4 N3yueHne CBOMCTB 3JIEKTPOMAarHUTHBIX BOJH C MOMOIIBIO
MOOMIBHOTO TenedoHa
@dusnueckue ABICHHS B  TpUPOAE: OHOIOTHYECKOE

10.5 JeificTBHe BUJUMOTO, yAbTPapUOIETOBOTO "
PEHTTC€HOBCKOTO M3ITyYCHUN

106 TexHuueckue YCTpOMCTBA: § HCIIOJIb30BAHUE
AJIEKTPOMAarHUTHBIX BOJIH JUIsI COTOBOM CBSI3U

CBETOBBIE SABJIEHU A

111 JlyueBas monens cBera. MicTouHuku cBeta

11.2 ITpsimonuHEItHOE pacIpocTpaHEHHE CBETA

113 Otpaxenne ceta. Ilnockoe 3epkano. 3aKOH OTpaKEHUS
CBETa

114 [Tpenomiienue cBeta. 3akoH npenomieHus ceeta. [loaHoe
BHYTPEHHEE OTPaXKEHUE CBETa

11.5 Jlunza. Xop iydeit B IMH3E

116 OnTuueckass cucrema (QoroanmnapaTa, MHUKpPOCKONa H
TEJIECKOTIA

11.7 I'maz kak onrtudeckass cucrema. biauM3opykKocTh U
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12

JaTbHO30PKOCTh

Paznoxenue Genoro ceera B cnekTp. OmnbiTel HproToOHA.

11.8
CrnosxeHue CeKTpajJbHBIX IIBETOB. Jlucmepcus cBeTa
[TpakTrueckue paboThI:
#H#Par###lccnenoBanue 3aBUCUMOCTH YIJIa OTPaXKEHUs
CBETOBOTIO Jy4a OT yIJia MajeHusl.
##HPar#HH#113yuenue XapaKTEPUCTUK n300paKeHHs
peaMeTa B INIOCKOM 3epKalie.
#H#Par###lccnenoBanue 3aBUCUMOCTH yria
MPEIOMIICHUSI CBETOBOIO Jyya OT Yyrja MaJeHus Ha
IPAaHULIE «BO3/1YX — CTEKJIO.

11.9 .
###Par### lonyuenne  u300paxeHUH ¢ MOMOIIBIO
coOMparoIel TUH3HI.
###Par#H#Onpenenenne  (POKYCHOTO  pacCTOSHUS U
ONTUYECKOI CUJIbI COOUpArOIEeH JTUH3BI.
#HAH#Par#H#0OnbITEL IO pa3nokeHuto Oenoro cBera B
CIEKTD.
#AH#Par###OnbITHL 110 BOCTIPUSATHUIO LBETA MPEIMETOB MpHU
uX HaOJIIOACHUH Yepe3 BETOBbIC (DUIBTPHI
®dusnueckue sBieHUs B mpupojae: 3atmeHus ConHna u

11.10 JlyHbl, 11BeTa TeN, ONTHYECKHE SBJICHHS B arMocdepe
(uBet HeOa, pedpakius, paayra, MUPax)

11.11 TexHUuyecKkue ycTpoicTBa: OYKHU, NEPUCKOI, (hoToamnmapar,
ONTUYECKHUE CBETOBOIbI

KBAHTOBGBGIE ABJIEHUA

121 Onbitel  Pesepdpopna u mmaHerapHas MoJElIb aTroMa.
Mogeins atroma bopa

122 Hcnyckanue ¥ TNOIJIOIIEHHE CBeTa aTroMoM. KBaHTHI.
JInHelyaTeie CIIEKTPBI

12.3 PannoaktuBHOCTB. Allb(a, 6eTa- 1 raMMa-u3IydeHUs

124 Crpoenue aromHoro siiapa. HykioHHast MoJienb aTOMHOTO
sanpa. N3oTomsl

125 PannoaktuBHble mpeBpameHus. llepuox momypacmnanga
ATOMHBIX SITIEP

126 SnepHble peakuuu. 3aKOHBI COXPAaHEHHs 3apsIOBOIO H
MacCOBOI'0 YHCET

12.7 DHeprus cBsi3M aTOMHBIX siiep. CBs3b MAacChl M SHEPTHH

128 Peakiun cuHTe3a W jmeneHus saep. McTouHukn sHepruu
ConHua u 38€31

12.9 Snepnas _ OHEpreTHKa. JeiictBue  paguOAaKTUBHBIX
W3TYYCHUH HA )KUBBIC OPTaHU3MBI
[TpakTiueckue paboThI:
HabGmioneHne CIJIOMIHBIX W JIMHEHYAThIX  CIIEKTPOB

1210 U3ITy4EHUS.
HccnenoBanue TPEKOB: U3MEPEHUE SHEPTHHM YaCTHUIBI IO
TOpMO3HOMY TTyTH (110 hoTorpadusim).
W3mepenue paaroakTUBHOTO GhoHa

12.11 dusznueckre SABJICHHs B TIPUPOJE:  €CTECTBEHHBIN
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pPaIuOaKTUBHBINA (POH, KOCMUYECKUE JTY4H, PalHOAKTUBHOE
U3JIy4eHHUE IPUPOIHBIX MHUHEPAJIOB, JIeHCTBHE
paZlMOaKTUBHBIX U3yYEHHUI Ha OpraHu3M 4eIoBeKa

12.12 Texnuueckue YCTpOMCTBA: CIIEKTPOCKOII,
) WHJUBUIYAIbHBIN J103UMETp, Kamepa Buiibcona
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6.MPOBEPSAEMBIE HA OI'D 10 ®U3UKE TPEBOBAHMUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJIbHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon IIpoBepsiemble TpeOOBaHUSA K IPeAMETHBIM pe3yJbTaTaM 0a30BOIo
NMPOBEPAEMOro YPOBHSI OCBOECHHUSI OCHOBHOI 00pa30BaTeJIbHOM NMPOrpaMMBblI
TpeOoBaHus OCHOBHOTI0 0011ero oopasosanus Ha ocHope PI'OC

[Tonumanne  ponmu  GU3MKM B HAyyHOW  KapTUHE  MHUDA;
c(OpPMHPOBAHHOCTb 0A30BBIX MPEACTABIECHUI O 3aKOHOMEPHOU CBA3M U
MO3HABAEMOCTH SIBJICHUW MPHUPOJIBI, O POJIM SKCIIEPUMEHTA B (PU3HKE, O
cucreMooOpasymoomeil poiu (U3MKU B Pa3sBUTHHM €CTECTBEHHBIX HayK,
TEXHUKU M TEXHOJOTUH, 00 3BONIIOLMHU (PU3NYECKUX 3HAHUI U UX POJIU B
LIEJIOCTHOW €CTECTBEHHOHAYYHOM KapTHMHE MUpPA, O BKJIAJIE POCCUICKUX U
3apyOeKHBIX  YUEHBIX-QU3UKOB B pa3BUTHE HAyKH, OOBSICHEHHE
IIPOLIECCOB OKPYIKAIOLIETO MUPA, Pa3BUTHE TEXHUKU U TEXHOJIOTUI

3HaHUs 0 BUJAX MaTepuu (BEIIECTBO M TOJE), O ABMKEHUH KaK CIioco0e
CYLIECTBOBaHMs MaTepHH, 00 aTOMHO-MOJIEKYJSIPHOM TEOpUU CTPOEHUS
BEIIECTBA, 0 (U3NYECKON CYITHOCTH SIBJICHUIN MPHUPOJBI (MEXaHUIECKHX,
TEIUIOBBIX, 3JEKTPOMArHUTHBIX W KBaHTOBBIX); YMEHHE pa3Iu4aTh
SBJICHUS 10 ONHCAHUIO UX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB,
JEeMOHCTPUPYIOIUX  JaHHOEe  (U3MYEeCKoe  sBJIEHHE;  yMEHHE
pacrno3HaBaTh IMPOSIBJICHHE M3YYCHHBIX (U3UYECKUX SBICHUM B
OKpY’KaIOIIeM MHUPE, BBLAEISSA UX CYILIECTBEHHbIE CBOMCTBA (MIPU3HAKH)

BJ'IaI[eHI/IC OCHOBAaMH MOHSITHIHOTO amnmapara 1 CUMBOJIMYECKOI'O A3bIKa
(1)I/I3I/IKI/I U HCIIOJIb30BAHUE HX I PCIICHUA y‘Ie6HI)IX 3aaa4;, YMCHHC
XapaKTCpPU30BaATb CBOICTBA TCII, (I)I/ISI/ILIGCKI/IC SABJICHUSA W TPOUECCHI,
HCIIOJIB3Ys q)YHI[aMeHTaHI)HI)IC 1 OMIIMPHUYICCKUEC 3aKOHBI

YMeHne OnmcHIBaTh HU3Y4YCHHBIC CBOICTBA TENI U (1)I/IBI/I‘-I€CKI/IG SBJICHHA,
HCIIOJIb3Ys (1)I/I3I/I‘-ICCKI/IG BCIINYHNHBI

Bnanenne ocHOBaMHM METOJOB HAY4YHOTO TIO3HAHUS C  Y4ETOM
coOnrofeHusi mpaBuil O€30macHOro Tpyja: HaOMIoACHHE (PU3NYECKUX
SABJICHUM:

YMEHHE CaMOCTOSATEIBHO COOMPATh SKCIIEPHUMEHTAIBHYIO YCTAaHOBKY W3
JTAHHOTO Habopa 00OpYyJOBaHUS 1O MHCTPYKIMH, OMUCHIBATh XOJI OIBITA
¥ 3aIHCHIBATh €T0 PE3yIbTAThI, (HOPMYIHPOBATH BHIBOIHI;

NpPOBEIEHUE NPSMBIX U KOCBEHHBIX HM3MEPEHUH (U3NYECKUX BEIUYHH:
YMEHHE  TUIAHUPOBATh  W3MEPEHHUs, CAMOCTOSTENBHO  COOMpaTh
HKCIEPUMEHTAIBHYIO YCTAHOBKY 110 MHCTPYKIIMM, BBIYUCIIATH 3HAUCHHE
BEIMYMHBl W aHAJIM3UPOBATH TIOJYYECHHBIE pE3yIbTaTHl C Y4YETOM
3aJJaHHOM MOTPEUTHOCTH PE3yIbTaTOB U3MEPEHUH;

NPOBEICHUE  HECIIOXKHBIX  OKCIIEPUMEHTAIBHBIX  HCCIICTOBAHMIA;
CaMOCTOSITENIFHO ~ COOMpaTh  SKCIEPUMEHTAIBHYIO  YCTAaHOBKY H
MPOBOJUTH HCCIICOBAaHUE 110 HWHCTPYKIMH, MPEICTABISATH MOyYeHHBIE
3aBUCUMOCTH (DU3MYECKHX BEIUYMH B BUAEC TaOMMI M TpaduKOB,
YUUTBIBATh ~ IOIPEIIHOCTH, JeNaThb  BBIBOABI 1O  pe3yjibTaTam
UCCIICIOBAHMS

[Tonnmanue XapaKTePHBIX CBOWCTB bU3UIECKUX MoJienen
(MarepuasibHash TOYKA, a0OCOMIOTHO TBEPIOE TEIO, MOJEIH CTPOCHHUS
ra3oB, JKHJIKOCTEH U TBEPABIX TeJ, IUIAHETapHas MOJENb aTroMa,
HYKJIOHHasi MOJEJIb aTOMHOTO si[pa) U YMEHUE MPUMEHITh HUX JUIs
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00BsICHEHUS] (PU3UUECKUX TPOIIECCOB

YMmenne o0bsCHATh (PU3HUECKUE MPOLIECCH U CBOWCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE€ CHTyallMil NPaKTHKO-OPUEHTHUPOBAHHOI'O XapakKTepa, B
YaCTHOCTH, BBISABJIATh IIPUYMHHO-CICJCTBEHHBIE CBSI3M U CTPOUTH
00BsSICHEHHE C ONOpPOIl Ha M3y4CHHbIE CBOMCTBA (PM3UYECKUX SIBIECHUI,
¢du3nUeckre 3aKOHbI, 3AKOHOMEPHOCTH U MOJIEITH

10

YMenue pemarh pacuéTHeie 3amaun (Ha 06aze 2 — 3 ypaBHEHHIA),
UCIIOJIB3YS 3aKOHBI U (hOPMYJIbI, CBSI3bIBAIOLINE (DU3UUECKHE BETUUYHHBI,
B 4YaCTHOCTH, 3allMCbIBATb KpPATKOC YCJIOBUC 3aJa4dd, BbIABIIATH
HEJOCTAIOUINe JaHHbIE, BBIOUPATh 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE
st e€ peIleHHUs, HCIOJb30BaTh CIPABOYHBIC JIaHHBIE, IPOBOJIUTH
pacu€Thl W OLEHUBAaTh PEATMCTUYHOCTh TOJYYEHHOTO 3HAYCHUS
(Gu3NYECKOl BEIMUYMHBI, YMEHUE ONPENENIATh Pa3MEPHOCTh (PU3NYECKON
BEJIMYMHBI, TOJIYY€HHOH MPU pPEeUIeHUH 3a1a4l

YMeHue  XapakTepu3oBaTh  IPUHLMIBI  JEHCTBUS  TEXHUYECKUX
YCTPOMCTB, B TOM 4HCJIE OBITOBBIX NPUOOPOB, M IPOMBIIIICHHBIX
TEXHOJIOTMYECKUX IPOLECCOB IO UX ONMCAHUIO, UCIOJIb3Ys 3HAHUA O
CBOWCTBaX (HM3MUECKUX SBICHHA W HEOOXOAMMBbIE (pU3HUECKUE
3aKOHOMEPHOCTHU

YMeHue UCTOIb30BaTh 3HAHUS O (PU3UUECKUX SIBICHUSX B IOBCEAHEBHOM
KU3HHU JUIsI obecriedueHusi 0€30MacHOCTH NpU OOpaIIeHUH C OBITOBBIMU
npudopaMH M TEXHUYECKUMH YCTPOHCTBAMH, COXPAaHEHHUS 3[0POBbS U
COOJTIOAEHNST HOPM SKOJIOTHYECKOTO HOBEAICHHS B OKpYXKAloLIeH cpene;
NOHMMaHHEe HEOOXOJUMOCTH TPUMEHEHHUS JOCTIDKEHUH (U3MKU U
TEXHOJIOTUH IS PAllMOHAIBHOTO MPHUPOJIOTIONH30BAHUS

11

OnbIT moucka, npeoOpa3oBaHUs M MpeacTaBleHHs HH(opMauu
(GU3NYECKOTO COAEpPKAHMUSI C  HCIIOJIb30BAHMEM  HMH(POPMAIMOHHO-
KOMMYHHMKATUBHBIX TEXHOJIOTUH; YMEHHME OLEHUBATh JOCTOBEPHOCTb
MOJIydeHHOW WH(OpManMu Ha OCHOBE MMEIONIUXCS 3HAaHUH ©
JIOTIOJTHUTEIbHBIX UCTOYHNUKOB; YMEHHE MCIOJIb30BaTh NIPU BBIITOJHEHUN
y4eOHBIX 3aJaHUl HAYYHO-TIOMYJSIPHYIO JIUTEpaTypy (U3NYECKOTrOo
COJIEp)KaHus, CIpaBOYHBbIE MaTepuanbl, pecypchl ceTtu IHTepHeT;
BJIa/ieHrEe 0a30BBIMU HaBbIKaMU MPe00pa3oBaHus UHPOPMAIIMK U3 OJTHOU
3HAKOBOW CHCTEMbl B JpYrylo; YMEHHME CO31aBaTh COOCTBEHHBIC
MACbMEHHBIE W YCTHBIE COOOIEHWs Ha OCHOBEe WH(OpPMAIUU W3
HECKOJIbKUX HCTOYHUKOB
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/HNEPEYEHb 2JIEMEHTOB COJAEP/KAHUS, IPOBEPSEMbBIX HA

OI'9 IO ®PU3UKE
Kon IIpoBepsieMblii 31eMeHT cOepPKAHUA
1 MEXAHUWYECKUE ABJIEHUA
11 Mexannueckoe  aBrmkeHue. MarepuanbHas Touka. (Cucrema  OTCUéTa.
OTHOCHUTEIBHOCTD ABH)KEHUS
12 PaBHOMepHOE 1 HepaBHOMepHOe nBUKeHUE. CpenHsas ckopoctb. Dopmyna s
BBIYMCIICHUS Cpe/iHe ckopocTH: V = Sft
PaBHOMEpHOE NPAMONMHENHOE IBH)KEHUE. 3aBUCUMOCTb KOOPIMHATBI TE€Ja OT
BPEMEHHU B CIy4ae paBHOMEPHOT'O MPSIMOJIMHEWHOTO IBUKEHUS:
1.3 X1) =Xy +0f
I'paguky 3aBUCUMOCTM OT BPEMEHH MJs MPOEKIUH CKOPOCTH, NPOEKLUU
NepEeMELICHHs, IIyTH, KOOPJAMHATHl IpPU PaBHOMEPHOM MPSAMOJIMHEHHOM
JBUKCHUU
3aBUCHUMOCTb KOOpJIMHATBl T€la OT BPEMEHH B CIIy4ae PaBHOYCKOPEHHOIO
IPSIMOJIMHENHOTO ABUKEHUS:
3
Sl =vy #i+ay= ;
2
@opmynbl UIsl NPOEKLUUU MEPEMELIEHUS, MPOEKIUU CKOPOCTH M IIPOEKIUH
YCKOpPEHUS IPU PaBHOYCKOPEHHOM MPSMOJIMHENHOM JIBUKEHUU:
2
1.4 .sx(r)=vﬁx-r+ax-3.
U_\'('f) =gy T4, 1,
a,(f)=canst,
Ul.‘fz - Ul.'rz =2£T_TS_T
I'padukm 3aBUCHUMOCTH OT BpeMEHM Uil NPOEKLUUU YCKOPEHHUS, MNPOEKIUU
CKOPOCTH, NPOEKLUUU IEPEMENIEHUS, KOOpAUHATHl IIPpU PaBHOYCKOPEHHOM
IPSIMOJIMHEHHOM JABM)KEHUH
CBobonHoe manenue. GopMyiibl, ONMUCHIBaKONIME CBOOOAHOE MaJE€HUE Tella IO
BEepPTUKAIM (JBUXKEHHWE Tejla BHM3 WIM BBEPX OTHOCHUTEIBHO MOBEPXHOCTH
1.5 3emnu). ['paduxu 3aBuCMMOCTH OT BpeMEHH s NPOEKLUUU YCKOPEHHS,
NPOEKIMM CKOPOCTH M KOOPAMHATBI MpPU CBOOOJHOM TaJ€HHM Tejla IO
BEPTHUKAIH
CkopocTh pPaBHOMEPHOIO JBIJKEHHUS Tejla IO OKpyxkHocTu. HampaBienue
CKOpOCTH.
Qdopmyna g BBIYUCIEHUS CKOPOCTH dYepe3 paJuyC OKPY)KHOCTH U TMEPHOL
oOparreHus:
1.6 Y 2R
T

LlenTpocTpemMurensHoe yckopeHue. HampaBiieHHe LEHTPOCTPEMUTEIBHOTO
yckopeHusi. @opMmyia Jij1sl BBIYUCICHUS] YCKOPEHUS:




%R
®opMyita, CBSI3bIBAIOIIAS IEPUO] M YACTOTY OOpaIeHUS:
V= 1
T
Macca. IInotHocTs Bemecta. @opmyiia i BBIYUCICHUS IIJIOTHOCTH:
1.7 _m
V
1.8 Cuna — BektopHas pusnueckas BenuyrHa. ClokeHue CHil
1.9 SIBienune nunepuuu. Ilepsriit 3akon HproToHa
Bropoii 3akon HertoToHa:
F=m-a
1.10
CoHarnpaBieHHOCTh BEKTOpPa YCKOPEHHUsI TeJla U BEKTOpa CHJIbI, ICHUCTBYIOIICH Ha
TEJI0
BzaumopeiictBue Ten. Tperuit 3akon HproToHa:
1.11 F  —_F
1517 T 12
TpeHue nokosa u TpeHHue CKoJbkeHuss. DopMyna sl BBIYUCICHUS MOIYJISI CHUIIBI
TPEHUS CKOJIbKEHUSA:
1.12 pe CKOJIbXKE
F_=u-N
- M
Hedopmarust Tena. Ynpyrue u Heymnpyrue aedopManuu. 3akoH YIPYyrou
113 nedopmaruu (3akon ['yka):
F=k-Al
Bcemupnoe taroreHue. 3aKOH BCEMUPHOTO TSTOTEHUS:
My -1,
F=G.-—L1_2
R
1.14 Cuna TsprecTu. Y CKOpeHHe CBOOOTHOTO MaIeHHUS.
®dopmyra 17151 BBIYUCIICHHS] CHITBI TSHKECTH BOJIM3M TTOBEpXHOCTH 3emun: F = mg.
JIBrxenue ranet Bokpyr Connna. [lepas kocMuueckast CKOpOCTb.
HeBecoMocCTh U eperpysku
Nmiynbe Tena — BekTopHas (u3uvecKas BeTuInHa.
1.15 D=mi
Nmnynbc cuctemsl Ten. M3menenne uMmysbsca. IMIynbe CUiibl
3aKOH COXPaHEHHS UMITYJIbCA JIJISI 3AMKHYTOM CUCTEMBI TEJ:
1.16 p=myy +my Uy =const
PeakTuBHOE IBHKEHUE
Mexannueckast pabora. @opmysna sl BBIYMCIEHUS PaOOThI CHIIBIL:
1.17 A=FscosoL

Mexanuueckas MOIIHOCTE:
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n=4
I

Kunernueckas u MNOTCHIUAJIbHAs SHCPIrus. CDOpMyJIa JJI1 BBIYUCJIICHUA
KUHETHYCCKOU OHEpPIHUn:

J'HUE
E =——
1.18 2 . N
Teopema o kuHeTHueckou s3Heprun. Popmyra 1 BBIYUCICHUS TOTEHIIMAIbHOU
SHEPTUu TeJa, MOIHATOrO
Haxa 3eMIIEN:
E,=mgh
MexaHnueckas SHeprusi:
E=E;+E »
1.19 .
3aKkoH COXpaHEHHUs MEXaHWYECKON sHeprun. PopMyia Jj1sl 3aKOHA COXPAHCHUS
MEXaHMYECKOI SHEepruu B OTCyTCTBUE Uil TpeHus: E = const.
[IpeBpareHue MeXaHUYECKON SHEPTUU TPU HAIMYUU CHIIBI TPCHHSI.
[IpocTbie MexaHU3MBI. «30JI0TOE IPABUIIO» MEXAHUKHU.
Poruar. Moment cuitst: M - FI.
VYcnoBue paBHOBeCHS pblyara:
M+M, +.=0
1.20 1 2
[TonsrkubIil 1 HenoaABWKHBIN O0510ku. KIT/I mpocThix MexaHU3MOB,
n= Aﬂmm.ﬂ:aa
A‘S&I‘I:E‘IEEE&H
[laBiienue TBEpIOTO TENIA.
@dopmyina 11 BBIYMCIICHHS TaBJICHHS TBEPIOTO Tena:
= F
5
1.21 JaBnenue raza. ATMocdepHoe TaBieHue.
I'mapocraTuyeckoe naBieHre BHYTPH KUAKOCTH.
®dopmyra 7151 BBIYUCICHHS TaBJICHHS BHYTPU KUIKOCTH:
P=pgh+Dy,
1.22 3akoH [lackans. ['mapaBaudeckuii mpecc
3akoH Apxumena. Popmyna ISl ONPEACICHUS BBITAIKUBAIOIIEH CHUJIBI,
JIEMCTBYIOIIEH Ha TEJO, NOTPYKEHHOE B KUJKOCTh WM Ta3:
1.23 -
F_jlm_ =pgV
VYcnosue niaBanus tena. [lmaBanue cyjoB M BO30yXOIUIaBaHUE
Mexanudeckue KojeOaHus. AMIUIMTYyAa, TEPUOJ W YacToTa KoJIeOaHMA.
®dopmyna, CBSI3bIBAIOIIAS YACTOTY U MEPHOJ] KOJICOAHMIA:
1.24
v = 1
T
1.25 MaremaTtrueckuid W TOPYKUHHBIM MaATHUKH. [IpeBpanieHue sHepruv npu
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KOJIE0ATEIBHOM IBUXKEHUU

1.26

3aryxarmue Kosuebanus. BelHykaeHHbIe KoeOanus. Pe3onanc

1.27

1.28

Mexanuyeckue BOJHBI. [IpoAoJibHBIE M TONEPEYHBbIE BOJIHBL. [[MHA BOJHBI U
CKOpPOCTb pacrnpOCTPaHECHUS BOJHBI:

h=v-T
3ByK. ['poMKOCTh M BbICOTa 3ByKa. OTpa)keHHE 3BYKOBOM BOJIHBI Ha T'PaHUIIEC
nByX cpen. H(pa3ByK u yIbTpa3ByK

1.29

Ilpakxmuueckue pabomul

W3mepenune cpenHedl IJIOTHOCTH BEHIECTBA; apXHWMEIOBOM CHJIBI; >KECTKOCTH
NPYKUHBL, KOA((UIIMEHTa TPEHUS CKOJIbXKEHHUS; pabOThl CHJIBI TPEHHS, CHIIBI
VIPYTOCTH; CpEIHEH CKOPOCTH IBUKEHHsI Opycka MO HAKJIOHHOM IUIOCKOCTH;
yCKOpeHusi Opycka MNpu JBUKEHUM IO HAKIOHHOW IUIOCKOCTH; YacTOThl M
nepuofa KoieOaHUMl MaTeMaTHMYeCKOro MasTHHKA; 4YacTOThl M Mepuoja
KOJICOAHUH TPYKUHHOT'O MasTHUKA; MOMEHTAa CHJIBI, JCHCTBYIOLIETO Ha phIyar;
paboThl CHJIBI YOPYTOCTH MpU HOIBEME Ipy3a C MOMOILIBIO HEMOABHKHOTO
0J10Ka; pabOTHI CHJIBI YIPYTOCTH MPU NOJBEME Ipy3a ¢ NOMOUIbIO MOJBUKHOTO
OIoKa.

HccnenoBanue 3aBUCHMOCTH apXMMEIOBOM CHUJIBI OT 00bEMa MOIrpy:KEHHON
YacTH Tella ¥ OT MJIOTHOCTH KHUAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHIIbI
OT Macchl TeNa; CUJIbl TPEHUS CKOJIbKEHHS OT CHJIbI HOPMAJIbHOTO JTABJICHUS U OT
poJla TIOBEPXHOCTHU; CHJIbI YIPYTOCTH, BOSHHUKAIOLIEH B MpPYXHUHE, OT CTEHNEHU
nedopmaiuu NPy KUHBI;, YCKOPEHUs OpyCKa OT yrila HakJOHAa HAaNpaBIISIONICH;
nepuojia (4acToThl) KoseOaHUH HUTSHOTO MasTHUKA OT JUIMHBI HUTHU; MEpPHOJa
Kojie0aHUM MPYKUHHOTO MasTHUKAa OT MacChl Ipy3a M KECTKOCTU MNPYKUHBI,
UCCIIIOBaHME HE3aBUCHUMOCTU IepHoja KoJeOaHWH HMUTSHOTO MasTHHKA OT
Macchl rpy3a. [IpoBepka ycioBus paBHOBECHs pblyara

1.30

Qusuueckue A6NeHUs 6 npupode: TPUMEPbl IBIKEHUS C Pa3IMYHBIMU
CKOPOCTSIMH B JKHBOW M HEKMBOW MPUPOJIE, NEUCTBUE CUIIBI TPEHUS B IPUPOJIE U
TEXHUKE, TPWIMBBI U OTIUBBI, JBIWKEHHE IUIaHET COJIHEYHOH CHCTEMBI,
PEaKTUBHOE JIBU)KCHME JKMBBIX OPraHU3MOB, PbIYaru B TEJIE YEJIOBEKA, BIMSHUE
aTMOC(EepHOro JaBJ€HUs Ha JKUBOM OpraHus3M, IUIaBaHHE pbIO, BOCIPHUATHE
3BYKOB )KMBOTHBIMH, 3€MJIETPSICEHHUE, CEHCMHUYECKHUE BOJIHBI, IlYHAMH, 9XO

1.31

2.1

Texnuueckue ycmpoticmea: CIUIOMETpP, NAaTYUKU MOJIOKEHHUS, PACCTOSHUS U
YCKOpEHHUs, TUHAMOMETp, MOJIIMIIHUKY, pPAaKeTbl, pbluar, TIOABWXKHBIA H
HETIOABIDKHBIA OJIOKH, HAKIIOHHAs TUIOCKOCTh, MPOCTHIE MEXaHW3MBI B OBITY,
cooOmrarmuecst cocyipl, YCTPOMCTBO BOJOINPOBOJAA, THAPABIMUYECKUI mpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, HXOJOT,
UCIIOJIb30BaHUE YIIbTPa3BYKa B OBITY M TEXHUKE

TEIJIOBBIE ABJIEHU A

OCHOBHBIE  TOJIO)KEHUSI ~ MOJIEKYJIIPHO-KMHETUYECKOH  TEOpUU  CTPOCHUS

BerecTBa. Mojienu TBEPIOTO, KUJAKOTO U ra3000pa3HOr0 COCTOSHUH BEIIECTRA.
Kpucrammmueckue u amopHbIe Teaa

2.2

I[BI/DKGHI/IG qacTHULl BCIICCTBA. CBs3b CKOpPOCTH  ABHIXXCHUA YaCTUll C
TeMriepaTypoii. bpoyHoBckoe nBmwkenne, tuddysus

2.3

CMmaunBaHue 1 KalmUJIIAPHBIC ABJICHUA

2.4

TemoBoe paciipCHUC U CIXKATUC

2.5

TeroBoe paBHOBECUE
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Buytpennsis sneprus. Pabora m Teruiomepenaya Kak CIOCOOBI M3MEHEHHS

2.6 BHYTPEHHEH YHEPTUU
2.7 Buel Teronepenaun: TemIoONpOBOIHOCTh, KOHBEKIUS, H3ITYUCHHE
Harpeanue wu oxnaxzaenue Ten. KoauuectBo — TemnoTel. Y enbHas
238 TEIJIOEMKOCT:
O=aml(t,~t)
3aKOH COXpaHEHHUS SHEPrUU B TEIUIOBBIX IpoOIeccax. YpPaBHEHUE TEIJIOBOTO
29 Oananca:
O +0, +..=0
Hcnapenne u KouaeHcauus. V3MeHeHUWe BHYTpEHHEH »HEpruM B Ipoliecce
2.10 ucnapeHuss W KoHjaeHcauuu. KumneHue IKUIKOCTH. YJelbHas TerioTa
napoobpasoBanus: L = Q/m
2.11 BraxxnocTh Bo3yxa
[InaBnenne u kpucraumzanus. V3MeHeHHe BHYTPEHHEH SHEpruu mpH
MJIaBJICHUU M KPUCTAUIM3AIMH. Y IeJIbHAS TeIUIOTA IUIABJICHUS:
2.12
_9
- m
213 BuyTpenHsst sHeprusi cropanus TOIUIMBA. Y IeJIbHAs TEIUIOTa CrOPaHus TOIUIMBA:
q=Q/m
2.14 [Tpuntmne! padoTel TerioBbix aeurateneil. KI1J[ teroBoro aBuraresns
IIpakxmuueckue pabomoi
W3mepenne yaenpHON TEMIOEMKOCTH METaUIMYECKOTo HUIWHAPA; KOIUYeCTBa
TEIJIOTHI, TOJYYEHHOTO BOJOW KOMHATHOM TeMIiepaTypbl (HUKCHPOBAHHOM
Macchl, B KOTOPYIO OIYIIEH HAarpeThlii IMHJIMHIADP;, KOIWYEeCTBA TEIJIOTHI,
2.15 OT/JIAaHHOTO HArpeThIM IMJIWHIPOM, TOCIE OIMYCKaHWUs €ro B BOJY KOMHATHOU
TEMIEPATypbl; OTHOCUTENBHOW BIAXHOCTH BO3AYyXa; YIEIbHOW TEMJIOTHI
niaBieHus Jbaa. lcciaenmoBaHwe W3MEHEHUs TeMIlepaTypbl BOIBI  MpHU
pa3JIMYHBIX YCIOBHUAX; SIBICHUS TEIJIOOOMEHAa NMpPU CMEIIUBAHUU XOJOIHOU U
ropsiue BOJBI; MpoIecca NCTIapEeHHs
Qusuueckue s61eHUs 6 npupode: TIOBEPXHOCTHOE HATSDKEHHE U KallWJUIIpHBIE
2.16 SBIICHUSI B TIPUPOJIe, KPUCTAIIBI B MpHupoae, uznyuenue ColiHIla, 3aMep3aHue
BOJI0EMOB, MOpCKHE OpH3bl; 00pa3oBaHUE POCHI, TYMaHa, HHEsl, CHera
Texnuueckue ycmpoticmea. KanWUIspbl, IPUMEPHI UCIOIb30BaHUS KPUCTAJIOB,
217 KUJKOCTHBIM TEPMOMETp, NaTYHK TEMIIEpaTyphl, TEPMOC, CHCTeMa OTOIJICHUS
JIOMOB, TUTPOMETPBI, TICUXPOMETpP, MapoBasi TypOWHA, JBUTATEh BHYTPEHHETO
CrOpaHus
3 OJIEKTPOMATHUTHBIE ABJIEHUA
3.1 Dnektpu3aius Tel. J[Ba BUa 2IEKTPUIECKHX 3apsiI0B
3.2 B3auMopeiicTBre 3apsokeHHBIX Tell. 3akoH Kynona
3.3 3aK0H COXpaHEHUs AIEKTPUIECKOTO 3apsiaa
34 Onektpuueckoe tmone. Hamnpspk€HHOCTh  anekTpuueckoro mous. Ilpunimn
CYTNEPHO3UIINH YJICKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE)
35 Hocurenn osnexkrpuyeckux 3apsaoB. /[leficTBHE DJIEKTPUYECKOrO MO Ha

aeKTpuyecKue 3apsiabl. [IpoBOIHUKY U AUDIEKTPUKHU
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3.6

[TocTostHubIN 2nekTpuyecKkuil TOK. JlecTBus srekTpuueckoro Toka. Cuia Toka.
Hanpsixenue.

I=g/t,U=A/q

3.7
3.8

3.9

3.10

3.11

DIEKTPUYECKOE COMPOTUBIICHHE. Y ACIBHOE SJIEKTPUUECKOE CONTPOTUBIICHHE:
R =pl/S

3akon Oma jus yyactka snekrpuueckoi rernm: | = U/R

[TocnenoBarenbHOE COCIUHEHUE MPOBOTHUKOB:

1, =1, U=U,+U,. R=R,+R,
Hapannenbﬂoe COCAUHCHUEC ITPOBOJHUKOB PABHOI'O COIIPOTUBJICHUA:

U=U:I=I+I;R=2.
: > 577

CMenraHHbIie COSTMHEHUS TPOBOTHUKOB
Pa6ota u MmomHOCTh AsekTprueckoro Toka. A = Ult, P = Ul

3akoH /[>xoyins — Jlenna:

O=I"R-t

3.12

3.13

OneiT Opcrena. MarHuTHOe IMoJie MPSMOrO NPOBOJAHMKA C TOKOM. JIuHum
MarHMTHON MHIYKIIUU

MarsuTHoe MOJ€ MOCTOSHHOTO MarHuta. B3anMoJIeicTBHE HOCTOSHHBIX
Mar"duToB

3.14

JlelicTBME€ MAarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM

3.15

Onpitel Gapanes. SBnenue snekTpoMarHuTHON MHAYKIUU. [IpaBuino Jlenna

3.16

Ilpakmuueckue pabomul

W3MmepeHne  2JEKTPUYECKOTO  CONPOTUBIIEHUS  PE3UCTOPA;  MOLIHOCTH
JJIEKTPUUECKOTO TOKA; pabOThI 3JIEKTPUUECKOTO TOKA.

UccnenoBanne 3aBUCMMOCTM CHJIBI TOKA, BO3HMKAIOIIETO B IPOBOJHUKE
(pe3ucTopsl, JIaMIOYKa), OT HAIPSHKEHHUs Ha KOHIIAX MPOBOJIHUKA; 3aBUCUMOCTH
COTPOTUBIIEHHUS OT JUIMHBI MMPOBOJHUKA, TUIOIIAIN €0 MONEPEYHOro CEYeHUs U
YIEIBHOTO CONPOTUBIICHHUS.

[TpoBepka mpaBuia i AJIEKTPUUYECKOTO HANPSDKEHUS MPU MOCIE0BATEIbHOM
COECIMHEHUN IPOBOAHMKOB; MpaBWJIAa JUISl CHIJIBI AJIEKTPUYECKOTO TOKa IIPH
napauieIbHOM COeIMHEHUHU TIPOBOJIHUKOB (PE3UCTOPHI U JTAMIIOUKA)

3.17

Qusuueckue sA61eHUs 6 npupooe: SIEKTPUUECKHE SBJIEHHS B armocdepe,
AIIEKTPUYECTBO KUBBIX OPraHU3MOB, MATHUTHOE ToJie 3eMITH, Apeiid MOoIoCcoB,
POJIb MATHUTHOTO TIOJIST JIJIs "KU3HM Ha 3eMJle, TOJISIPHOE CHUSHHE

3.18

Texnuueckue ycmpouicmea: SJCKTPOCKON, aMIIEpMETp, BOJIBTMETP, peocTarT,
CUETYMK  DJIGKTPUYECKOM  DHEPruH,  DIEKTPOOCBETHTENbHBIE  MPHOOPHI,
HarpeBaTelIbHbIC AIEKTPONPUOOPHI (mpumepsI), AIEKTPUICCKHE
NpECaAOXPaHUTCIIN, OJICKTPOMAIHUT, JJICKTPOABUTATCIIL MOCTOAHHOI'O TOKa,
TeHepaTop MOCTOSIHHOTO TOKA

3.19

DJIeKTpOMarHuTHbIE BOJIHBI. [1IKkaja 3J1eKTpOMarHUTHBIX BOJIH

3.20

JlydeBas monenb cBeta. [IpsgmosinHeiHOE pacipOCTpaHEHHUE CBETA

3.21

3akoH oTpaxeHus ceera. [1nockoe 3epkano
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3.22

[TpenomiieHne cBeTa. 3aKOH MPETOMIICHUS CBETa

3.23 Hucniepcusi cBera

3.04 Jlunza. Xoxa nyueit B nunze. GokycHOe paccTosiHuE JIMH3BL. OnTuyeckas cuia
munsel: D = 1/F

3.25 ['na3 kak ontuyeckas cucrema. Onruyeckue mpudopsl
Ilpaxmuueckue pabomul
#i#HPar##13mMepeHne ONTHYECKON CWIIBI coOuparomeid JUH3bI, (OKYCHOTO
paccTosiHusl coOuparoieit JTMH3bI (110 CBOICTBY paBeHCTBA pa3MepoB MIpeIMeTa U
U300paxKeHusl, KOTJa MPEJAMET PacIoOKEeH B JBOMHOM (oOKyce), TOoKa3aTes

3.26 MIPEJIOMJICHUS CTEKJIA.
###Par###ccnenoBanue cBOMCTBa M300pa)XKEHUsI, MOJYYCHHOTO C TOMOIIBIO
coOuparomiel JHH3bI, U3MEHEHUs (OKYCHOTO PACCTOSHUS JBYX CIIOKEHHBIX
JIMH3; 3aBUCHUMOCTH yIjia TPEJIOMJICHHS CBETOBOIO Jiyda OT YIJia MajcHUS Ha
TPaHULIE «BO3JIYX — CTEKJIO»

397 Quzuueckue senenusi 6 npupode. 3armenuss Comana u JlyHbl, 1BeTa TeII,
ONTHYECKHUE sBJICHUs B aTMOochepe (1iBeT Heba, pedpakius, paayra, MUPax)

308 Texnuuyeckue ycmpoticmeéa: OYKH, TEPUCKOI, QoTroanmapaT, ONTHYECKUE
CBETOBOJIBI

4 KBAHTOBGBGIE SABJIEHUA

41 PagnoaktuBHOCTE. Anb(da-, Oera-, raMMma-usnydeHus. Peakiuu anbda-u Oera-
pacmnana

4.2 OmneiTel Pesepdopaa mo paccesauro anbda-yactuil. [Inanerapuas Mmogens aToMma

4.3 CocraB aroMHOrO0 siyipa. M30Tomsl

4.4 [Iepnon nmomypacnaza aTOMHBIX SAEp

4.5 Snepuble peakiuu. 3aKOHBI COXPAaHEHUSI 3PS I0BOTO0 U MaCCOBOTO YHCE
Qusuueckue s61eHUs 6 Npupode. ©CTECTBEHHBIA PAJIUOAKTUBHBIA  (OH,

4.6 KOCMHUYECKHE JIy4d, PaJUOAKTHUBHOE W3IIyU€HHE MPUPOJIHBIX MUHEPAJIOB,
JEHCTBUE PaJIMOAKTUBHBIX M3ITyYEHUH Ha OPraHU3M YeJIOBEKa

47 Texnuueckue ycmpoticmea: CEKTPOCKOI, WHANBUIYIBHBIN JO3UMETp, Kamepa

BI/IHBCOHa, AACPHAA DOHEPICTHUKA

80




