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MOACHUTEJIbBHAS 3AIINCKA

PaGouas mporpamma mo (u3uke Ha YpOBHE OCHOBHOTO 001Iero 0Opa3oBaHUS
coctaBiieHa Ha ocHOoBe DenepanbHON pabodeil mporpamMmbl 1o (u3nke 6a30BOTO
YPOBHSI, a TaKXXe MOJIOKEHUH U TpeOOBaHUM K pe3yiIbTaTaM OCBOEHHUS Ha 0a30BOM
YpPOBHE OCHOBHOW 0Opa3oBaTeiabHON Mporpammsel, mpeactaBieHHbx B PI'OC
00O, c yuérom (penepanbHOil pabodeil mporpaMmbl BocnuTaHusg v KoHuenmuu
npenojaBanus yaeoHoro npeamera « Dusmkay.

Copepxkanue mnporpaMMmbl 10 (U3KMKEe HampaBieHO Ha (opMupoBaHHe
CCTCCTBEHHOHAYYHON T'PaMOTHOCTH OOYYAIOIIMXCS W OpPraHU3alHUI0 H3yYCHHUS
GU3MKN Ha NEATeILHOCTHOW OCHOBE. B mporpamme mo (u3uke ydHUTHIBAIOTCS
BO3MOXHOCTH y4yeOHOro mpenMera B peanuzauuu tpedboBanuii ®I'OC OO0 k
TUTAHUPYEMBIM JTUYHOCTHBIM U METaNpeAMETHBIM pe3yJibTaTaM 00yUeHHUs, a TAaKKe
MEXIPEIMETHbIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Tporpamma 1o (u3HMKe ycTaHABIUBAET paclpeaesieHue yueOHOro MaTepraia
1o rojam oOydeHus (10 Kjaccam), MpeiaraeT MPUMEPHYIO MOCIeI0BaTeIbHOCTh
U3Y4YEHUS] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHS TMPEIMETHOTO COJACpKaHUS U
y4eTe BO3PACTHBIX OCOOCHHOCTEN 00yJaronuXcsl.

[TIporpamma mo ¢Qusuke pa3paboTaHa ¢ MENbIO OKa3aHUS METOTUYECCKOU
MIOMOIIIH YYUTEIO B CO3/IaHNU paboueii MpOrpaMMBbI IO Y4eOHOMY IIPEIMETY.

®du3rka SBIACTCS CUCTEMOOOPA3YIONTUM JIJIsl €CTECTBEHHOHAYYHBIX YIEOHBIX
MPEIMETOB, MOCKOJIbKY (PU3WYECKHE 3aKOHBI JIe)KaT B OCHOBE IIPOLIECCOB U
SABJICHUHN, W3yyaeMbIX XUMHEH, Ouosorued, actpoHomued u ¢GU3NIECKON
reorpagueii, BHOCHT BKJAQJl B CCTCCTBEHHOHAYyYHYIO KapTUHY  MHpa,
NpeIoCTaBiIsieT HauOoliee SICHbIE OOpas3lbl NPUMEHEHUS HAyYyHOTO MeEToja
MO3HAHUSA, TO €CTh CII0C00a MOTYUYEHHUs JOCTOBEPHBIX 3HAHUI O MHUPE.

OpHa w3 THaBHBIX 33724 (PU3UYECKOTO OOpa30BaHUS B CTPYKType OOIIEro
00pa3oBaHMsI COCTOWT B (DOPMHpPOBAHHHM E€CTECTBEHHOHAYYHOW TPAaMOTHOCTH H
MHTEpeca K HayKe y 00yJaronnxcs.

W3yuenne ¢usukun Ha 0a30BOM YpOBHE MPEIOJIaracT OBJIAJCHHE
CIICTYIONTUMH KOMIETEHTHOCTSIMH, XapaKTEPHU3YIOMIMMHU €CTECTBEHHOHAYYHYIO
I'PaMOTHOCTb:

e Hay4YHO OOBSCHSTH SIBJICHUS,

e OIICHWBATH U MMOHUMATh OCOOCHHOCTH HAYYHOTO MCCIICIOBAHUS;

e HHTEPIPETHPOBATH JAHHBIC W HCIIOIH30BATh HAYUYHBIC JOKA3aTEIhCTBA

JUTSI TIOJTyY€HUS BBIBOJIOBY.

[lenn wu3yueHuss (PuU3MKKM HA YpPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHUS

OTpe/ieTieHhl B KOHIICTIIMM TIPENoJaBaHus ydeOHoro mpeamera «Du3uka» B



oOpa3oBareibHBIX opraHusanusx Poccuiickoit ®enepanuu, peamu3yOmUx
OCHOBHBIE 00111e00pa30BaTeIbHbIE MPOTPAMMBI.
enu uzyuyenust PuU3nKu:

npuoOpeTeHrne HHTEepeca MU CTpeMJIeHUs OOydalolmuxcs K HaydYHOMY
U3YYCHUIO TPUPOABI, Pa3BUTHE WX HHTEIUICKTYaJIbHBIX M TBOPUYECKHUX
CIIOCOOHOCTE;

pa3BUTHE MPEACTABICHUI 0 HAYYHOM METO/Ie MO3HAHUS B ()OPMHUPOBAHNE
MCCIIEJIOBATEITLCKOTO OTHOIICHUS K OKPYKAIOIINM SIBIICHUSIM;
dbopMupoBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ybTaTa H3YUCHHS
OCHOB CTPOEHHMSI MaTepUH U (yHAaMEHTAIbHBIX 3aKOHOB (DU3HUKU;
dopmupoBaHUEe TPEACTaBICHUN O PoiM (U3UKUA AT Pa3BUTHS APYTUX
€CTECTBEHHBIX HayK, TEXHUKHU M TEXHOJIOTHU;

pa3BUTHE  MpEACTaBICHU O  BO3MOXHBIX  cdepax  Oynyuieit
npoeCCUOHANIBHON JIEATEIbHOCTH, CBSI3aHHOM C (DU3UKOM, MOJTOTOBKA K
JanpHeneMy oOy4eHHI0 B 3TOM HaIlpaBJICHUU.

JlocTmkeHHe 3TUX IieNiel MporpaMMbl MO (U3WKE HAa YPOBHE OCHOBHOTO
oO1ero oOpazoBaHusl 00ECIIEYNBACTCS PEIICHUEM CIEAYIONINX 3a/1ay:

npuoOpeTeHNe 3HAHWA O JUCKPETHOM CTPOCHHWM  BEIIECTBAa, O
MEXaHUYECKUX, TEIUIOBBIX, JJEKTPUYCCKUX, MArHUTHBIX W KBAaHTOBBIX
SIBIICHUSIX;

NpUOOpETEHNE YMEHHUN OMUCHIBATh M OOBSACHATH (PU3UUECKHE SBICHUS C
WCIIOJIb30BAaHUEM TIOJTYICHHBIX 3HAHUM;

OCBOCHHE METOJIOB pEIICHUS MPOCTEHIINX paCUYEeTHBIX 3amad ¢
UCIIOJIb30BAaHUEM bu3rIecKnx MOJIeTIeH, TBOPUYECKUX u
MPAKTUKOOPUEHTHPOBAHHBIX 33/1a4;

pa3BUTHE YMEHUN HAOII0IaTh TPUPOIHBIC SIBJICHUS W BHITIOJIHATH OTBITHI,
nabopartopHbie  pabOTBl M  AKCIIEPUMEHTAIbHBIC HCCICOBAHHUS C
WCIIOJIb30BAaHUEM U3MEPUTEIBHBIX TPHOOPOB;

OCBOCHHE TIPHUEMOB paboTHl ¢ MH(pOpMaImenn (PU3NIEeCKOro COACpKAHUS,
BKJIFOYAsi UHPOPMAIIHIO O COBPEMEHHBIX JOCTIKEHUSX (QU3HUKH, aHATIU3 U
KPUTHYECKOE OIICHUBaHUE MH(POPMAIIHH;

3HAKOMCTBO CcO chepamu poPeCCUOHATILHON ESTEIbHOCTH, CBI3aHHBIMU
C (U3NKOW, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMHU Ha
JTOCTIKEHUSX (PU3UIECKON HAYKH.

OO61iee 4rciIo YacoB, PEKOMEHOBAHHBIX JIJIsl U3yueHUs GU3NKK Ha 6a30BOM
ypoBHe, — 238 yacoB: B 7 kiacce — 68 "acoB (2 yaca B Hejen0), B 8 kiacce — 68
yacoB (2 uwaca B Hememo), B 9 kmacce — 102 uwaca (3 yaca B HEIEI).

[Ipennaraemslii B mporpamMmmMe 1no (Qu3MKe MepedyeHb JabopaTopHbIX padboT U
OTIBITOB SIBJISIETCSI PEKOMEHJIATEIbHBIM, YUUTEh JIeTaeT BHIOOP MPH MPOBEACHUU



7abopaToOpHbIX PabOT M OMBITOB C YYETOM HWHIUBUIYAIbHBIX OCOOCHHOCTEU
00yJarommxcs, CIUCKa SKCIEPUMEHTAIBHBIX 3aJaHHi, MpeajaraéMbiX B pamKax
OCHOBHOTO TOCYAapCTBEHHOTO dK3aMeHa 1Mo (U3HKE.

COJEPKXAHUE OBYUYEHUA

7 KJIACC
Du3uka 1 e€ poJib B IO3HAHUU OKPY/KAKOIIEro M1pa.

Pusuka — Hayka o mnpupone. SBieHus npuponsl. PUZHMYECKUE SBICHU:
MEXaHUYECKHUE, TEMJIOBBIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckue BenUuUUHBL. M3MmepeHue @uanyueckux BelWyuH. Puznyeckue
npudopsl. [TorpemHocts n3mepennii MexryHapoHasi CUCTEMA €AMHMII.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HAayKd HW3Yy4ariOT MPUPOLIY.
EcrecTBeHHOHay4yHBI METOJ| MO3HAHWA: HAOJIIOJIEHUE, IOCTAaHOBKA HAay4YHOI'O
BOIIPOCA, BBIJIBHIKEHHUE TUIOTE3, SKCIIEPUMEHT MO IPOBEPKE TMIOTE3, 0ObSICHEHHE
HaOmogaemMoro siBineHus. Onucanue GU3NYeCcKUX SABJICHHUN C TOMOILBIO MOJIETEN

Hemoncmpayuu.
1. MexaHu4Yeckue, TEIJIOBbIEe, JJEKTPUYECKHe, MArHUTHbIC, CBETOBBIC
SIBJICHHSL.

2. ®duznueckue nMpuOOPHl U MPOIEAypa NPSIMbIX U3MEPEHUN aHAJIOTOBBIM U
U (POBBIM IPUOOPOM.

Jlabopamopnvie pabomul u onvimol.

1. OmpeneneHue LEHbI AEHUS NIKATbl U3MEPUTEIBHOTO MPUOOpa.

2. H3mepeHue pacCTOSHUM.

3. Msmepenue o0bEMaA )KUAKOCTH U TBEPIOTO Tea.

4. OnpeneneHue pa3MepoB MaJIbIX TEN.

5. M3mMepeHue Temmeparypbl MPU MOMOIIM KHUJIKOCTHOIO TEPMOMETpa M

JaTYMKa TEMIIEPaTypBbl.
6. IIpoBeneHue uccienoBaHusl MO MPOBEPKE THIOTE3bI: JAJIbHOCTh MOJIETA
iapuka, mymeHHOT0 FOPU30HTAIBHO, TeM OOJIbIle, YeM OOJIbIlle BhICOTA
IyCKa.
IlepBoHaYajbHbIEC CBEJACHUA O CTPOCHUH BellecTBA.

CtpoeHue BellecTBa: aTOMbl M MOJEKYJbl, WX pa3Mmepbl. ONbITHI,
JIOKa3bIBAOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBmkenne wyactuil BemecTBa. CBiI3b CKOPOCTH ABWKEHUS YACTHUIl C
TemriepaTypoil. bpoyHoBckoe mBmxkenue, muddysus. BzammomeicTBue 4acTuil
BEILIECTBA: MIPUTSKEHUE U OTTAJIKUBAHUE.

ArperatHble COCTOSIHUS BEIIECTBA: CTPOEHUE Ta30B, KUAKOCTEH U TBEPIBIX
(kpucTauIM4ecKkux) Ted. B3auMocCBsi3b MEXKIy CBOWCTBAMHU BEIIECTB B Pa3HBIX



arperaTHbpIX COCTOSHUSX M UX aTOMHOMOJIEKYJSPHBIM cTpoeHHeM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUI BOJBI.

JHemoncmpayuu.

1. HaGnrogenue OpOyHOBCKOTO IBH>KEHHS.

2. Habmonenue nuddysum.

3. HaGmionenue ~ siBmeHWid,  OOBSACHAIOMIMXCA  NPUTSIKECHUEM  WIH

OTTAJIKUBAHUEM YaCTHII BEIIECTBA.

Jlabopamopnsie pabomul u onvimol.

1. OneHka JuaMeTpa aroMa METOJAOM psioB  (C  UCIOJIb30BaHUEM

dboTorpaduii).

2. OmnbITHI 10 HAOJIIOACHHUIO TETUIOBOT'O PACIIMPEHUS ra30B.

3. OmnbIThI 10 OOHAPYKEHUIO AEUCTBUS CHIJI MOJIEKYJISIPHOTO MIPUTSIKEHUSI.

JIBMKeHHe M B3aUMOJAeiCTBHE TeJl.
Mexannueckoe [BUKEHHE. PaBHOMEpHOE W HEpPAaBHOMEPHOE JIBUKCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MpPH HEPAaBHOMEPHOM JBUXKEHUM. Pacuer myTtu u
BPEMEHHU JIBUKECHUS.
SIBnenue wHepruu. 3aKOH WHEpUMH. B3anmoaeicTBue Ten Kak NpUYMHA
W3MEHEHUS CKOpPOCTH [JBWXXEHHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tea.
[ImoTtHOCTH BemiecTBa. CBSI3b INIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IUHUIIEC
o0beMa BEIECTBA.
Cuita KaKk XapakTepucTuKa B3aumojaeicTBus Ten. Cuila ynpyrocTd M 3aKOH
I'yka. 3MepeHue Cuiibl ¢ MOMOIIBIO TUHAMOMETpA. SIBJI€HUE TATOTCHUS U CHUJIa
TskecTH. CHila TSKECTH Ha Apyrux maHerax. Bec tena. Hesecomocts. Crioxkenue
CWJI, HAaNpPaBJICHHBIX MO OJHOM mpsiMoi. PaBHOmelcTBytomas cui. Cuia TpeHwusl.
TpeHune CKOJIbKEHUS U TPEHUE MOKOs. TpEeHUE B MPUPOJIE U TEXHUKE.
Hemoncmpayuu.
1. HabmroneHue MexaHUYeCKOTO ABMKECHHUS Tela.
2. M3mMepeHne CKOpOCTH NPSMOJIUHENHOTO IBUKECHUSI.
3. HaOmronenue siBiIeHUS HHEPLIUH.
4. HabOnrogeHue n3MEHEHHUsI CKOPOCTH TTPU B3aUMOJICHCTBUU TEII.
5. CpaBHEHHME Macc M0 B3aUMOAEHCTBUIO TEI.
6. CnokeHue Cui, HapaBJIEHHBIX 10 OJHOMN MPSIMOM.
Jlabopamopnsie pabomul u onvimol.
1. OmnpeneneHre CKOPOCTH PABHOMEPHOTO JABUXKEHHUS (IIapUKa B KUIAKOCTH,
MOJIEIN DJIEKTPUUECKOTO0 aBTOMOOWIISI M TaK Jlajiee).

2. OmnpenenieHUe CpeHEM CKOPOCTH CKOJBXKEHUsI OpyCcKa WM IapuKa Io
HAaKJIOHHOM IIJIOCKOCTH.

3. OmnpenenieHue IIOTHOCTU TBEPIOTO TeEa.



4. OmbITHI, JIEMOHCTPHUPYIOIINE 3aBUCUMOCTh pacTsDKeHHs (nedopmarun)
NPY>KUHBI OT MIPUII0KEHHOUN CHUIIBI.
5. OnbIThl, IEMOHCTPUPYIOIIME 3aBUCUMOCTD CHJIBI TPEHUS CKOJIBKEHHUS OT
BECA TEJIa U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.
J/laBJieHHEe TBEPABIX TeJl, )KUAKOCTEH U ra3oB.

JaBnenue. CriocoObl yMEHBITICHUST ¥ YBEJTUYCHHUS JaBieHus. J[aBieHue rasa.
3aBUCUMOCTh JaBJEHUS raza OT oObema, Temmeparyphl. llepenaya maBieHUs
TBEPABIMU TEJaMU, XUAKOCTIMH W raszamu. 3akoH [lackans. [THeBmaTuueckue
MalllMHbl. 3aBUCUMOCTb JABJICHUSI KUJKOCTH OT TIyOuHBI. ['mapocratnueckuii
napanokc. Coobmaronuecs: cocyapl. [ uapaBindeckue MeXaHU3MBbI.

AtMocdepa 3emun u atmocdepHoe naBieHue. [IpuumHbBI CyliecTBOBaHUS
BO3yIIHON 00onouku 3emiu. OmnbiT Toppuyennu. M3mepenue atMochepHOro
JaBJIeHUs. 3aBUCUMOCTh aTMOC(HEpPHOTO JaBJICHUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 11t ©3MEpeHUs: aTMOCHEPHOTO JTABJICHUS.

JlelicTBHE )KUIAKOCTH M ra3a Ha IOTPYKEHHOE B HUX TeJIO. BriTankusaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BozayxomnnaBanue.

Hemoncmpayuu.
3aBUCUMOCTbH JABJICHUS ra3a OT TEMIIEPATYPBL.

[Iepenaua naBneHHs KUJIKOCTHIO U Ta30M.
Coobmiaronuecs coCybl.

['mapaBauyeckuit mpecc.

[IposiBneHue nelcTBUA aTMOCPEPHOTO JaBICHUS.

S A

3aBUCUMOCTh BBITAJKHUBAIOUIEH CHJIBI OT 00BbEMa MOTPYKEHHOW YacTU
T€Ja ¥ IJIOTHOCTH JKUJIKOCTH.

N

PaBeHCTBO BBITATKMBAIOIIEH CUJIbI BECY BHITECHEHHOM KUJIKOCTH.

8. YcIIOBHME IUIABaHMS TEJ: IUIABAHWE WIIA NOTPY)KEHUE TEJ B 3aBUCUMOCTHU
OT COOTHOIIIEHUS MJIOTHOCTEN TEJIa U )KUIKOCTH.

Jlabopamopnsie pabomul u onvimol.

1. HccnenoBanue 3aBUCUMOCTH Beca Teja B BOJIE OT 00bEMA MOTPYKEHHOM B
KUJKOCTh YaCTH TeEJA.

2. OmnpeneneHue  BBITAJIKUBAIONIECH CUJIbI, JCHCTBYIONIEH Ha  TeJo,
MOTPYKEHHOE B )KUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUIIBI, JEHCTBYIOIIEH HA TEIO
B JKMJIKOCTH, OT MaccChl TeJa.

4. OnpIThl, AEMOHCTPUPYIOUIME 3aBUCUMOCTb BBITAIKHUBAIOIIEH CHUJIBI,
JNEUCTBYIOIIEH Ha TeJIO B KUAKOCTH, OT OOBEMA MOTPYKEHHOW B
JKUJIKOCTh YaCTH TE€Ja U OT IIOTHOCTH KUIKOCTH.

5. KoHCTpyupoBaHne apeoMeTrpa WM KOHCTPYUPOBAHUE JIOOKU U

OIIpeleNIEHUE €€ IPy30N0AbEMHOCTH.



PaGora u MOIIHOCTB. JHepPrus.
Mexanuueckast pabota. MOITHOCTb.
[IpocTbie MexaHU3MbI: pblyar, OJOK, HaKJIOHHas IUIOCKOCTh. IIpaBuiio
paBHOBecus peiuara. llpumeHeHue mpaBWia paBHOBECHS pbluyara K OJIOKY.
«3osi0TOE TpaBUWIO» MexaHukH. KoapduuueHt mnosie3HOoro AeicTBus (naiee —
KIIJI) mpocthix Mexanu3moB. [IpocTeie MeXaHU3MBI B OBITY U TEXHHKE.
Mexannueckass odHeprus. KuHeTmyeckas W TNOTEHUUAIbHAs DHEPTHUS.
[IpeBpaleHre OTHOTO BHUJ1a MEXaHUYECKOW SHEPTUH B IPYTOW. 3aKOH COXPAHEHUS
SHEPrYUH B MEXAaHUKE.
Hemoncmpayuu.
1. IIpumepsl MPOCTHIX MEXAHU3MOB.
Jlabopamopnsie pabomol u onvimol.
1. Omnpepnenenue pabOThl CUIIBI TPEHUS TPU PABHOMEPHOM JBUKEHUHU TeJa
10 TOPU3OHTAIBHON ITOBEPXHOCTH.

2. HccnenoBaHue yclIOBUM PaBHOBECHS pblyara.
N3mepenne KIIJI HakIOHHOM TIIIOCKOCTH.

4. V3yuyeHune 3aKOHA COXpPaHEHUs MEXAHUYECKOM YHEPIUH.

8 KVIACC

TenyoBble SIBJIEHUS.

OCHOBHBIE TIOJOXKEHUSI MOJIEKYJISPHO-KUHETUYECKOM TEOPUU CTPOCHUSA
BelecTBa. Macca U pa3Mepbl aTOMOB M MOJIEKYJI. OMNbIThI, TMOATBEPKIAIOIINE
OCHOBHBI€ MOJIOKEHUS MOJIEKYJISIPHOKUHETUUECKON TEOPHUH.

Mopenu TBEPAOro, >KUJIKOTO M Tra3000pa3HOr0 COCTOSHUM BelIeCTBa.
Kpucrannuueckue u amopdubie Tena. OObICHEHUE CBOMCTB ra3oB, XKHUJIKOCTEH U
TBEPABIX TEA HA OCHOBE TMOJIOKEHUH MOJIEKYJIAPHO-KUHETUYECKON TEOPHH.
CmaunBaHU€ M KanWUISIpHBIE sBJICHUS. TenaoBoe paciupeHue u cxaTue.

Temnepatypa. CBs3b TeMIIEpAaTypbl CO CKOPOCTBHIO TEIJIOBOIO JABHUXKCHUS
gactull. BHyTpenHssi sHeprusi. CrnocoObl U3MEHEHUS BHYTPEHHEHW SHEpPruu:
Temionepeaaya u COBEPIIICHUE paboTHL. Bunasr TEIUIONEpEAAYM:
TEIUIONPOBOAHOCTh, KOHBEKIINS, N3IIyUYECHHUE.

KonnuectBo TemIoTel. YjeilbHasg TEIVIOEMKOCThH BellecTBa. TemIooOMeH H
TEIJIOBOE€ paBHOBEcHE. YpaBHEHHE TemioBoro Oamanca. [lmaBnenue wu
OTBEpJICBAHUE KPUCTALIMYECKUX BEIIECTB. YJAElbHAs TEIJIOTa IUJIABJICHUS.
[TapooOpazoBanue u konHjaeHcanusa. Mcnapenue. Kumenue. YjaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpaTyphl KHIIGHUS OT aTMOC(HEepHOTO
JIaBJICHUS.

BrnaxHocTe Bo3ayXxa.

DHeprus TOIUIUBA. Y IeJIbHAs TeIIOTa CTOPAHMUSL.



[Tpuauner pabotel TersioBbix apurareneit KIIJ[ temmoBoro nsurarens.
TennoBble ABUTATENM U 3aILATA OKPYKAIOIIEH CPEIbI.

3aKOH COXPAHEHUS U MIPEBPAILECHUS SHEPTUU B TETUIOBBIX MIPOIIECCAX.

Jemoncmpayuu.

1.

2
3
4.
5

L ©® N o

10.
11.
12.
13.

HaOGnronenrie OpoyHOBCKOTO JABUKEHUS.

Ha6monenne nuddysun.

HaGmronenue siBjeHU cMauuBaHUs U KalIWJUISIPHBIX SIBJICHHM.
HaGmroienre TermioBoro pacmpeHus Tel.

N3meHeHne naBieHus rasa Mpyd U3MEHEHUM 00bEMa UM HarpeBaHUM WU
OXJIAXKJICHUU.

[IpaBuia uzMepeHus: TeMIEpaTyphl.

Bunb! Terionepenayu.

OxJaxaeHue Npu COBEPIICHUH padOThI.

HarpeBanue npu coBepiiieHUU pabOThl BHEIIHUMU CUJIaMHU.
CpaBHeHUE TEIIIOEMKOCTEN pa3IMYHBIX BEIIECTB.
HabGnronenue xumneHus.

HaGmro1eHre mocTosTHCTBA TeMIepaTyphl IPH TUIaBJICHUU.
Mogenv TemIOBbIX IBUTATEIICH.

Jlabopamopnsie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMnBITH IO 0OHAPYKEHUIO JEHCTBHUS CHUJ MOJICKYJISIPHOTO IIPUTSKEHHUS.
OnbITHI 110 BHIPAIIMBAHUIO KPUCTAJJIOB OBAPEHHOM COJIM WJIM caxapa.
OnbITEl 110 HAOJIIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, KUJIKOCTEH U
TBEPABIX TEIL.

OmnpeaencHue AaBIeHUS BO3yXa B OAJTOHE IIIIPHIIA.

OnbIThl, JAEMOHCTPUPYIOIIUME 3aBHCHUMOCTb JABJICHUS BO3AyXa OT €Tro
o0béMa M HarpeBaHUs U OXJIAXKICHHUS.

[IpoBepka runmoTe3bl JUHEUHOM 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUYECKOUN TPYOKE OT TEMIIEPATYPHI.

HaOnronenne wW3MEHEHHs] BHYTPEHHEH DSHEpPruuM Tejla B pe3ysibTaTe
Tertonepeaayr U paboThl BHEITHUX CHJI.

HccnenoBanue siBIEHUS TEIUIOOOMEHA IMPU CMEIIMBAHWUU XOJIOJHOW U
ropstyei BOJIBL.

Onpenenenne  KOJMWYECTBA  TEIUIOTHI, TMOJYYEHHOTO BOJIOW  IIpHU
TEIUIO0OMEHE C HarpeThiM METAJTNYECKUM I[TUIUHIPOM.

OnpeneneHue yaeabHOU TEMI0EMKOCTH BEIIECTBA.

HccnenoBanue mporecca UCIapeHusl.

OnpenenieHne OTHOCUTENBHOM BIIAXKHOCTH BO3yXa.

OmnpeneneHue yaelbHON TEIUIOTHI TUIaBJICHUS JIb/A.

3HCKTpI/I‘IeCKI/Ie M MAarHUTHbIC ABJICHHUA.



Onektpuzauust Ten. J[[Ba poma snekTpuyeckux 3apsaoB. B3aumoneiicTBue
3apsoKeHHBIX  Tesl. 3akoH KymoHa (3aBUCHMMOCTB  CHJIBI  B3aUMOJICUCTBUS
3apSKEHHBIX TEJT OT BEJIMYUHBI 3aPSI0B U PACCTOSHUS MEXTY TEJIaMU).

Onekrpuueckoe mnone. Hanpssk€HHOCTh dnexkTpudeckoro mosd. [IpuHiun
CYyHEpHO3ULIUU IIEKTPUUECKUX T0JIeH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snekTpuuecKux 3apsioB. DJIEMEHTAPHBIA 3JIEKTPUUECKUN 3apsij.
Crpoenune aroma. IIpoBOOHMKM W  AWDJIEKTPUKH. 3aKOH  COXPAHEHHS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKU TOK. YCIIOBUS CYLIECTBOBAHUS DIECKTPUUYECKOTO TOKA.
M CTOYHMKHM TOCTOSIHHOTO TOKa. JIeWCTBHUS SIEKTPUUYECKOro TOKa (TEeIioBoOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUM TOK B KUJKOCTSX U raszax.

Onektpuueckass uenb. Cuia  Toka.  DJNEKTPUYECKOE  HaIpsKEHHE.
ConpoTuBieHUE TPOBOJHUKA. Y ICIBHOE CONPOTUBJIEHUE BellecTBA. 3akoH Oma
o ydactka nend. [locnegoBarenbHOe W mapajlielbHOE — COCIMHEHHE
ITPOBOTHUKOB.

PaGora ® MOIIHOCTH dJEKTpUYecKoro Toka. 3akoH Jlxoyns—Jlenna.
DJIEKTPUYECKUE LIETIH U TTOTPEOUTENH dJIEKTPpUUECKOi sHepruu B ObITy. KopoTkoe
3aMbIKaHUE.

[ToctossHHBIE ~ MarHUTHl.  B3aumMOmEeNCTBUE  TMOCTOSAHHBIX  MAarHWTOB.
MarnutHoe nosie. MarHuTHoe 1osie 3eMJId U €ro 3Ha4Y€HHE IS KU3HU Ha 3eMile.
Omeir  Opcrega. MarHuTHoe 1MOJ€  3JEKTPUYECKOro Toka. IIpuMeHenue
AJIEKTPOMArHWTOB B TEXHUKE. J[€MICTBME MArHUTHOIO MOJISI HA MPOBOJHUK C TOKOM.
DIIEKTPOABUTATENb MOCTOSTHHOTO TOKa. lCMoNb30BaHUE 3JEKTPOJBUTATENCH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel Dapajies. SIBneHue daeKTpoMarHuTHOM uHaykiuu. [IpaBumno Jlenna.
DNeKTporeHepaTop. Cnioco6b1 MTOJTy4YEHUS AIEKTPUYECKOU SHEPTUH.
DJIEKTPOCTAHITUN HAa BO30OHOBIISIEMBIX UCTOUHUKAX YHEPTUH.

Jemoncmpayuu.

DeKTpu3alus Tel.

JIBa poJia 3JIEKTpUUYECKUX 3apsS 0B U B3AUMOJCUCTBUE 3aPSKEHHBIX TEJ.
YCTpOUCTBO U IEUCTBUE IIEKTPOCKOIIA.
DIIEKTPOCTATUYECKAS UHAYKIIHSL.

3aKOH COXpPAHEHUS JICKTPUUECKHUX 3aPJI0B.
[IpOBOJTHUKH U AUDIEKTPUKH.

MonenupoBaHue CUIOBBIX JIMHUM JEKTPUYECKOTO TTOJIS.
M cTOYHMKHN TOCTOSIHHOTO TOKA.

JleficTBUSA DNEKTPUYECKOTO TOKA.

10. DNEKTPUUYECKUI TOK B KUJKOCTH.

11. ['a30BbIN pas3psL.
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12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

25.

N3mepenune cuiibl TOKka aMIIEpMETPOM.

N3MepeHune 3eKTPUYECKOTr0 HANPSIAKEHUST BOJIbTMETPOM.

Peocrar 1 MarasuH COpOTUBIICHUM.

BzauMopaeiicTBHe OCTOSIHHBIX MAarHUTOB.

MoaennpoBaHue HEBO3MOKHOCTH Pa3AEICHUS TOJIOCOB MarHUTa.
MoenupoBaHre MarHUTHBIX MOJIEH MOCTOSSHHBIX MAarHUTOB.
OnbIT IpcTena.

MarauTHo€ 1oJie TOKa. DIEKTPOMArHuT.

JlelicTBHE MarHUTHOTO MOJIA HAa TPOBOJHUK C TOKOM.
DIIeKTPOABUTATENIh TOCTOSSHHOTO TOKA.

HccnenoBanue sBICHUA 3JICKTPOMArHUTHON MHIYKIIHH.

OmnbiThl @apajes.

3aBUCUMOCTh HAIpPaBJICHUA HWHAYKIMOHHOTO TOKAa OT YCIOBUH €ro
BO3HUKHOBEHHUS.

DIIeKTPOTreHEepaTOp MOCTOSHHOTO TOKA.

Jlabopamopnwie pabomul u onvimol.

1.
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10.
11.

12.

13.
14.

OnbITel 1O HAOMIOACHUIO DJICKTPU3AIMU TN HWHIAYKIMEH U TpH
COMPUKOCHOBEHHH.

HccnenoBanne JEUCTBUS JJIEKTPUYECKOTO TMOJISI HA TMPOBOJHUKH H
JTIADJICKTPUKH.

COopxka u npoBepka pabOThI JIEKTPUICCKOMN TN MOCTOSHHOTO TOKA.
N3mepenue u peryjJupoBaHue CHIIbI TOKA.

N3mepenue v peryaupoBaHue HAPSIKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, WIYILIETO 4Ye€pe3 PEe3UcTop, OT
CONPOTHUBIICHUS PE3UCTOPA U HAIIPSIPKEHUST HA PE3UCTOPE.

OnbITHI, JIEMOHCTPHUPYIOIIINE 3aBHCUMOCTh AJIEKTPUYECKOTO
COTNPOTUBJICHUSI TIPOBOJHMKA OT €ro JUIMHBI, IUIONIAAN TOMEPEUHOTrO
CEUCHUS U MaTepHaa.

IIpoBepka TmpaBuia CIOXKEHUS HANPsHKEHUW TIPpU  TOCTeI0BaTEILHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia Jjis CWIBl TOKa MPU MApaJIEIbHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenue paboThl ANEKTPUUYECKOTO TOKA, UAYIIIETO YePe3 PE3UCTOP.
OnpeneneHue MOIIHOCTH  AJIEKTPUYECKOTO TOKa, BBIACISIEMOM Ha
pesucrope.

HccnenoBanre 3aBUCMMOCTU CHJIBI TOKA, MAYIIETO Yepe3 JaMIIO4Ky, OT
HaIpsKEHMS Ha HEW.

Omnpenenenue KII/] narpeBarerns.

HccnegoBanre MarHUTHOTO B3aUMOJACHCTBUS IMMOCTOSSHHBIX MAarHUTOB.



15. I3yyeHne MarHuTHOrO MOJIA IIOCTOSHHBIX MAarHUTOB IIPU  HX
O00BEIMHEHUU U pa3/JICIICHUN.

16. MccnenoBanue AENCTBHS DJIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

17. OOBITBI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJBl  B3aWMOJCHCTBUS
KATYIIKM C TOKOM M MarHuTa OT CHJbl TOKAa M HaIPaBJICHUSA TOKa B
KaTyILKE.

18. MI3yueHue AeiCTBUSA MarHUTHOTO MOJIS HA IIPOBOJHUK C TOKOM.

19. KoHcTpyrpoBaHue u u3ydeHue padoThl AIEKTPOIBUTATEIS.

20. M3mepenne KIIJ[ anekTpoaBUrareibHONM yCTaHOBKH.

21. OnBITEI 1O MCCIIEIOBAHUIO SIBJIEHUS 3JEKTPOMArHUTHOW WHIYKIIMH:
VICCIIEIOBAHNE W3MEHEHMM 3HAYEHUS W HAINPABICHUS HWHIYKIMOHHOIO
TOKA.

9 KUIIACC

MexaHnn4yeckue siBJCHUSA.

Mexannueckoe JABWKeHHe. MarepuanpHass Touka. (Cucrema oOTcuéra.
OTHOCUTENBPHOCTh MEXAHUYECKOTO JBWKEHUSA. PaBHOMEpHOE NPSMOJIUHENHOE
nBxkeHne. HepaBHoMmepHoe npsiMosinHeiiHOe ABukeHue. CpelHss 1 MTHOBEHHast
CKOpOCTH TeJia IPU HEPABHOMEPHOM JIBUKECHUU.

VYckopenue. PaBHOyckopeHHoe mpsimosinHelHOoe JBikeHue. (CBoOomHOE
najgenue. Onbitel ['anumnes.

PaBHOMEpHOE ABMXKEHUE MO OKpY>KHOCTH. Ilepnon m yvacrora oOpamieHus.
JluneriHas u yriioBast CKOpocTH. LIeHTpoCTpeMUTEBHOE YCKOPEHHUE.

[Tepsblii 3ak0H HbtoToHa. Bropoit 3akoH HeroToHa. Tperuit 3akon HeroToHa.
[TpuHIUIT CYyNIEepHO3ULIMU CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cumia TpeHus: cuiia TPEHUS CKOJIbKEHHUS, CUJla
TPEHHUS TIOKOSI, APYTHUE BUJIBI TPEHUSL.

Cuna TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. Y CKOpPEHUE CBOOOIHOIO
najgeHus. J[Buxenue mianetr Bokpyr Connua. IlepBasi kocmuyeckasi CKOpPOCTb.
HesecoMocTs u neperpysku.

PaBHOBecre marepuanabHON TOYKU. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPETUIEHHON OChIO BpaieHus. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynee Tena. M3menenune ummyinbca. UMnynbe cuiibl. 3aKOH COXpaHEHUS
MMITyJIbCa. PEakTUBHOE IBUKEHUE.

Mexannueckass paboTa M MOIIHOCTh. PaboTa cuMJl TSXKECTH, YNPYTOCTH,
TpeHus. CBsi3b dHEpruu U padoThl. [loTeHIIMaIbHAS SHEPTUS TEJa, MOJHATOrO HaJl
MMOBEPXHOCTHIO 3eMIIH. [loTeHIIManbHas SHeprust CKaTou npykuHbl. Knnetnueckas
sHeprus. TeopeMa 0 KMHETUYECKOM HHEPIHHU. 3aKOH COXPAHEHUSI MEXAHUYECKOMU
SHEPIUU.

Hemoncmpayuu.
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8.
9.

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

HabGmronenne MexaHn4ecKoro JBMIKEHUS Tela OTHOCUTEIBHO Pa3HBIX Tell
OTCYETA.

CpaBHeHME TyTE€W W TPACKTOPUN JABMKEHUS OJHOIO U TOTO K€ Tela
OTHOCHUTEIIBHO PA3HBIX TEJ OTCYETA.

N3MepeHune CKOpOCTH U yCKOPEHUS MPSIMOJIMHEWMHOTO JIBUKEHHS.
HccnenoBanre Npu3HAKOB PABHOYCKOPEHHOTO JBHXKEHUS.

HabGmronenue nBr>keHHs Tella Mo OKPYKHOCTH.

HaGmroienre MexaHu4ecKuX sIBJICHUM, TPOUCXOIAIIUX B CUCTEME OTCUETA
«Tenexka» mnpu €€ pPAaBHOMEPHOM M  YCKOPEHHOM JIBUYKCHUU
OTHOCHUTEIHHO KabnHEeTa (PU3NKH.

3aBUCHUMOCTh YCKOPEHHS Te€la OT MacChl Tela W JICUCTBYIOLIEH HAa HETO
CUJIBL.

HaGmroienne paBeHcTBa CHII MPU B3aUMOJICUCTBUU TEIl.

N3MeHeHune Beca Tena npu yCKOPEHHOM JBHXKEHUH.

[Iepenaua uMmirysbca Ipu B3aUMOJICHCTBUU TEIL.

[IpeoOpazoBaHus SHEPTUH NTPU B3aUMOJICHCTBUH TEII.

CoxpaHeHue UMITyJIbCa MPU HEYIPYTOM B3aUMO/ICHCTBUMU.

CoxpaHeHue UMITyJIbca NPy a0COIIOTHO YIPYTOM B3aUMOJCHCTBUU.
HaOGnroienre peakTUBHOTO JBUKEHUS.

CoxpaHeHre MEXaHUYECKOM YHEPTUHU TIPU CBOOOTHOM TaJICHUH.
CoxpaHeHrne MEXaHUYECKOM SHEPrUuU MPU JBUKEHUU Teja MO0/ IECTBUEM
PY>KUHBI.

Jlabopamopnsie pabomul u onvimol.

1.

KoHncTpyupoBanue TpakTa Juisi pa3roHa W JAbHEUINEr0 PaBHOMEPHOTO
JIBYDKEHUS TIAPUKA WA TETIEKKU.

Omnpenenenue cpeaHed CKOPOCTH CKOJBXEHUS OpycKa WA JBUKCHHS
IIapuKa Mo HAaKJIOHHON TUIOCKOCTH.

OmnpeneneHrne yCKOpEHUsS Tejla MPH PAaBHOYCKOPEHHOM JBMKCHHH IIO
HaKJIOHHOM IIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHU MPH PABHOYCKOPEHHOM
JBYOKCHUH 0€3 Had4aabHOW CKOPOCTH.

[IpoBepka rUMOTE3Bl: €COU TPH PABHOYCKOPEHHOM JBWKECHHH O€3
HAYaJbHOW CKOPOCTH IYTH OTHOCSTCS KakK P HEYETHBIX YHCET, TO
COOTBETCTBYIOLIUE MPOMEKYTKHA BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBKEHUS OT CHIIBI
HOPMAJIBHOTO JIaBJICHUSI.

Omnpenenenue kodpunrieHTa TPEHUS CKOJIbXKECHHUS.

Onpenenenne KECTKOCTH NPYKUHBI.



9. Ompenenenue paOOThl CHIIbI TPEHUS MPU PAaBHOMEPHOM ABM)KCHHUU Tella
10 TOPU3OHTAJIBHOW IMOBEPXHOCTH.
10. Onpenenenre pabOThl CWIbBl YIOPYroCcTH TIPU TMOABEME Tpy3a C
UCTIOJIb30BaHUEM HETIOABMYKHOTO U TIOJIBUKHOTO OJIOKOB.
11. MI3y4yeHune 3aKk0Ha COXpAHEHUS SHEPTUH.
Mexannuyeckue KoJ1eOaHUS U BOJIHBI.

KonebarensHoe nBuxenue. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOAHUI: TIEPHUO/I,
4acToTa, aMIUIATYy1a. MaremMaTuyecKuil U NpyKUHHBIM MasTHUKU. [IpeBpamieHue
HHEPruu MpH K0JIeOATEIHbHOM JIBUKEHHUU.

3aryxatonue — koneOanus.  BoiHykaennole — koneOanms.  Pe3onanc.
Mexannueckue BoaHbl. (CBoOWCTBa MeXaHWYeCKMX BOJIH. IIpoposibHble U
NnonepevyHble BOJIHBL. JIMMHA BOJHBI M CKOPOCTh €€ pacrnpOCTpAHEHUS.
MexaHnyeckue BOJIHbI B TBEPIOM TEJI€, CEHCMUYECKUE BOJIHBL.

3ByK. I'poMKOCTh 3ByKa M BbicoTa TOHA. OTpaxenue 3Byka. MHPppa3Byk u
YIBTPa3BYK.

Hemoncmpayuu.

1. HaOmromenue kojieO0aHHM Tea IMOJ JEHUCTBUEM CHUJIBI TSHKECTA U CHIIBI
YIPYTOCTH.

HabGmronenue kosnebaHuii rpy3a Ha HUTU U Ha TPy KUHE.
HaOGmroienre BoIHYKICHHBIX KOJIeOaHUM U pe30HaHCa.
Pacrnipoctpanenue mpo10JIbHBIX U MOMEPEYHBIX BOJIH (HA MOJIETIH).
Habnrogenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
. AKyCTH4YECKHU PE30HAHC.
JIaﬁopamopnbte pabomul u onvimel.
1. OmpezneneHne dYacTOoThl M Tepuoja KojeOaHM MaTeMaTHu4ecKoro
MasTHUKA.
2. Ompepenenuie 4acTOThl M IEPHOJIa KOeOaHU MPYKUHHOTO MAasTHUKA.
3. HccnenoBanue 3aBUCUMOCTH MEPUOJIa KOJICOAHUN MOJBEIICHHOTO K HUTU
rpy3a OT JJIMHBI HUTH.
4. VccnemoBaHue 3aBUCHMOCTH MEPUOIA KOJIEOAHUN MPYKMHHOTO MasiTHUKA
OT MAacchl rpysa.
5. IIpoBepka HE3aBUCUMOCTH MepHOJia KoJeOaHUN Ipy3a, MOJBEIICHHOTO K
HUTH, OT MAcChl Ipy3a.
6. OmbITBl, JEMOHCTPUPYIOIIME  3aBUCHUMOCTh Mepuoja  KoJeOaHMid
NPY>KMHHOTO MasTHUKA OT MacChl IPy3a U KECTKOCTH MPYKUHBI.
7. U3mepenue yckopeHus CBOOOIHOTO MaJeHUSI.
DJIEKTPOMATHUTHOE I10JI¢ U JIEKTPOMATHUTHBIC BOJIHBI.
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DNEeKTPOMAarHUTHOE  MoJie.  DJIEeKTpOMarHuTHble  BOJHBL.  CBoiiCTBa
AIEKTPOMArHUTHBIX BOJH. I[llkana 3JeKTpOMarHuTHbIX BOJH. lcnonbs3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJISl COTOBOM CBS3H.

DnekTpoMarHuTHas npupozaa csera. Ckopocts cBera. BomHOBBIE CBOMCTBA
CBETA.

Hemoncmpayuu.

1. CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BoOJHOBBIE CBOKCTBA CBETA.

Jlabopamopnsie pabomul u onvimol.

1. HM3ydeHne CBOWCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIbIO MOOHMIBHOTO

TenedoHa.
CeeToBbIe SIBJICHHS.

JlyueBas  momenp  cBera.  Mcrounuku ~— cBera.  IlpsAmosmHeEnHOe
pacrpocTtpanenue ceera. 3atmeHnns CosHua u Jlynsl. Otpaxenue csera. Ilimockoe
3epKano. 3aKOH OTpaKE€HUs CBETA.

[Ipenomnenue cBera. 3akoH MpenomiieHUsi cBera. llonHoe BHyTpeHHee
OTpakeHHe cBeTa. [Icnonb30BaHME MOJHOIO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKHUX CBETOBOJAAX.

Jlunza. Xon onyueit B JnumH3e. Onrtuueckas cucrema ¢oToanmnapara,
MHUKpPOCKOIIa M TeJlecKoma. ['Ja3 Kak omnTuYeckas cHucTema. biau3opykocTh U
JaTbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crnekTp. Omnbitel Hptorona. CroxkeHue
CIEKTpalbHBIX I[BETOB. JlHcnepcus cBeTa.

Hemoncmpayuu.

[IpsAmMonuHEerHOE pacpOCTPAaHEHUE CBETA.

OTtpakeHue cBera.

[Tony4yenune n3o0paxeHui B MIOCKOM, BOTHYTOM U BBIIYKJIOM 3€pKaJiax.
IIpenomiienue cBera.

OnTu4eckuii CBETOBO/.

Xox mydei B coOOMparoIieil TnH3e.

Xo0J1 1y4ey B pacCenBarollIeH JTUH3E.

[Tonyyenune n300paxeHuil ¢ TOMOUIBIO JTUH3.

[TpuHun aeiictBus ¢oToanmapara, MUKPOCKONA U TEJIECKOIIA.

10. Moaens ri1asa.

L 0 N o Uk wWwN R

11. Pa3noxenue 6emoro cBera B CIIEKTP.

12. [lonyyenue 6em0ro cBeTa MpH CI0XKEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopnsie pabomul u onvimol.

1. HccnenoBanue 3aBUCUMOCTH yIjla OTpPaKeHHUsI CBETOBOIO Jydya OT yria
NaJCHUs.



2. M3ydeHue xapakTepUCTHK U300pakeHUs IpeIMETa B INIOCKOM 3epKalie.

3. HccnenoBaHue 3aBUCHMOCTH yIUIa NPEJIOMIIEHUSI CBETOBOTO JIy4a OT yIJIa
NaJICHNs Ha TPAHULIE «BO3LYX—CTEKIIO».

4. Tlomyuenue n300paxxeHHi ¢ TOMOIIBIO COOMPAIOIIEH JIUH3HI.
Omnpenenenne GOKYCHOTO PACCTOSIHUSI U ONTHYECKON CHIIBI COOMparomieit
JIMH3BI.

6. ONBITHI 110 Pa3JIOKEHUIO OEJIOTr0 CBETa B CIIEKTP.

7. OnbITH IO BOCHPUSATHIO LIBETA MPEAMETOB NpPH UX HAOJIOJCHUM 4Yepes
LIBETOBBIE (PUIIBTPHI.

KBaHnTOBBIC SIB/ICHUS.

OmnbiTel Pesepdopaa u minanetapHas mozens aroma. Moaens atoma bopa.
Hcnyckanue u norioieHne ceera aroMmoM. KBaHThl. JInHelHyaThie CIIEKTPBI.

PanuoaktuBHOCTh. Anb(a, Oeta- U ramma-usnydenus. CTpoeHHE aTOMHOIO
anpa. HyxionHas wmopens aromHoro sxgpa. Msoromsl.  PannoakTuBHBIE
npespaiteHus. [lepuon nomypacnaaa aTOMHBIX siEp.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHs 3apsAIOBOTO M MACCOBOI'O YHCEIL
DHeprusi CBsA3M aToMHbIX snep. CBA3b Macchl U 3Hepruu. Peakuuu cuHTe3a U
nenenus sanep. Uctounuku sneprum ConHIa U 3BE3.

Snepnas sHepreruka. J[eWCTBHS pPaguOAKTHBHBIX HW3JIyYEHUH HaA >KUBBIE
OpraHU3MBl.

Hemoncmpayuu.

1. CHexTpsl U3JIy4EeHHS U MOTJIOUICHUSI.

2. CHoexkTpsl pa3IM4yHbIX T'a30B.

3. CnekTp Boaopoa.

4. HaGmronenue TpexoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3HUPYIOUTUX U3ITYUECHUH.

6. Perucrpanus uznydeHusi NpupoIHbIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnsie pabomul u onvimol.

1. HaOnroneHue CruIONIHBIX M JIMHEWYAThIX CIIEKTPOB U3ITyUYEHHS.

2. HccnenoBaHue TpEKOB: M3MEPEHHE DHEPTrUM YACTULBI MO TOPMO3HOMY

nyTH (1o gpororpadusm).

3. M3mepenue paanoakTUBHOrO (OHA.

IHoBTOpPHUTEILHO-00001IAOIMH MOAYIb.

[ToBTOpHUTENHHO-00001AIOIINI MOTYJIb TIPEIHA3HAYEH JJIS1 CUCTEMAaTU3aluu
U 0000meHHs  MPEAMETHOTO  COAEpXaHUsl UM ONbITa  JESITEIbHOCTH,
IpUOOPETEHHOTO MPU U3YUYEHUH BCEro Kypca (PU3MKH, a TaKkKe JJIsl MOJTOTOBKH K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 1o (¢u3uke s 00ydaroummuxcs,
BBIOpABIINX 3TOT YUEOHBII peAMET.



[Ipyn u3ydyeHUn JaHHOTO MOAYJIA PEANTU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NeSITENbHOCTH, HA OCHOBE KOTOPBIX 00€CIeUnBaETCs JOCTUKEHUE MPEAMETHBIX U
METaNnpeIMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  oOydeHus, GopMupyercs
€CTECTBEHHOHAy4YHasi IPAMOTHOCTb. OCBOEHHUE HAYYHBIX METOJOB HCCIEIOBAHUS
SABJICHUN MOPUPOJLI U TEXHUKH, OBJIAJCHUE YMEHUSMH OOBSICHATH (PU3MUECKHUE
ABJICHUS, NPUMEHASA I[IOJIyYEHHbIC 3HAaHUsA, pelarh 3a4ayd, B TOM YHCIE
Ka4E€CTBEHHBIC U DKCIIEPUMEHTAJIbHBIE.

[IpyHUIMIIHATBHO AEATEIBHOCTHBIM XapaKTep AAHHOTO pas3feila PeaIUu3yeTCs
32 Ccu€T TOro, 4YTo OOydYarolIuMecs BBIMOJHAIOT 3aJlaHus, B KOTOPBIX UM
IpeLIaraeTes:

HA OCHOBE TIOJYYEHHBIX 3HAHUN pacro3HaBaTh M HAYYHO OOBACHSITH
dbusnyeckue sBICHUS B OKPY>KAIOIIEH MPUPO/IC U TTOBCEAHEBHOM JKU3HMU;

WCII0JIb30BaTh HAYUHbIE METO/bI UCCIEA0BAHUS (DU3UUECKUX SBICHUN, B TOM
YHUCJIE U1 IPOBEPKU TMIIOTE3 U MOJIYUYEHUS] TEOPETUYECKUX BBIBOJIOB;

OOBSICHATh HAYYHBIE OCHOBBI HambOOJEe BAXKHBIX JOCTHKCHU COBPEMEHHBIX
TE€XHOJIOTUH, HAIPUMED, MPAKTUYECKOTO UCITOIB30BAHUS PA3JIUYHbIX UCTOUYHUKOB
DHEPIUM Ha OCHOBE 3aKOHA IPEBPAIICHUA U COXPAHEHUS BCEX M3BECTHBIX BUJIIOB
DHEPIUM.

Kaxngas w3 TeM [JaHHOTO MOAYJA BKJIKOYAET JKCIEPUMEHTAIBHOE
uccienoBanne 0000IIaIIero xapakrepa. Moayib 3aBeplIaeTcsl MPOBEACHUEM
JMArHOCTUYECKOM U OLIEHOYHOM paboThI 32 KypC OCHOBHOTO 0011ero 00pa3oBaHMUsl.

IINIAHUPYEMBIE PE3YJbBTATbBI OCBOEHHUA IPOI'PAMMBLI 110
PU3UKE HA YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUA

W3ydenne (HM3MKN Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUS HAMPABICHO
Ha JOCTH)KCHHE JIMYHOCTHBIX, METAPEAMETHBIX U IPEIMETHBIX 00pa30BaTeIbHbIX
pe3yJIbTaTOB.
B pesynbrare nzyuenus pU3MKU HA yPOBHE OCHOBHOT'O 00IIEro 00pa3oBaHMUs
y oOyuarorierocss 0yayT copMHpOBaHbI CIEAYIOIINE TUIYHOCTHBIE PE3yIbTaThl B
YaCTH:
e 1) mMaTPpHOTHYECKOr0 BOCIIUTAHUSA:
e - MPOSIBJICHHE MHTEpEca K UCTOPUU M COBPEMEHHOMY COCTOSIHHIO POCCHMCKON
bu3HYecKoi HayKH;
e - IICHHOCTHOE OTHOIIICHUE K JOCTHKCHHUSIM POCCUNCKHUX YUEHBIX-(PU3ZUKOB;
e 2) rpaKIaHCKOI0 U 1YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:
e - TOTOBHOCTH K aKTUBHOMY yUYacCTHIO B 00CYKJI€HUH OOIIECTBEHHO 3HAUUMBbIX U
TUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTHUYECKUM MPUMEHEHUEM JTOCTHUKEHUMN
busuKy;



- OCO3HAaHHE BAXXHOCTU MOPAIBHO-3THYECKUX IPUHLUIIOB B JEATEIBHOCTH
YUYEHOT0;

3) 3¢TeTHYeCKOro BOCIIUTAHUS:

- BOCIIPHUSITHE ACTETUYECKHX KadyecTB (PU3MUECKOW HayKu: €€ rapMOHHUYHOTO
MOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 O3HAHMSA:

- OCO3HAHHME IEHHOCTH (U3MYECKON HAyKW KaK MOIIHOTO HHCTPyMEHTa
[I03HAHHUSI MUPA, OCHOBBI Pa3BUTHUS TEXHOJOTUH, BAXKHEWILIEH COCTABIISAIOLIECH
KYJbTYPBI;

- pa3BUTHE Hay4HOH JI0003HATENBHOCTH, HHTEpPECa K HCCIEI0BaTEebCKON
NEeSATENbHOCTH;

5) ¢opvupoBaHMs  KYJbTYPbI 3I0pPOBbSI W  3MOIHMOHAJIBLHOIO
0J1aronoJIy4us:

- OCO3HaHUE IIEHHOCTH Oe30macHOro oOpa3a KU3HHM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTH TpaBUi O€30IaCHOrO IIOBEJIEHUS Ha
TpaHCIIOpPTE, Ha JIOpOrax, C AJIEKTPUUECKUM U TEIUIOBBIM 00O0pYy/IOBaHUEM B
JOMAIIIHUX YCIOBUSX;

- c(opMHUpPOBAHHOCTh HaBbIKA peQIIeKCUM, TPU3HAHUE CBOETO MpaBa Ha
OLIMOKY M TaKOTO 7K€ MMpaBa y APyroro YeJIOBeKa;

6) Tpy10BOI0 BOCIIMTAHMSI:

- aKTHUBHOE Y4YacTHE€ B PELICHUHM MPAKTUYECKUX 3a1ady (B paMKax CEMbH,
oOpa3oBaTeIbHON  OpraHu3aluu, TropoAa, Kpas) TEXHOJIOTHYECKOH W
COLIMAJILHOM HAINpaBJI€HHOCTH, TPEOYIOIIMX B TOM YHCIE U (DUIUUECKUX
3HAHM;

- HHTEPEC K MPaKTUYECKOMY M3yUeHUI0 Ipodeccuil, CBSI3aHHBIX C (PU3UKOIL;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS

- OpHEHTalUsl Ha NpUMEHEeHHEe (U3MUECKUX 3HAHUN I pelIeHHs 3a1ad B
00JIaCTH OKPY’KaIOIIEW Cpenbl, IUIAaHUPOBAHMSI MOCTYNKOB W OLEHKH HUX
BO3MOYKHBIX MOCIIEICTBUN 111 OKPYKAIOIIEH CPEbI;

- OCO3HAHUE TI00aJBbHOTO XapaKkTepa SKOJOTUYECKHX MpoOJieM W MyTed HuX
pelIeHNUS;

8) amanTanum K M3MEHAIOIUMCH YCJIOBMAM COLUMAJIBHOM W NPHPOIHOH
cpeabl:

- TOTPeOHOCTh BO B3aWMOJCHCTBUM TNPHU BBINOJHEHUU WCCIECIOBAaHUN H
MPOEKTOB (HU3MYECKON HAMPaBICHHOCTH, OTKPBITOCTH OIBITY W 3HAHHUIM
APYTHX,

- TIOBBIIICHHE YPOBHA CBOEH KOMIETEHTHOCTH Yepe3 MPaKTHUYECKYIO
JESTENBHOCTB;



- TOTpeOHOCTh B (DOPMUPOBAHUH HOBBIX 3HAHUH, B TOM yucie (HOPMYITUPOBATH

U]y, TIOHSATHUSI, TUTIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUSAX;
e - Oco3HaHHE Je(PUITUTOB COOCTBEHHBIX 3HAHUNU U KOMIIETEHTHOCTEN B 00JacTH

bu3uKy;
e - IUIAHUPOBAHHWE CBOETO pPA3BUTHUA B MPUOOPETEHHWH HOBBIX (PUIUIECKUX

3HAHM;

e - CTpPEMJICHHME aHAJU3UPOBATH U BBIABIISATH B3aUMOCBSI3U IIPUPO/IbI, OOIIECTBA U
HPKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3UUECKUX 3HAHUI;

e - OICHKA CBOMX JEUCTBHA C YYETOM BIMSHHS HA OKPYXKAIOIIYIO Cpexdy,
BO3MO>KHBIX TTI00AJTBbHBIX MOCIEICTBUH.

METANPEIMETHBIE PE3YJIbBTATDBI

B pesymbraTe OCBOCHHS mporpamMmbl 10 (U3UMKEe HAa YPOBHE OCHOBHOTO
oO1ero oopazoBanus y o0ydaromierocs: OyayT copMupoBaHbl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIIOYAIOIINE MTO3HABATEIFHBIC YHUBEPCATbHBIC YICOHbBIE TCHCTBUS,
KOMMYHUKATHBHBIC  yHUBEpPCAJIbHBIC  Y4eOHBIC  JICUCTBUS,  PETYJISTUBHBIC
yYHUBEpCaJIbHbIC yUeOHbBIE TCHCTBU.

ITo3naBaTe/IbLHBIE YHUBEPCAJIBbHBIC yqeﬁﬂme I[eﬁCTBHH

Ba3oBble JJornueckue 1edcTBUSA:

BBISIBISITP M XapaKTE€pU30BaTh CYIIECTBEHHbIE NPHU3HAKH OOBEKTOB
(s1BNIEHUI);

yCTaHaBIMBATh CYUIECTBEHHbIN NMPU3HAK KJIACCU(PUKALMU, OCHOBAHUS IS
0000ITIEHUS U CpaBHEHNS,

BBISIBIISITh 3aKOHOMEPHOCTH U MTPOTUBOPEUHS B pacCMaTpUBaeMbIX (pakTax,
JaHHBIX U HAOJIOICHUSIX, OTHOCAIIUXCS K (PU3NUECKUM SIBIICHUSM;
BBISIBJISITH NTPUYMHHO-CJIEICTBEHHBIE CBS3M NPHU H3YyYEHUU (PUIUUECKUX
SBJICHUW W IPOLIECCOB, JI€1aTh BBIBOJBI C UCIOJIb30BAHUEM JI€yKTHBHBIX
U UHJIYKTUBHBIX YMO3AKJIIOUEHUM, BBIJIBUTATh TMIIOTE3b O B3aUMOCBS3SX
(bU3HYECKUX BEJINYUH;

CaMOCTOSATENILHO BBIOMpPATh CHOCOO peuieHus y4eOHOU (u3HUecKou
3amaun (CpaBHEHHE HECKOJIbKHMX BapHUaHTOB peEIIeHUs, BHIOOp Hambosee
MOAXOJSIIETO C Y4ETOM CaMOCTOSITENIBHO BBIJCIIEHHBIX KPUTEPUEB).

ba3oBbIe uccien0BaTe/IbCKUE JelCTBUS:

MCIIOJIB30BaTh BOMPOCHI KAK MCCIIEI0BATEILCKUM HHCTPYMEHT TO3HAHMS;
MPOBOAUTH MO CAMOCTOSITEIbHO COCTABIICHHOMY IUIaHY OMBIT, HECIOKHBIN
(U3MYECKUIl HKCIEPUMEHT, HEOOJBIIOE HCCIeIOBaHUE (DUIUUECKOTO
SBJICHUS;



OIICHMBATh HAa MPUMEHUMOCTh M  JOCTOBEPHOCTh HH(OpMaIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHMUS UITU IKCIIEPUMEHTA;

CaMOCTOSITeNILHO (OPMYJIMPOBATH O0OOIIEHUSI U BBIBOBI [0 pe3ysibTaTaM
MPOBEJAEHHOT0 HAOIOACHUS, OTIBITA, UCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE  JlajibHEMIlIee pa3BUTHE  (PUBHUECKUX
MPOIIECCOB, a TAK)KE BBIIBUTATH MPEATIONOKEHUS 00 UX Pa3BUTHUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ unpopmanmeii:

MPUMEHSTh Pa3IUYHBIC METObI, MHCTPYMEHTHI U 3alPOCHI TIPH TTOUCKE U
orOope WHGPOPMAIMKM WA JTaHHBIX C Y4ETOM MPEIOKEHHOW y4eOHOU
busnyeckoit 3a1auu;

aHAJIM3UPOBATh, CUCTEMATH3UPOBATh M MHTEPIPETUPOBATH MHPOPMAITUIO
Pa3TUYHBIX BUIOB M OPM IIPEICTABIICHHUS,;

CaMOCTOSATEITLHO  BBIOMpaTh ONTUMAIbHYIO (GOPMY TIPEICTaBICHUS
uHDOpMAIIMM W WUTIOCTPUPOBATH peIlacMble 3aJa4d  HECIOKHBIMHU
cXeMaMHu, TuarpaMMaMi, HTHOU TpaduKoi M X KOMOMHAIIUSMHU.

KoMMyHUKAaTHBHBIEC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHSA:

B XOJ€ OOCYXXIEHHUs y4yeOHOro MaTepuana, pe3yJbTaToB JIabOpaTOPHBIX
paboT ¥ MPOEKTOB 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYXKIaeMOMl TEMBbI U
BBICKA3bIBaTh WJICH, HAIICJICHHBIE Ha pEIICHUE 3aJadyd U TOJJIepKaHHe
OJ1arokenaTeNbHOCTU OOIIECHNUS;

COIMOCTaBJISATh CBOM CYXICHHUS C CYXICHHSAMH JPYTUX YYaCTHUKOB
auanora, O0Hapy>KUBaTh Pa3iNure U CXOJICTBO MO3UIINN;

BBIPAXKATh CBOIO TOYKY 3PEHUS B YCTHBIX M MUChbMEHHBIX TEKCTAX;
MyOJIUYHO MPENICTABIISATh PE3YIbTAThl BHITIOIHEHHOTO (PU3NYECKOTO OIbITa
(9KCTIEpUMEHTa, UCCIIEIOBAHUS, TIPOEKTA);

MOHMMATh W HWCIOJNB30BaTh  MPEUMYIIECTBA  KOMAHIHOW |
WHIUBUIYyAIbHOH pa0OThl TMpPU PEMICHUH KOHKPETHOW (HHU3UUECKOM
poOJIEMBI;

MPUHUMATh 1I€JTM COBMECTHOM ACSTENBbHOCTH, OPTAaHU30BBIBAThH JIEHCTBHUS
no e€ MOCTIKEHHUIO: paclpeleNiaTh pPOiH, OOCYXKIaTh TMPOIECCH WU
pe3yabTaThl COBMECTHOM pabOThl, 0000111aTh MHEHUSI HECKOJIBKUX JIFO/ICH;
BBITIOJHATH CBOIO 4acTh PabOTHI, TOCTUTAsi KAYECTBEHHOTO pe3yibTara o
CBOEMY HAIMpaBICHUIO W KOOPAWHHUPYS CBOM JEUCTBHUS C JIPYyTUMHU
YJIeHaMHU KOMAaH/IbI;

OIICHMBATh KA4e€CTBO CBOCTO BKJajJa B OOIIMH MPOIYKT IO KPHTECPHUSIM,
CaMOCTOATEITLHO CHOPMYITUPOBAHHBIM YUaCTHUKAMHU B3aMMOICHCTBHSI.

PeryasiTuBHBIC YHUBepCAJbHbIC YUeOHBIE 1eiiCTBUA



Camoopranusanus:

BBISIBIISITh TIPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CUTYaIHUsIX, TPEOYIOUIUX
JUTSL petieHust (PU3NYECKUX 3HAHUM;

OPUEHTUPOBATHCA B  PA3JIUYHBIX MOJXOJAaX MPUHATHUS  PEIICHUIN
(MHAMBUIyaTIbHOE, MPUHSATUE PEIICHUS B TPYIIe, NPUHSATHE pPEIICHUN
TPYIION);

CaMOCTOSATEIFHO COCTABJISITH AITOPUTM PEIIeHUs (PU3NUECKON 3a7auu WU
IlaHa HCCIEOBaHUSI C Y4ETOM HMMEIOLIMXCS PECYPCOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTUPOBATH MpeJIjIaracMble BApUAHThI PEIICHUM;
JieN1aTh BBIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTpOHb, AMOIHUOHAJIbHBbIN HHTEJIEKT:

JlaBaTh aJ€KBATHYIO OLEHKY CUTyalluy U Mpeiararh IjiaH €€ U3MEHEHHUS,
OOBSACHATh NPUYMHBI  JOCTHXKEHUS  (HEIOCTHIKEHHUS)) Pe3yJIbTaTOB
JESTENbHOCTH, AaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B JACATEIBHOCTH (B TOM YHCIIE B XOJ BBIIOJHEHHUS
($u3MYECKOr0 HUCCIEOBAHMS WM IPOEKTa) Ha OCHOBE HOBBIX
00CTOSITENbCTB, W3MEHHUBIIMXCS CHUTYallMi, YCTAaHOBJIEHHBIX OUIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJbTaTa LIEJIA U YCIOBUSAM,;

CTaBUTh ce0si HA MECTO JPYroro 4eJoBeKa B XOJ€ CIOpa WM JAUCKYCCUU
Ha HAy4YHYIO TEMY, [IOHUMATh MOTUBBI, HAMEPEHHMSI U JIOTUKY IPYIroro;
MPU3HABATh CBOE MPaBO Ha OMMOKY MpHU perieHUH (HU3NUYECKUX 3a1ad WiK
B YTBEPKJICHUAX HA HAYyYHBIE TEMbI U TAKOE K€ MPaBO APYroro.

IHNPEJMETHBIE PE3YJIBTATBI

K xoHIy 00yuenus B 7 Kjacce peMETHBIC PE3yIbTaThl Ha 0230BOM YPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHYECKHE  SBJICHHUS,
HaOJIOICHUE, SKCIEPUMEHT, MOJENb, TUIOTEe3d, €AUHUIBI (HU3UUECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperatHbleé COCTOSIHUSI BellecTBa (TBEpIOE,
KHUJKOE, Ta3000pa3HOE), MEXaHUYECKOe JIBIDKEHHE (paBHOMEpHOE,
HEPAaBHOMEPHOE, TMPSIMOJIMHENHOE), TPACKTOPHUS, PABHOJCHCTBYIOLIAS
cuia, nebopmanus  (yopyras, tacTuyeckas), HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuyath sBiaeHUS (Auddy3us, TEMIO0BOE IBIKEHUE YaCTHI] BEIIECTBA,
PaBHOMEPHOE  JBWKCHHE, HEPABHOMEPHOE  JBWXEHUE, HWHEpLUs,
B3aUMOJICMICTBUE TEJ, PABHOBECHUE TBEPHABIX TEN C 3aKPEIUIEHHOW OCHIO
BpalllEHUsI, TMEpeaada JAaBIeHUs TBEPABIMU TENAMH, XUIKOCTAMH U
razamy, arMocepHOe JaBJieHWE, IUIaBaHUE TeJ, [PEBpaIICHUS



MEXaHUYECKOM PHEPruu) M0 ONMCAHUIO MX XapPAaKTEPHBIX CBOMCTB M Ha
OCHOBE OIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;
pacno3HaBaTh NPOSABICHHE U3YYEHHBIX (PU3MYECKUX SBJICHUH B
OKpY’alollleM MHpEe, B TOM uHcie (PU3UUYECKUE SIBJICHUS B MPUPOJE:
NPUMEPBI JABMKEHHUS C PA3IMYHbIMH CKOPOCTSIMU B JKMBOW W HEXHUBOM
IPUPOAE, ACUCTBUE CWIBI TPEHUS B NPUPOAE U TEXHUKE, BIIUSIHUE
aTMOC(EpHOro IaBJICHUS Ha >KMBOM OpraHu3M, IJIABaHUE pPbIO, pblUyaru B
TeJe YeIOBeKa, MPU 3TOM MEPEBOJIUTh MPAKTUUYECKYIO 3a]a4y B YUEOHYIO,
BBIJICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PUBHYECKUX SBJICHUI;
OIKCHIBaTh U3yYEHHBIE CBOICTBA Te€N M (PU3NUECKHUE SIBICHUSA, UCTIOIb3YS
dbusnyeckue BeTUYMHBI (Macca, 00bEM, TUIOTHOCTH BEIIECTBA, BpeM,
MyTh, CKOPOCTh, CPEAHSS CKOPOCTh, CHJIAa YIIPYTOCTH, CHJIA TSKECTH, BEC
Tena, CWia TpeHus, JAaBieHue (TBEPIOro Tena, >KUIKOCTH, Tasa),
BBITAIKMBAIOIIAS CHJIa, MEXaHWYeCcKas padoTa, MOUIHOCTb, IUIEYO CHJIBI,
MOMEHT CHJbI, KO3()QUIMEHT TOJE3HOTO JEHUCTBUS MEXaHU3MOB,
KUHETUYECKass W MOTEHLHWANIbHAs DHEPTHsl), NMPU OMUCAHWU IPABHIIBHO
TPakTOBaTh  (PU3MYECKUN  CMBICH  HUCHOJIb3YEMbIX  BEJIMYUH, UX
0003HAaYEHUsI M €IUHULIBI (PU3MYECKHX BEIUYHMH, HAXOJIUTh (HOPMYJIbI,
CBSA3BIBAIOUIUE JAHHYIO (PU3NYECKYIO BEIUYMHY C JAPYTHMMH BEIMYMHAMM,
CTPOUTDH rpapUKU U3yUEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYMH;
XapaKTepu30BaTh CBOWCTBA Ted, (U3UYECKUE SBJICHHS U TPOIECCHI,
UCIIOJIb3Ysl MIpaBuja CIOKEHUs cuil (BAOJb OAHOW MpsiMoii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, IpaBWIO paBHOBECUs peiyara (0Joka),
«30JI0TOE€ MpPaBWIO» MEXAHHMKH, 3aKOH COXPAaHEHUS MEXaHHYECKOU
SHEPruM, NpPU 3TOM JaBaThb CJIOBECHYIO (OPMYJIMPOBKY 3aKOHa U
3aMMCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBSACHATH (PM3UUECKUE SIBJICHUS, TPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyalud MNPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa:
BBISIBJISITh NTPUYMHHO-CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHE U3 1-2
JIOTMYECKHX ILIAaroB ¢ OMOpOoM Ha 1—2 M3yYeHHBIX CBOWCTBA (PU3UYECKUX
SBJICHUN, (PU3NUECKUX 3aKOHA MJIM 3aKOHOMEPHOCTH;

pematb pacu€THble 3a7adyd B |—2 JEWCTBUS, HCTHOJB3YsS 3aKOHBI U
dbopmyIibl, CBs3BIBAOIINE (PU3NUECKHME BEIUYMHBI: HAa OCHOBE aHalu3a
YCIIOBUS 33J1a4 3aIUCHIBATh KPaTKOE YCIOBHE, MOJCTABIATh (hU3HUECKUE
BEJIMYMHBI B (OPMYJBI U MPOBOAMTH PACUEThl, HAXOAUTH CIIPABOYHBIE
JaHHbIe, HEOOXOIUMBIE NJIsl PEIICHMs 3a]1ay, OLIEHUBATh PEAIMCTUYHOCTD
MOJTy4Y€HHOU (PU3UUECKOI BETUUUHBI;

pacrmo3HaBaTh MPOOJEMbI, KOTOPbIE MOMKHO PpEHINTh MPU MOMOIIU
($u3NYECKUX METO0B, B OIIMCAHUU UCCIIEI0BAHUS BBIIEIATH POBEPSIEMOE



peanojgoxkeHne  (Tumoresy),  pasinyaTb M UHTEPIPETUPOBATH
IOJlyYEHHBIH pe3ysibTaT, HAaXOJUTh OLIMOKM B XOJ€ OIBITA, JEJaTh
BBIBOJIbI 10 €T0 pe3yJIbTaTaM;

OPOBOAWTH OMBITHl MO HAOMIOACHHIO (PU3UYECKUX SBICHUNA WIH
(du3HYecKuX CBONCTB TEN: (bopMyaMpoBaTh IIPOBEPSEMBIC
IPENOJIOKEHUs, COOUPATh YCTAHOBKY U3 MPEITI0KEHHOTO 000PYI0BaHMUS,
3aIlMChIBaTh XOJ1 ONbITa U (POPMYIHPOBATH BHIBOJBI;

BBINIOJIHATD MPSAMbIE H3MEPEHHs] PACCTOSHUSA, BPEMEHM, MAacChl Tela,
o0béMa, CUJIBl M TEMIEPATyphl C MCIOJb30BAHUEM aHAJIOTOBBIX U
U(POBBIX MPUOOPOB, 3aAMUCHIBATH IMOKa3aHUS MPUOOPOB C YUYETOM
3a/TaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHUM;

IPOBOAMUTDH UCCIIEA0BAHUE 3aBUCUMOCTH OJHOM (PU3MUECKOIN BEIMUUHBI OT
APYro € HCIOJIb30BAHUEM MPSAMBIX H3MEPEHHUH (3aBUCHUMOCTU NYTH
PaBHOMEPHO JBIXKYLIEroCs Tejla OT BPEMEHU [BHWKEHHUS Tela, CHIIbI
TPEHUSI CKOJIBKEHHUS OT Beca Tela, KauecTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBHCHMOCTH CHJIbI TPEHUS OT IJIOLIAAN CONPUKOCHOBEHUS TEJ, CUIIbI
YOPYTOCTH OT YJUIMHEHHS MPYKUHBI, BBHITAIKUBAIOIIEH CUJIIBI OT 00BbEMaA
NOTpYyKEHHON YacTH TeJla U OT IUIOTHOCTH >KUJIKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH TeJa, OT TIIyOHHBI, HA KOTOPYIO MOrPYXKEHO TEJ0, YCIOBUN
IUIaBaHUs TEJl, YCIOBUW pPaBHOBECHs pblyara U OJOKOB), y4aCTBOBaTh B
IUIAHUPOBAaHUM y4eOHOro MCCIEAOBaHUsA, coOUpaTh YCTaHOBKY U
BBINIOJIHATh M3MEPEHHUs], Clenys NpPeIO)KeHHOMY IJIaHy, (DUKCUPOBATH
pe3ynbTaThl MOJYYEHHON 3aBUCUMOCTH (DU3UYECKUX BEJIMYUH B BUJE
NpeJIOKEHHBIX Ta0null U TpaduKOB, AeNaTh BBIBOJBI MO pe3yjbTaTaMm
WCCIIEI0BAaHNS;

IPOBOANTHh KOCBEHHBbIE H3MEpeHMs] (PU3MUECKUX BEJIWYUH (IUIOTHOCTH
BEIIECTBA KUAKOCTH M TBEPAOro Tela, CHUJlAa TPEHHUS CKOJIbKEHMUS,
JaBJI€HUE  BO3/yXa, BBITAIKMBAIOIIAS  CUja, JCHCTByIOLIas  Ha
NOTPYXEHHOE B KHUAKOCTh TeJO0, KOA()(PUIMEHT TMONe3HOro AeWCTBUSA
IPOCTBIX MEXAaHMU3MOB), CIEQys MNPEIJIOKEHHOM WHCTPYKUUU: IIPU
BBINIOJIHEHUHU HW3MEPEHHM COOMpaTh SKCHEPUMEHTAIBHYIO YCTaHOBKY H
BBIYKCIIATh 3HAUEHHE HCKOMOW BEJINYUHBI;

coOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH IpH padoTe ¢ 1ad0paTopHbIM
000pyI0BaHHUEM;

yKa3bIBaTh MPUHIUIBI JEHCTBUS NMPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECbl, TEPMOMETp, JMHAMOMETpP, COOOINAIOIIMECS COCYAbl, OapoMmerp,
phlyar, MOJABUKHBIN U HETTOABUKHBIN 070K, HAKIOHHAS IJIOCKOCTH;
XapaKTepHU30BaTh MNPHUHLIMIBI  JEHCTBUS HW3YYEHHBIX NPUOOPOB H
TEXHUYECKHUX YCTPOMCTB C ONOpPOM Ha HX ONHMCAaHUA (B TOM YHUCIE:



HOJUINITHUKY, YCTPOWCTBO BOJOIPOBOJA, THUIAPABIMYECKUI Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, apEOMETP), UCTIOJIb3Ys 3HAHUS
O CBOMCTBaxX (PU3NYECKHUX SBJICHUN U HEOOXOJMMBbIE (DPU3UUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOIUTH  MpUMEpPbl  (HAXOAWTh  WHQPOPMALMIO O  MPHUMEpax)
MPAKTHYECKOr0 HCIOJB30BaHUs (PU3MUECKUX 3HAHUW B IOBCEIHEBHOU
KU3HH U1l obecrieueHus 0€30MacHOCTH MPU OOpaIlleHUH ¢ MpudopamMu U
TEXHUYECKUMHU YyCTPOWCTBAMHU, COXPAHEHHUS 3II0POBbS U COOIIOACHUSA
HOPM 3KOJIOTUYECKOTO MOBEAEHUS B OKPYIKaIOILIEH CpeEE;

OCYIIECTBIATH OTOOp HCTOYHUKOB HH(popmauuu B HHTepHeTe B
COOTBETCTBHHM C 33JaHHBIM IIOUCKOBBIM 3allpOCOM, HA OCHOBE UMEIOIINXCS
3HaHUH M TNYTEM CpPAaBHEHHUS paA3JIMYHBIX HCTOYHUKOB BBIJCIATH
UHPOPMAIIMIO, KOTOpas SIBISIETCS NPOTHBOPEYMBONW WM MOXKET OBITh
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPH BBINOJHEHUN YUYE€OHBIX 33aJJaHUl HAyYHO-TIOMYJISIPHYIO
JUTEepaTypy  (PU3MYECKOro  COAEpXkaHMs, CIPAaBOYHbIE MaTepUaJIbI,
pecypchbl ceTu MHTepHET, BIajeTh NpuéMaMu KOHCTIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHusg HHPOPMALUU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPATKHE MUCHbMEHHBIC U YCTHBIE COOOIIEHHUS Ha
OCHOBE 2—3 MCTOYHUKOB MHGOPMAIK (HU3UIECKOTO CONEPKAHUS, B TOM
yuciae MyOJUYHO JeNaTh KpaTKHe COOOILIEHHS O pe3yJbTaTax MPOEKTOB
WK Y4eOHBIX HWCCIEIOBaHWH, TpPH O3TOM TPaMOTHO HCIOJIB30BaTh
W3YYEHHBIM TOHATUUHBIMN ammapaT Kypca (QU3MKH, CONPOBOXAATH
BBICTYIUICHHUE MIPE3CHTALIUEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HCCIEIOBaHUM pachpeneniThb
0053aHHOCTH B TpYIIIE B COOTBETCTBUHM C IOCTABJIEHHBIMM 3aJjaduaMHu,
CIICTUTh 32 BBHINIOJHEHWEM IUIaHA JCWCTBHIA, aJeKBAaTHO OIEHUBATH
COOCTBEHHBIH  BKJaA B  JESATENBHOCTh  TPYMIBI,  BBICTPAaUBATh
KOMMYHHUKATHBHOE B3aMMOJCHCTBHE, yUNTHIBAsI MHEHUE OKPYKAIOIIHX.

K koH1y o0yuenus B 8 kjacce npeIMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHUH:

WCIOJIB30BaTh MOHATHUA: Macca U pa3MepPbl MOJIEKYJ, TEIJIOBOE JIBUKECHUE
aTOMOB M MOJIEKYJI, arpEraTHbIC COCTOSIHUA BEIIECTBA, KPUCTAIIIMYECKUE U
aMop(HbIEe TeJa, HACHIIICHHBI W HEHACHIIMICHHBIM Tap, BIAXKHOCTh
BO3/1yXa, TEMIIEpaTypa, BHYTPEHHSS JHEPIUs, TEIUIOBOW JBUIATEINb,
AJIEMEHTAPHBIN 3JIEKTPUUYECKUIN 3apsifl, HIEKTPUUYECKOE MOJIe, MPOBOJIHUKHU
Y ABJICKTPUKU, TOCTOSHHBIN IEKTPUUYECKUI TOK, MATHUTHOE TOJIE;

paznuyath SBJICHUS (TEIUIOBOE PACHIMPEHUE M CKaTue, TEeIlomnepenaya,
TEIUIOBOE PABHOBECHE, CMAaUMBaHUE, KAIIWJUISPHBIC SIBJICHMS, UCIIAPECHUE,



KOHJICHCAIUsl, IUIaBJI€HUE, KpUCTauiM3auus (OTBEpIAEBAHUE), KHUIIEHUE,
Teronepeaaya (TemIonpOBOIHOCT, KOHBEKIIUS, U3Ty4eHUe),
ANEKTPU3AIMUA TEJl, B3aUMOJICHCTBUE 3aPSIOB, NEUCTBUS IJNEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJCUCTBHUE MArHUTOB, JCHCTBUE
MarHUTHOTO MOJIsl HA MPOBOJHUK C TOKOM, 3JEKTPOMArHUTHAsI UHAYKIUS)
[0 ONHUCAaHUID MX XAPAKTEPHBIX CBOWCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

pacrio3HaBaTh MPOSIBIICHHE M3YYCHHBIX (DU3UYECKUX  SIBJICHUNA B
OKpY’KaroleM MHpe, B TOM 4ucie (U3UYECKHE SIBICHUS B MPUPOJE:
IIOBEPXHOCTHOE HATSHKEHUE U KaNWULIPHBIE SIBIICHUS B IPUPOJE,
KpUCTAJUIBI B mpupopae, u3zinydeHue CoJHLA, 3aMep3aHhe BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEs, CHETa, JIEKTPUUECKHE
SABJICHUSI B atMocdepe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emuin, Jpedd MOIOCOB, pOJIb MAarHUTHOTO MOJS ISl KU3HU Ha
3emiie, MOJISIPHOE CHUSIHUE, MIPU STOM MEPEBOIUTH MPAKTUUYECKYIO 3a7auy B
y4eOHYI0, BBIACNIATh CYUIECTBEHHBIE CBOMCTBa (TpU3HAKHU) (DUIUUECKUX
SIBIICHUI;

OMUCHIBATh U3yUYCHHBIE CBOMCTBA TEJI U (PU3UYECKUE SIBJICHUS, UCTIOJIb3Ys
(dbuznyeckre BeITUYUHBI (TeMIlepaTypa, BHYTPEHHSSI SHEPTUsI, KOJTUYECTBO
TEIUIOTHI, YJEJIbHAasg TEIUIOEMKOCTh BELIECTBA, YJIEJbHAas TEIUIOTa
IUIaBJICHUS, yJeNbHAsg TeIuloTa NapooOpa3oBaHUs, yHAelbHAs TEIIoTa
CropaHusi TOIUIMBA, KOA(DPUIMEHT TMOJEe3HOTO JCHCTBUS TEIJIOBOM
MAIlIMHbI, OTHOCHUTEJIbHAS BIIAJKHOCTh BO3/yXa, JJICKTPUUYECKUN 3apsif,
CUJIa TOKA, JJIEKTPUUYECKOE HAIPSHKEHUE, COMPOTHUBIIEHHUE IPOBOJHUKA,
yAeIbHOE  CONPOTHBIEHWE  BellecTBa, pabora W MOIIHOCTh
ANEKTPUUECKOTO  TOKAa), TMpPH ONHCAHWH TPABWIHHO  TPAKTOBATH
(bU3UYECKUIT CMBICT HMCTOJIb3yEMbIX BEJIWYWH, O003HAUYCHHUS U €IUHUIIBI
(¢bu3MYeCKUX BEIWYUH, HAXOIUTh (OPMYJIbI, CBS3BIBAIOIIUE JTAHHYIO
(GU3NYECKYI0 BEIWYMHY C JAPYTMMH BEIWYMHAMHU, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

XapaKTepu30BaTh CBOMCTBA TeJ, (U3MYECKHUE SBJICHUS U TMPOLECCHI,
WCIOJIb3ysl OCHOBHBIE TOJIOKECHUS MOJEKYJISIPHO-KMHETUYECKOW TEOpPUU
CTPOCHHS BEIIECTBA, MPUHIMI CYNEPHO3UIIUUA MOJield (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsaa, 3akoH OMa Jyis yyacTka LeNH, 3aKOH
Jlxoyns—JleHna, 3aKOH COXpAaHEHHs DJHEPruy, IPU OTOM JaBaTh
CJIIOBECHYIO0 (DOPMYJIMPOBKY 3aKOHA W 3alMChIBaTh €r0 MaTEMaTHYE€CKOE
BBIPAKECHUE;

OOBSACHATh (PU3NUECKHE TMPOIECCHl M CBOMCTBA TElI, B TOM YHCIE U B
KOHTEKCTE CHUTyallMil MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBISBISATH



NPUYUHHOCIIEICTBEHHBIE CBSI3U, CTPOUThH OOBSICHEHHE U3 1—2 Jorndeckux
iaroB ¢ omnopod Ha 1-2 U3y4eHHBIX CBOMCTBA (PUBMYECKHUX SIBICHHIA,
(buU3HYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarb pacu€THhle 3aJadyd B 2—3 JEUCTBHUS, HCHOJIb3Yysd 3aKOHBI U
dbopMyIbl, cBsI3bIBatOLINE (DU3MUECKUE BEIWYMHBI: HAa OCHOBE aHajIHM3a
YCIOBUS 3aadd 3alMCBhIBaTh KPATKOE YCJIOBHUE, BBISABIATH HEIOCTATOK
JaHHBIX JUIsl PpeIIeHUs 3a7add, BbIOUpATh 3aKOHBI U (HOPMYIIBI,
HEeoOXoauMble Uisi €€ pelleHus, MPOBOAUTh PacyéThl U CPaBHUBATH
MOJIyYEeHHOE 3HaY€HHE (PU3NYECKON BETUYHHBI C U3BECTHBIMU JJTAHHBIMU;
pacrno3HaBaTh MPOOJEMbl, KOTOpPbIE MOMKHO PpEHIUTh MPU MOMOIIU
(bu3HYEeCKUX METOJOB, HCIOIb3YSl OINKMCAHHE MCCIEIOBAHUS, BBIIEISATH
MIPOBEPSIEMOE  MPEAIOJIOKEHHE, OLEHUBAaTh MPABWIBHOCTh MOPSIKA
IIPOBEJICHUS UCCIIENOBaHUs, J€NaTh BBIBOJBI;

IPOBOJUTH OMNbBITHI 1O HAOMIONCHHUIO (PU3NYECKUX SBJICHUUA WM
¢bu3nyecKuX CBOWCTB Te (KaNMWUISIPHBIE SIBICHUS, 3aBUCUMOCTb J1aBJICHUS
BO3JlyXa OT €ro o0bEmMa, TeMIepaTypbl, CKOPOCTH MPOLecca OCTHIBAHUS U
HarpeBaHusl TMPU M3IYUYCHHH OT IIBeTa H3JIydaromie (Toromaromei)
IIOBEPXHOCTH, CKOPOCTh MCIAPEHUs BOJBI OT TEMIEPATypbl KUIKOCTH U
IUIOIAAA €€ TIOBEPXHOCTH, DJJEKTpHU3alps TEel W B3aUMOJCHUCTBHUE
DIEKTPUYECKUX  3apsAI0B, B3aUMOJCHCTBUE IIOCTOSIHHBIX MAarHUTOB,
BU3yaJN3allisl MAarHUTHBIX I[IOJE€H ITOCTOSIHHBIX MAarHUTOB, JEWCTBUS
MAarHuTHOTO TOJIA Ha NPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHWTa,
CBOICTBa 3JEKTPOJBUIATENsl IOCTOSSHHOTO TOKa): (OpMYIHpPOBATH
poBepsieMble MPEANONI0KEHHsI, COOMPAaTh YCTAHOBKY M3 MPEII0KEHHOTO
000pyI0BaHUs, ONMCHIBATH X0/ ONBITA U (DOPMYIHUPOBATH BHIBOJIBI;
BBIMIOJHATh  MOPSIMbIE  U3MEPEHUS  TEMIIEPATypbl,  OTHOCUTEIbHOU
BJIAKHOCTU BO3AyXa, CHJIbl TOKA, HAINpPSIKEHHS C UCIOJIb30BAHUEM
aHAJIOTOBBIX NPUOOPOB M JATUMKOB (PU3MUECKUX BEJIMYMH, CPABHUBATH
PE3yNbTAThl U3MEPEHUN C YIETOM 3aJaHHON aOCOMIOTHOM MOTPEITHOCTH;
MPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHON (PU3MUECKON BEIHMYUHBI OT
Apyrod ¢  HCHOJb30BaHMEM TMPSMBIX  H3MEpPEHUN  (3aBUCUMOCTD
CONPOTHUBIIEHUS MPOBOJHUKA OT €ro JUIMHBIL, IUIONIAAX IONEPEYHOrO
CEUYEHUS U yACIBHOIO COITPOTUBJIEHUS BEILIECTBA ITPOBOAHUKA, CUIIBI TOKA,
UAYIIETO 4Yepe3 IPOBOAHUK, OT HAIPSHKEHHWsT Ha  IPOBOJHMKE,
UCCIIEJOBAHUE TIOCJIEAOBATEIBHOIO U  MAPAJJIEIBHOTO COECIMHEHUU
MPOBOJHUKOB): T[JIAHUPOBATh HCCIEAOBaHUE, COOMPATh YCTAaHOBKY H
BBINIOJIHATh M3MEPEHHUs, Clenys NpPeIIOKEeHHOMY IUIaHy, (DUKCUPOBATH
pe3ynbTaThl TMOJYYEHHOW 3aBUCMMOCTH B BHJAE TaONHIl U TpadHKOB,
JieaTh BBIBOJBI IO PE3YJIbTaTaM HCCIEI0BaHUS;



MPOBOJIUTh KOCBEHHBIE U3MEpeHUs (u3nyeckux BeauuuH (yAelbHas
TEIUIOEMKOCTh ~ BEIIECTBa, COINPOTUBICHHE TIPOBOJHHMKA, paboTa W
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA): TUIAHMPOBATH HM3MEPEHHUsS, COOMpPAThH
AKCIIEPUMEHTAJILHYIO YCTaHOBKY, CJIENysl MPEIJI0KEHHON HWHCTPYKIIUH, U
BBIYHCIIATH 3HAUCHHE BEIMUNHEI;

COOJII0IaTh TIpaBUjIa TEXHUKU 0€30MaCHOCTH TIPH padoTe C J1abopaTopHbIM
000py/I0BaHUEM;

XapaKTepHU30BaTh TNPHUHIMIBI JICHCTBUS HW3YYEHHBIX MPUOOPOB M
TEXHUYECKUX YCTPOHCTB C OMOPOM HAa HMX OMUCaHuA (B TOM 4YHCIE:
CHUCTEMa OTOIUICHHUS JOMOB, THTPOMETp, MapoBas TypOWHA, aMIlepMeTp,
BOJIbTMETP, CUETYHMK JIICKTPUUCCKOW IHEPIHH, SICKTPOOCBETHUTEIHHBIC
npuOOpkI, HarpeBaTeIbHBIC IEKTPOTPUOOPHI (IPUMEPHI), IEKTPHUUCCKHE
MIPEIOXPAHUTEITH, DIICKTPOMArHUT, JICKTPOABUTATEIb IIOCTOSHHOTO TOKA),
WCIIOJIB3YySI 3HAHUS O CBOMCTBAX (PU3WUYECKHUX SIBICHUN W HEOOXOIUMBIC
busnueckre 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPONCTBA W W3MEPHUTEIHHBIC
npuOOpel TIO0 CXeMaM HM CXEMaTHYHBIM PHUCYHKaM (JKHUIKOCTHBIM
TEPMOMETP, TEPMOC, TICHXPOMETP, TUTPOMETP, JBHUTATEIh BHYTPCHHETO
CrOpaHusi, AJIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMBI AJICKTPHUCCKUX
Iernei ¢ Mmocaea0BaTeIbHBIM U MapajuIeIbHBIM COSAMHEHUEM DJIEMEHTOB,
pasznmyasi yCIoBHBIE 0003HAYCHUS DJIIEMEHTOB JIEKTPUUCCKUX TICTICH;
NPUBOJNTh  NMpUMEpPhl  (HAXOAUTh  WH(OOpPMAIMI0O O  TPHUMEpax)
MPAKTUYECKOTO HCIIOIh30BaHUS (U3MUCCKUX 3HAHWNA B TIOBCETHEBHOM
KU3HU IS oOecrieueHrs 0€30MacHOCTH MPHU OOpalieHnu ¢ MpudopaMu H
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS M COOIIOACHUS
HOPM SKOJIOTUYECKOTO TTOBEJICHUS B OKPY KAIOIIEH CpeJie;

OCYIICCTBJIATh TOUCK HH(POpMAUKA (PU3HUECKOTO COJCPKAHHS B
NHTepHeTe, Ha OCHOBE HWMCIOIIMXCA 3HAHWA W TYTEM CpPaBHCHHUS
JOTIOJTHUTENIBHBIX ~ MCTOYHUKOB  BBIACIATH HH(OpMAIUio, KOTOpas
SBJISIETCS] IPOTUBOPEUYNBON UITH MOXKET OBITh HEJIOCTOBEPHOM;
WCITOJIB30BATh MPHU BBITTOJIHCHHH YUEOHBIX 3aJaHU HAyYHO-TTOMYJIIPHYO
JTUTEPATypy (PU3NYECKOTO COJEp)KaHWS, CIPABOYHBIE MaTepHabI,
pecypchl cetu MHTEpHET, BlageTh MpuéMaMu KOHCIIEKTUPOBAHMS TEKCTa,
npeoOpa3zoBaHus HHPOPMAIIUN U3 OJHOW 3HAKOBOW CUCTEMBI B IPYTYIO;
co3laBaTh COOCTBEHHbBIE MHCHbMEHHBIE W KpaTKUE YCTHBIE COOOIIECHMS,
0o006mass wHOpPMAIMIO U3 HECKOJBKUX HCTOYHHKOB (DU3NUECKOTO
CoIepKaHWs, B TOM 4YHCIAE TMYOJIMYHO TIPEACTABIATh PE3YIbTAThI
MPOCKTHOM WJIM HMCCIICIOBATEIHCKON NEATETLHOCTH, TP 3TOM TPaMOTHO



WCIIOJIb30BaTh W3YYEHHBIM TOHATHIHBIA ammapat Kypca (Qusukw,
CONPOBOK/JIATh BBICTYIUICHHE MPE3CHTALINEN;

MPU BBINOJHEHUU YUYEOHBIX MPOCKTOB M MCCIEAOBAHUN (PUBHMUECKUX
MPOIIECCOB PACTpENeaTh OOS3aHHOCTH B TPYIE B COOTBETCTBHH C
MMOCTABJIEHHBIMU 33/1a4aMH, CJICIUTH 3a BBIIIOJHEHUEM IUIaHA JCUCTBUU U
KOPPEKTUPOBATh €r0, aJeKBAaTHO OIICHMBaTh COOCTBEHHBIA BKJIaa B
NESATEIbHOCTh TPYNIIbl, BBICTPANBATh KOMMYHUKAaTUBHOE B3aUMOJIEUCTBUE,
MPOSIBIISISI TOTOBHOCTD pa3peniaTb KOH(QIUKTHI.

K xoH1y o0yuenus B 9 kiacce npeIMeTHbIE pe3yJibTaThl HA 0A30BOM YpOBHE
JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIB30BaTh IIOHATHUA: CHCTEMa OTCUYéTa, MaTepuaJbHAas TOYKa,
TPAEKTOPHS, OTHOCUTEIBHOCTh MEXaHWYECKOTO ABMXKEHHUS, Jedopmanus
(ympyras, mnjgacTH4ecKasi), TpPEHHE, LIEHTPOCTPEMHTEIbHOE YCKOpPEHHE,
HEBECOMOCTh M NEPErpy3KH, LEHTP TSHKECTH, aOCOIIOTHO TBEPIOE TEO,
HEHTP TSHKECTU TBEPAOTO Tella, paBHOBECHE, MEXaHUUECKHE KOJeOaHus u
BOJIHBI, 3BYK, HMH(pa3ByK U YIbTPa3ByK, 3JIEKTPOMATHUTHBIC BOJIHBI,
IKajga 3JeKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U allbHO30PKOCTb,
CHEKTPhl UCIYCKAaHUs M MOTJIOLIECHHU, aib(a, OeTa- U raMMa-u3y4deHHUs,
W30TOIBL, IAEPHAS] SJHEPIETHKA;

pasznuyarh SIBICHHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJMHEWHOE
JABM)KCHHUE, DPABHOYCKOPEHHOE TMPSMOJIMHEHHOE JBUKEHHE, CBOOOJHOE
najieHUue TeJl, pABHOMEPHOE JIBIKEHHE 1O OKPY>KHOCTH, B3aHMMOJIEHCTBHE
TE€J, PEAKTUBHOE JBH)KEHUE, KOJIEOATENbHOE ABM)KEHHE (3aTyXaroliue U
BBIHYX/ICHHbIE KOJIeOaHMsI), PE30HAHC, BOJHOBOE JBUKEHHE, OTPAKCHHE
3BYyKa, IPSIMOJIMHEWHOE pacHpOCTPaHEHUE, OTPAKEHUE M IPEIOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPa’KEHUE CBETA, Pa3sIoKEHUE OEJIoro cBeTa B
CHEKTp M CJOXEHHWE CHEKTPAIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAsl PaJMOaKTUBHOCTb, BOSHUKHOBEHHME JMHEHYATOr0 CIEKTpa
U3ITyYEHHsI) IO OMMCAHUIO UX XapaKTEPHBIX CBOKWCTB U HA OCHOBE OIIBITOB,
JE€MOHCTPUPYIOIINX JTaHHOE (PU3UUECKOE SBIICHUE;

pacno3HaBaTh NPOSBICHHE U3YYEHHBIX (PU3NYECKHX SBJICHUW B
OKpy»XaroleM Mupe (B TOM 4YHucie (PU3MYECKUe SBICHHUS B IMPUPOJIE:
MPWINBBI U OTIIUBBI, ABMXKEHUE MIaHeT COJHEYHOU CUCTEMBI, pEAKTUBHOE
JIBUKEHUE IKUBBIX OPraHU3MOB, BOCIPUSATUE 3BYKOB JKUBOTHBIMH,
3eMJICTPSICEHUE, CEHUCMUYECKHE BOJIHBI, I[yHAMM, 3XO, IBETa Tel,
ONTUYECKHUE SIBJICHUS B MPHUPOJE, OMOJIOTMYECKOe NEWCTBHE BUIAMMOTO,
yabTPadUOJIECTOBOTO U PEHTTCHOBCKOTO M3JIyUYE€HHH, €CTECTBEHHBIM
PaAMOAKTUBHBIN (OH, KOCMHUYECKHE JY4Yd, PAJIHOAKTHBHOE H3IIyYEHUE
IPUPOAHBIX MHHEPAJIOB, JEHCTBHE PAJMOAKTHBHBIX M3JIyYEHUH Ha



OpraHMW3M 4YeJIOBEKAa), MpPH 3TOM NEPEBOAUTH NMPAKTHUUECKYIO 3a/Jady B
y4ueOHYI0, BBIJCNATh CYUIECTBEHHBIE CBOMCTBA (TpU3HAKHU) (DUIUUECKUX
SIBJICHUI;

OTKCHIBaTh M3yYEHHBIE CBOICTBA TN M (PU3UUYECKHUE SIBICHUSA, UCTIOIB3YS
(¢u3nyueckue BeIWYUHBI (CpEeIHsAs] W MIHOBEHHAas CKOPOCTb Tella IpH
HEPaBHOMEPHOM JIBM)KEHUM, YCKOPEHHE, MEPEMEIIECHUE, MyTh, YIJIOBas
CKOpOCTb, CHJIa TPEHHS, CUja YNPYTOCTH, CUJa TSIKECTH, YCKOpEHHe
CBOOOJHOTO TMAaJeHUsi, BeC Tejla, HUMIYJbC Tejd, WMILYJIbC CHUJIBI,
MexaHu4eckass padoTa M MOIIHOCTb, NOTEHLMAJIbHAs JHEPrus Tena,
MOAHSATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHLHAIbHAS SHEPIrUsl CXKATOU
NPY>KWHBI, KUHETUYECKas DJHEprus, TOoJHAsS MEXaHW4YecKash SHeprus,
MEepPHOJl U YacToTa KoJieOaHUM, JJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKa3aTeslb MPEJIOMJICHUS CPEbl), PU OMUCAHUU
NPaBUIBHO TPAKTOBaTh (PU3MYECKUI CMBICT HCIOIb3YEMbIX BEJIUYMH,
0003HAaUEHUsI W €IUHUIBI (PU3MUYECKHX BEIUYHH, HAXOJIUTh (OPMYJIBI,
CBSI3BIBAIONINE JAHHYIO (PU3WYECKYIO BEIMYHUHY C JAPYTUMH BEIMYMHAMH,
CTPOUTH TpauKu U3yYEHHBIX 3aBUCUMOCTEN (PM3UYECKUX BEJIMUUH;
XapaKTepu30BaTh CBOWCTBA Ted, (U3UYECKUE SBJICHHS U TMPOLECCHI,
UCIIOJIb3Yysl 3aKOH COXPAHEHUs DHEPruHu, 3aKOH BCEMHPHOI'O TATOTEHHS,
NPUHLUN CYNEPHO3ULIUA CWJI, NPUHIUI OTHOCUTENbHOCTH ['anmunes,
3akoHbl HbIOTOHA, 3aKOH COXpaHEHUs MMITYJIbCA, 3aKOHBI OTPAXEHUS U
MPEJIOMJICHUS] CBETA, 3aKOHBI COXPAHEHMSI 3apsAI0BOTO U MACCOBOTO YHUCEN
IpHU SIIEPHBIX pEeakUusAX, HNPU 3TOM J1aBaTh CIOBECHYI (OPMYIUPOBKY
3aKOHA U 3alUChIBATh €70 MATEMATHYECKOE BBIPAKEHUE;

OOBSCHATh (PU3NUYECKHE MPOIECCHl M CBOMCTBA T, B TOM YHCIEC U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHPOBAHHOTO XapaKTepa: BBIABIISTH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH O0BSICHEHUE U3 2—3 JTOTHYECKUX
1aroB € Omnopod Ha 2-3 U3y4YEHHBIX CBOMCTBA (PUBMYECKUX SIBICHHIA,
(pU3HYECKUX 3aKOHOB WIIM 3aKOHOMEPHOCTEMN;

pemiath pacy€THble 3aJaud (Oomuparoluecss Ha cucremy w3 2-3
ypaBHEHUH), UCTIOB3YS 3aKOHBI U (POPMYIIbI, CBA3BIBAIOLINE (HU3HUECKUE
BEJIMUMHBI: HA OCHOBE aHaJIM3a YCJIOBHUS 3aJayd 3alUChIBaThb KpPaTKOE
YCIIOBHE, BBISBIIATh HEJOCTAIOIIME WJIM M30BITOYHBIE JTaHHbIE, BHIOUPATh
3aKOHBI U (HOPMYJIIBI, HEOOXOAMMBIC ISl PEUICHUS, TTPOBOUTEH PACUETHI U
OLICHMBATh PEAIMCTUYHOCTh TMOJYYEHHOTO 3HAYeHUA (U3MUECKOU
BEJINYMHBIL;

pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOXXHO pEIIUTh NpPU MOMOLIU
(U3HYECKUX METOAOB, HCIIONb3YS ONHMCAHWE HCCIECIOBAaHUS, BBIIEIATH
MPOBEPSIEMOE  MPEAIOJIOKEHHE, OLECHHBAaTh MPABWIBHOCTh MOPSIKA



NPOBEJCHUS]  HMCCIIEJOBAHUSA, JeJaTh  BBIBOJABI, HHTEPIPETUPOBATH
pe3ybTaThl HAOIIOICHUH 1 OTIBITOB;

OPOBOAWTH OMBITHl MO HAOMIOACHWIO (PU3UYECKUX SBICHUNA WIH
(u3HYECKUX CBOMCTB Tel (M3ydyeHHE BTOpPOro 3akoHa HbloTOHA, 3aKOHA
COXpaHEHHUsl PHEPruH, 3aBHUCHUMOCTh NEepUoAa KojeOaHWUN NPy KHHHOTO
MasiTHUKa OT MAaccChl Ipy3a M KECTKOCTU MPY>KUHBI U HE3aBUCUMOCTH OT
aAMIUTATYIBI MAJIBIX KOJICOAHWH, PSMOJIMHEHHOE pacIpOCTPAHCHHUE CBETA,
pa3ioxeHne Oeloro cBeTa B CIEKTP, U3YUCHHE CBOWCTB M300paKCHHS B
IUIOCKOM 3€pKajie W CBOMCTB H300pa)KeHHsI MpeaMeTa B coOuparomien
JUH3E, HaOII0JEeHHE CIUIOIIHBIX WU JIMHEHYaThIX CIEKTPOB HU3IYUYCHHS):
CaMOCTOSITENTFHO ~ COOMpaTh yCTaHOBKY U3 M30BITOYHOro Habopa
o0Opy/lOBaHUs, ONHUCHIBATh XOJ OMbITA W €r0  Pe3yJIbTaThl,
bopMyJIMpPOBATH BHIBOJHI,

NPOBOANTH MPU HEOOXOJAMMOCTH CEPUIO MPSIMBIX W3MEPEHUH, Ompeaensis
cCpeqHee 3HAUYCHHE U3MepsAeMoll BenuuuHbl ((PoKycHOe paccTosiHue
cobuparomieit JUH3bI), O0OOCHOBBIBaTH BBIOOP crocoba HM3MEpPECHHS
(M3MepUTENBHOrO MPUOOpa);

NPOBOANTH HCCIEAOBAHMWE 3aBUCHUMOCTEH (M3MUECKUX BEJIMYHUH C
UCTIOJIb30BAaHUEM TPSAMBIX H3MEPEHUH (3aBUCUMOCTH MYyTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM JIBW)KEHUHM 0€3 HadalbHOM CKOpPOCTH, Mepuoja
KOJIeOAaHUN MaTeMaTHYeCKOro MasTHUKA OT JUTMHBI HHUTH, 3aBUCHMOCTH
yria OTpaKE€HHUs CBeTa OT yria MaJeHUs W yria MPEeTOMJICHHS OT yIJia
NaJeHNs): TIUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENFHO COOMpPAThH
YCTaHOBKY, (PUKCHUpOBaTh pe3ysbTaThl IMOJYYEHHOW 3aBUCHUMOCTHU
bu3NYecKuX BEIUYMH B BUAEC TAaOJWIl U TPpapUKOB, JI€JIaTh BBIBOJBI IO
pe3ybTaTaM HCCIICIOBAHUS;

NPOBOANTE KOCBEHHBIE W3MEpEHUs (U3MYECKUX BEIUYUH (CpeIHss
CKOpPOCTh M YCKOpPEHHE Tella TpHU pPaBHOYCKOPEHHOM JBM)KCHHUHU,
YCKOpEHHE CBOOOJHOTO MaieHus, KECTKOCTh MPYKUHBI, KOIPPHUIHMESHT
TPEHUS! CKOJBXKEHUS, MEXaHW4ecKas padoTa M MOIIHOCTh, YacTOTa U
nepuoa KojeOaHWH MaTeMaTHYecKOro W TPYKUHHOTO MAasTHUKOB,
ONTHYECKas Ccuja coOuparomed JIMH3bI, PaJUOAKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHHUS, COOUpaTh DIKCHEPUMEHTANBHYIO YCTaHOBKY H
BBITIOJTHATh U3MEPEHUS, CICIys MPEIOKEHHON WHCTPYKITUHU, BHIYUCIISTH
3HAYEHWE BEJIMYMHBI U aHATU3UPOBATH MOJIYYCHHBIC PE3YJIbTaThl C YUYETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHUH;

coOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH IpH padoTe ¢ 1ad0paTopHbIM
000pyI0BaHUEM;



pa3iuyaTh OCHOBHBbIE TNPU3HAKKM M3YUYEHHBIX (QUIUUYECKUX MOJIEICH:
MaTepuaidbHas TOYKa, aOCONIOTHO TBEPAOE TENO, TOYCUHBIM HCTOYHHUK
CBETa, JydY, TOHKas JIMH3a, TUIAHETapHas MOJEJb aTroMa, HYKJIOHHas
MOJIeJIb ATOMHOTO SIpa;

XapaKTepu30BaTh MPUHIMIBI JEUCTBUS HW3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM Ha HX ONHCAaHUA (B TOM YHUCIE:
CIUIOMETP, NATYUKH TIOJIOKECHHUS, PACCTOSHUS M YCKOPCHHSI, paKeTa,
9XOJIOT, OYKH, TEepHCKom, ¢oToanmapaT, ONTHYECKHE CBETOBOIBI,
CHEKTPOCKON, JJO3UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (PU3MYECKUX SBICHUH U  HEOOXOauMble (pu3mdecKue
3aKOHOMEPHOCTH,

UCTIOJIb30BaTh CXEMbI M CXEMAaTHUHbIC PUCYHKH M3YUYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTHMUYECKUX IPOIECCOB
OpU PEUICHUH Yy4eOHO-MIPAKTHUECKUX 3a/ad, ONTHYECKHE CXEMBI s
MOCTPOCHHUS N300paKeHH B IJIOCKOM 3epKajie U coOuparoIien JuH3e;
NPUBOIUTH  NpPUMEpPbl  (HAXOAWTh  WHQPOPMAIMIO O  IpHMEpax)
MPAaKTHYECKOTO HCIMOJB30BaHUs (PU3MUECKHX 3HAHWW B TOBCEIHEBHOU
XKU3HU I obecriedeHnsi 0€30MacHOCTH MPH OOpallleHnH ¢ MPUOOpaMu U
TEXHUYECKUMHU YyCTPOWCTBAMHU, COXPAHEHHUS 3JI0OPOBbS U COONIOACHUA
HOPM 3KOJIOTUYECKOTO MOBEJICHUSI B OKPY Kalollel cpefie;

OCYIIECTBIISITh TIOMCK HWHOpMAIMK  (PU3NISCKOTO  COACPXKAHHUSI B
HuTepHeTe, caMOCTOATEIHHO (HOPMYIHPYs TOMCKOBBIN 3allpoc, HAXOAUTh
MyTH OMpEJeNIeHUs] JOCTOBEPHOCTH MOJIYYCHHON MH(POpPMAIIMH Ha OCHOBE
UMEIOUINXCS 3HAHUN U TIONIOJTHUTENbHBIX UCTOYHUKOB;

UCIOJIb30BaTh MPH BBINOJIHEHUN Y4YE€OHBIX 33aJJaHUIl HAYyYHO-TIOMYJISIPHYIO
JAUTEpaTypy  (PU3MYECKOro  COAEpXkaHMs, CIPAaBOYHbIE MaTepUalIbl,
pecypchl ceTu MIHTEepHET, BIajeTh NpuéMaMu KOHCTICKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMALIUU U3 OJHOU 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIC MHCHMEHHBIE M YCTHBIE COOOIICHHS Ha OCHOBE
uHpOpMallMU U3 HECKOJbKUX HCTOYHUKOB (DHU3MUECKOrO COAEpKAHMS,
myOJIMYHO TPECTABISATh Pe3yIbTaThl MIPOSKTHON WIIM MCCIIETOBATEIbCKOM
ACSITENPHOCTH, TPH OTOM TPaMOTHO  HCIONb30BaTh  HM3yUYEHHBIN
NOHSATUWHBIN ammapaT HM3y4yaeMoro pasfena (U3MKM U COMPOBOXKAATH
BBICTYIUICHHE TIpe3eHTaluel ¢ ydy€ToM o0coOeHHOCTEeH ayAuTOpuu
CBEPCTHHUKOB.



TEMATHUYECKOE IINIAHUPOBAHHUE
7 KIIACC

Koan4yecTBo 4acoB

Ne HanMeHoBaHMe pa3/ieioB U TeM
n/n MPOrpaMMbI Bcero

Pazneu 1. ®Pusuka u e€ posib B IO3HAHUM OKPY’KAKOIIEr0 MUPA

1.1 ®dusuka - HayKa 0 IpUpoae 2
1.2 DU3NYECKUE BETUYNHBI 2
1.3 EcTtecTBeHHOHAYUYHBIM METO/1 TO3HAHUS 2

Hroro no pasneny 6

Paspnen 2. IlepBoHayaibHbIE CBEACHHUS 0 CTPOCHMHU BellleCTBA

2.1 CrpoeHue BemecTa 1

29 JIBH>KeHue U B3aUMOJICHCTBUE YaCTHII )
' BEILIECTBA

23 ArperaTHble COCTOSIHMSI BEILIECTBA 2
Hroro no pasneny 5
Pa3nen 3. /IBu:xeHue U B3auMo/ieilicTBHE TeJl

3.1 MexaHHYeCcKOe ABMKCHHE 3

3.2 Wuepuus, macca, I0THOCTh 4

KoHTpoJbHbIE

padoThl

IIpakTH4eckue

padoThbI

DJIEeKTPOHHBIE
(mudposbie)
o0pa3oBaTe/ibHbIE

pecypchl

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

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

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

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

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

Bbu6mmoreka [JOK
https://m.edsoo.ru/7f416194

Bbu6mmoreka [JOK
https://m.edsoo.ru/7f416194

bu6mmoreka [IOK



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

3.3

Cua. Bune! cun

Uroro no pazgeny

Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUIAKOCTEH U ra3oB

4.1

4.2

43

44

Hasnenue. [lepenaya qaBnenust TBEPAbLIMU
TEIaMU, JKUJIKOCTIMH U ra3zaMu

HaBHeHI/IC KHUIKOCTH

ATMocdepHoe naBiieHue

JleiicTBHE KUAKOCTU U Ta3a Ha MOTPYXKEHHOE
B HUX TEJIO

Uroro no pazgeny

Pa3znen 5. Pabora u MOIIHOCTB. JHEPrUs

5.1

5.2

53

Pabora 1 MOIITHOCTH

HpOCTBIC MCXaHU3MBbI

MexaHuyeckast SJHeprus

Wtoro no pazneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

14

21

21

12

68

12

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

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

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

bu6mmoreka [{OK
https://m.edsoo.ru/7f416194

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

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



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

8 KITIACC

Ne i/

HanmeHnoBaHue pa3jieioB U TeM
NPOrpamMMbl

Pa3pea 1. TenioBblie IBJICHUSA

1.1

1.2

Ctpoenue u cBOMCTBa BEUIECTBA

TerutoBble IpoOLECCHI

Utoro no pazneny

Paznen 2. DuekTpuyeckne u MATHUTHBIE SIBJICHUS

2.1

2.2

23

24

:‘)J'ICKTpI/I‘ICCKI/Ie 3apsabl. 3ap${)l(eHHBIe TCl1a
U UX B3aUMOJCHCTBHUE

[ToCcTOAHHBIN 2JIEKTPUUYECKUIN TOK

MarauTHbIC SIBICHHUS

DJIEeKTPOMAarHuTHasi MHIYKIUS

Hroro no paszneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuyecTBO 4acoB

Bcero

21

28

20

37

68

KoHTpoJbHbIe
padoThbI

IIpakTH4eckue
padoThI

1.5

14.5

JIeKTPOHHBbIE
(mudposbie)
o0pa3oBaTe/ibHbIE

pecypchl

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

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

bu6mmoreka [{OK
https://m.edsoo.ru/7{f4181ce

bu6mmoreka [{OK
https://m.edsoo.ru/7f4181ce

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

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



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

9 KITACC

KoaunvecTBo yacos
HanmeHnoBaHue pa3jieioB U TeM

Ne i/m KoHTpoJbHbIe
MpPOrpaMMbl Bcero
padoThbI
Pa3znen 1. Mexanuveckne siBJIeHUSA
L1 MexaHudeckoe ABUKEHUE U CIIOCOOBI €T0 10
' OIUCAHUS
1.2 BszaumonelicTBue Ten 20 1
1.3 3aKOHBI COXpPaHEHUsI 10
Uroro no pazgeny 40
Pa3nen 2. Mexanuveckne KoJjie0aHUS U BOJTHBI
2.1 MexaHnudeckue KojieOaHus 7
2.2 MexaHnueckue BOJIHBL. 3BYK 8 1
Hroro no pasaeny 15

Pasznen 3. 3HeKTp0MaFHHTHO€ moJI€ U 3JICKTPOMATIHUTHBIC BOJIHBI

9J'IeKTpOMaFHI/ITHOC II0JIE 1
SJICKTPOMArHUTHBIC BOJIHBL

3.1 6

Wroro no pazneny 6

Pa3znea 4. CBeToBbIe IBJEHUS

4.1 3aKOHBI pacIpOCTPAHEHHUS CBETA 6

IIpakTH4eckue

padoThI

JIeKTPOHHBbIE
(mudposbie)
o0pa3oBaTe/ibHbIE

pecypchl

Bbu6moreka [JOK
https://m.edsoo.ru/7f41a4a6

Bbu6moreka [JOK
https://m.edsoo.ru/7f41a4a6

bu6mmoreka [OK
https://m.edsoo.ru/7f41a4a6

bu6mmoreka [{OK
https://m.edsoo.ru/7f41a4a6

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6

bu6mmorekxa [JOK
https://m.edsoo.ru/7f41a4a6

bu6mmoreka [IOK


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

4.2 JIuH3BI ¥ OoNTHYECKHE TPUOOPHI

4.3 Paznoxenue 6e10ro CBeTa B CIIEKTP

Hroro no paszneny

Paznen 5. KBanroBble IBJICHUSA

5.1 Hcnyckanue 1 OrIoneHue CBeTa aroMoM
5.2 CrpoeHne aTOMHOTO f1pa
53 SnepHble peakuuu

Uroro no pazgeny

Paznea 6. [loBTOpuUTEIHHO0-00001IAKO NI MOYJIb

[ToBTOpEeHNE N 00OOIICHUE CONEPKAHMS

6.1
Kypca ¢pusuku 3a 7-9 knace

Hroro no paszneny

OBIIEE KOJIMYECTBO YACOB I10O ITIPOTPAMME

6 3
3 2
15

4 1
6 1
7 1 1
17

9 2
9

102 3 27

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

bu6mmoreka [JOK
https://m.edsoo.ru/7{41a4a6

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6

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

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6



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

IHOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

KoanuecTBo 4acos JJIeKTPOHHbIE
Ne Hara uupposeie

Tema ypoka Kontpoabubie IIpakTtuuyeckue
n/n Bcero u3y4yeHusi oOpa3zoBaTe/ibHbIE

padoThI padoTsbl pecypenI

®u3uka — HayKa O PUPOJIE.
SBnenus npupoasl. Gusnyeckue 1
SIBJICHUS

MCX&HI/I‘-ICCKI/IC, TCIIJIOBBIC,
QJICKTPUYCCKUC, MATHUTHBIC, 1
CBCTOBBIC, 3BYKOBLIC SIBJICHUA

dusnyeckre BEJIMINHEI U UX
HU3MCPCHUC

Ypoxk-uccnenoanue "M3mepenue
TEeMITepaTypbl TIPH ITOMOIITN
KHUJKOCTHOTO TEPMOMETpPA U JaTUYHKa
TeMmnepaTrypbl"”

Kaxk ¢usuka u qpyrue ecTeCTBEHHbIE
HayKH U3Yy4aroT PUPO.Y.

. bubnuoreka [JOK
EcrecTBeHHOHAaY4YHBIN METOT 1

https://m.edsoo.ru/ff09f72a

no3Hanus. Onucanve GU3NIECKUX
SIBJICHUU C IIOMOIIBIO MOAenel

VYpok-uccnenosanue "[Ipoepka
THITOTE3BI: JATBHOCTH MMOJIETA IIapUKa,
MYIIEHHOTO TOPU30HTAIBHO, TEM
0oJbIIe, yeM OOJbIIe BHICOTA MTycKa"


https://m.edsoo.ru/ff09f72a
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Ctpoenue BemecTBa. OMbITHI,
JTIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHE
BEIECTBA

Z[BI/I)KGHI/IC YHaCTHIl BEUICCTBa

Ypok-uccnenoanue «OMNbITH O
HaOJII0JICHUIO TEIIOBOTO PACIIMPEHUS
ra3oB»

ArperaTHble COCTOSIHMSI BEILIECTBA

B3aumocBs3b MEXAYy CBOMCTBAMU
BEILIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U UX
ATOMHOMOJIEKYJIIPHBIM CTPOCHHEM.
Oco0eHHOCTH arperaTHBIX COCTOSTHUHN
BOJIbI

MexaHnueckoe JBUKEHUE.
PaBHOMEpHOE U HEpABHOMEPHOE
JBWKECHUE

Ckopoctb. Ennnulel ckopoctu

Pacuer IIyTH 1 BpCMCHU ABHUKCHUA

WHuepuust. 3aK0H HHEPLMH.
BzaumopeicTBre TeN Kak IpUYMHA
W3MEHEHUSI CKOPOCTH JIBUKEHUS Tl
IInoTHOCTE BemiecTBa. Pacuet Macchl
1 00beMa Tella [0 ero MIOTHOCTH

JlabGopaTtopHas pabota «OnpeneneHue

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

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a013e

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a0378

bu6mmorexa [JOK
https://m.edsoo.ru/ff0a05c6

bu6mmorexa [JOK
https://m.edsoo.ru/ff0a079¢

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0a0ae4

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0a0c10

bubmuoreka [JOK
https://m.edsoo.ru/ff0a0fee



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
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IJIOTHOCTH TBEPJIOTO TEJIa»
Pemenne 3agau mo reme "IlmoTHOCTE
BerecTna"

Cuna xak XxapakTepUCTHKa
B3auMozeiicTBus ten. Cuna
ynpyroctu. 3akoH ['yka

JlabopaTtopHnas paborta «M3yuenue
3aBHUCHUMOCTH PACTSKEHUS
(nepopmanuu) mpy>KUHBI OT
MIPUIIOKEHHOM CHUITBD»

SBnenune Tsarorenus. Cuia TSKECTH
CBsi3b MEX]Iy CUIION TSKECTH U
maccoil tena. Bec tena. Pemenue
3aaa4 o teme "Cua tsokectu”

Cuia TsDKeCcTH Ha APYTUX IJIaHCTaXx.
dusznueckue XapPaKTCPUCTHUKU IIJIAHET

N3amepenue cun. JluHamomerp

Bec tena. HeBecomocTh

CnoxxeHue IByX CHUJI, HallpaBJIE€HHBIX
110 OJAHOU MPSIMOM.
PaBHOpelicTBYIOIIAsA CHIT

Pemenne 3agay mo reme
"PaBHoaeiicTByomas cun"

TpeHune CKONbKEHUS U TPEHUE TTOKOS.
Tpenue B IpUpoOe U TEXHUKE

JlaGopatopHas pabora «3yuenue

bu6mmoreka [JOK
https://m.edsoo.ru/ff0al23c

bu6mmoreka [JOK
https://m.edsoo.ru/ff0al778

bu6mmoreka [{OK
https://m.edsoo.ru/ff0al502

bu6mmoreka [{OK
https://m.edsoo.ru/ff0al8cc

bu6mmoreka [JOK
https://m.edsoo.ru/ff0al 778

bu6mmorekxa [JOK
https://m.edsoo.ru/ff0ala70

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0alb9c

Bbu6mmoreka [JOK



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
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3aBUCHMOCTH CUJIbI TPEHUS
CKOJIbXKEHUS OT CHUJIbI IABJICHUS U
XapakTepa CONPUKACAKOLIUXCS
IIOBEPXHOCTEN

Pemenue 3agau Ha onpenesieHue
PaBHOJACHCTBYIOIIEH CHJITBI

Pemenne 3amag mo Temam: «Bec
Tenay, «[ padpudaeckoe n3odOpaxeHmne
cuy, «Cunely, «PaBHOACHCTBYIOIIAS
CHII»

Konrtponbnas pabora no Temam:
«Mexanudeckoe BUXeHHE», «Macca,
TUIOTHOCTBY, «Bec Tenay,
«I"paduueckoe nzo0paxxeHue cuiy,
«Cunp»

Jasnenne. CriocoObl yMEHBILIEHUS U
YBCIUMYCHUA NABJICHUA

JlaBienwne raza. 3aBUCUMOCTD
IaBJIEHM Ta3a OT 00bEMA,
TEeMIIepaTypbl

[Tepenaua naBneHust TBEPABIMU
TeJlaMH, )KUJIKOCTSMH M Ta3aMH. 3aKOH
ITackans

JlaBiaeHue B )XMAKOCTH U rase,
BBI3BAHHOE JICICTBUEM CHUJIBI TSKECTH
Pemenue 3anau o reme «/lapnenue B
JKUJIKOCTH U Ta3e. 3akoH [lackams»

CooOmaromuecs cocysl

https://m.edsoo.ru/ff0alcc8

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

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

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a2376

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

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0a2718

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

bubmuoreka [JOK



https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
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I'mppaBnuueckuit mpece

Manowmetpsi. [TopuineBoit
JKHUIKOCTHBIM HAcoc

Atmocdepa 3eminu. [Ipuannsl
CYyILIECTBOBAHMS BO3yILIHON
000y10uKkH 3emiau. 3aBUCHMOCTD
aTMOC(EpHOT0 TaBJICHHSI OT BBHICOTHI
HaJ YpPOBHEM MOps

Bec Boznyxa. ATmochepHoe gaBieHue

N3mepenue atMochepHOro AaBIEHUS.
OnbiT Toppuuennu

3aBUCUMOCTb aTMOC(EepHOTO
JAaBJICHUA OT BBICOTHI HAJT YPOBHEM
Mopst

Bbapomertp-anepouns. AtmocgepHoe
JIaBJIEHUE HA Pa3JIMYHBIX BHICOTAX

Pemenue 3anau mo reme
"ATMocdepHoe naBneHue"

JleficTBUE )KUAKOCTH U Ta3a Ha
MOTPY>KEHHOE B HUX TEJO.
ApxumenoBa cuia

JlabopaTtopHas pabota «OnpeneneHue
BI)ITaJ'IKI/IBaIOHIeﬁ CHIJIBI,
JIEUCTBYIOIIEH Ha TEJO, MTOrPYKEHHOE
B KHUJIKOCTb)

https://m.edsoo.ru/ff0a2970

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3136

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

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

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a2dag

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a2fc4

bu6mmorexa [JOK
https://m.edsoo.ru/ff0a2fc4

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3276

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0a33fc



https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
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JlaGopaTopHas paboTa 1o Teme
«HccnenoBanue 3aBUCHMOCTH Beca
TeNna B BOZAE OT 00bEMa MOTPYKEHHOM
B JKUJKOCTb YacTH TeJla»

IImaBanue ten

JlaGopaTopHas pabota
"KoHcTpyupoBaHue apeoMeTpa Wi
KOHCTPYUPOBAHUE JIOJAKU U
onpeenaeHue e€ rpy30no bEMHOCTH"

Pemenne 3amau no temaM: «IlimaBanue
cynoB. Bo3ayxomnaBanue»,
«JlaBiieHHE TBEPIBIX TEN, )KUIKOCTEH
H Ta30B»

Mexanunueckas paboTa

MormocTs. EquHUIBI MOIITHOCTH

Ypoxk-uccnenopanue "Pacuér
MOIITHOCTH, Pa3BUBAEMOM IIPU
HoabEME IO JeCTHUIE"

IIpocTteie MexaHnu3Mbl. Poryar.
PaBHOBecue cui Ha peruare

KonTponbhas padbota no teme
«JlaBneHue TBEpABIX TEN, KUIKOCTEH
1 Ta3oB» / Beepoccwuiickas
MpoBepoyHas padbora

PesepBHbIit ypok. Pabota ¢ TekcTamu
1o Teme «/laBieHne TBEpABIX Te,

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3514

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a3a96

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a3654

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a3{82

bu6mmorexa [JOK
https://m.edsoo.ru/ff0a3{82

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0a4ffe



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe
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KUJKOCTEHN U Ta30B» / Beepoccuiickas
MpoBepoyHas padbora

Pbruaru B TexHuKe, OBITY U TIPUPOJIE.
JlaGopaTopHnas pabota
«HccnenoBanue ycIioBHiA paBHOBECHS
pbIryaray

Pemenue 3aau 1o reme «Y CII0OBUSA
paBHOBeCI/IH pr‘-IaFa»

Koaddunment nonesnoro aeicTBus
Mexanu3ma. Jlaboparopnas pabora
«M3mepenne KI1/] HaknoHHOM
TUTOCKOCTHY

Pemenne 3agau mo teme "Pabora,
motrHocTh, KITJT"

Mexannyeckas SHEprusl.
Kunernueckas v noTeHuanbHas
JHEprus

3aKOH COXpaHEHHUs MEXaHUYECKOU
SHEPTUU

YPpOK-3KCIIEpUMEHT 110 TEME
"DKCnepUMEHTaIbHOE ONPEACIEHUE
W3MEHEHMS KHHETHYECKOMN U
MIOTEHIMATIBbHOW SHEPIUH NPH
CKaThIBAHHUH TEJIa 110 HAKJIOHHOM
mIockocTu"

Konrtponbnas pabora o Teme
«PaboTa 1 MOIIHOCTH. DHEPTHD)

PesepBHylit ypok. Pabota ¢ Tekctamu

0.5

0.5

Bbu6moreka [JOK
https://m.edsoo.ru/ff0a478¢

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a48a6

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a4c48

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a4252

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

bubmuoreka [JOK


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

o TeMe "MexaHnueckoe IBIKeHUeE"

PesepBHelit ypok. Pabota ¢ Tekctamu

68 1o Teme "Pabora. MOIIHOCTB. 1
Oueprusa"
OBIIEE KOJIMYECTBO YACOB I10 68 4
I[TPOTPAMME
8 KITIACC
Konn4yectBo yacos
Ne
Tema ypoka KoHnTpoibHbIe
n/n Bcero
padoThbI
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-
1 KMHETUYECKON TEOPUU U UX OIBITHBIC 1
MOITBEPKICHUS
2 Macca u pazMep aTOMOB U MOJIEKYJI 1
3 Mopaenu TBEpIOTO, )KUIKOTO U |
ra3o00pa3HOro COCTOSHUH BelllecTBa
OOBbsicHeHHEe CBOUCTB TBEPOTO,
4 KHUJIKOTO U Ta3000pa3HOT0 COCTOSIHUM |
BEIIECTBA HA OCHOBE MOJIOKEHUM
MOJIEKYJISIPHO-KUHETUYECKON TEOPUH
5 Kpucrannnueckue u amop¢Hbie Tena 1
6 CMaunBaHue U KamWUISIPHOCTb. |

IToBepXHOCTHOE HaATsIKEHUE

7 TernoBoe paclIMpeHne U CKATUE 1

https://m.edsoo.ru/ff0adeec6

12
DJIEeKTPOHHBIE
Jlara uugposbie
IIpakTHYecKue
u3y4eHusi oOpa3zoBaTe/ibHbIE
padoThbI
pecypcsl
bu6mmoreka [JOK

https://m.edsoo.ru/ff0a5256

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a540e

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0a5800

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0a5530

bubmuoreka [JOK



https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
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Temnepatypa. CBsi3b TEMIIEPATyPhI CO
CKOPOCTBIO TETJIOBOTO JIBUYKEHUS
YacTUIL

Buytpennss sueprusi. Crioco6bl
M3MEHEHHs BHYTPEHHEH SHEPTUU

Bunael Terionepenaun

Ypok-koupepenmus "IIpakTrueckoe
HCIMOJIb30BAHHUE TEIJIOBBIX CBOMCTB
BEIIIECTB U MAaTEPUAJIOB B IIEJISIX
aHeprocoOepekeHus "

KonudecTBo TEIIOTHL. Y AeIbHAS
TCIIJIIOEMKOCTD

YpaBHEHHE TEIJIOBOTO OaslaHca.
TernmooOMeH 1 TEMIOBOE paBHOBECHE
Jlabopartopnas pabota
"HUccnemoBanne SBICHUS
TEITI000MEHa MPU CMENTMBAHUN
XOJIOJTHOM Y Topsiueil BOAbI"

Pacuer konuyecTBa TEMIOTHI,
HEOOXOAMMOTO /I HarpeBaHus Teja
Y BBIJICIISIEMOTO UM TIPH OXJIAKIECHUN

JIabopatopHas padora "OnpeneineHue
paTopHas p P
yAEIbHOU TEIJIOEMKOCTH BemecTBa"

DOHeprus ToIjMBa. Y ieibHas TerjaoTa
CrOpaHHUs

[InaBnenue u oTBEpACBaHUE

https://m.edsoo.ru/ff0a5a26

Bbu6mmorexa [JOK
https://m.edsoo.ru/ff0a5¢c60

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0a6412

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0a65c0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a6976

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a7088

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a6a98

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0a6bb0

bu6mmorekxa [JOK
https://m.edsoo.ru/ff0a7b5a

bu6mmoreka [{OK



https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
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KPpUCTAINIIMYCCKUX TECIIL. y,I[CJ'IBHaSI
TCILIOTA IJIaBJICHUA

Jlaboparopuas padota "Onpenencaue
YAECIBHOU TETJIOTHI TIaBICHUS JIbaa"

[TapooGpazoBaHue U KOHICHCALMSL.
Hcnapenue

Kunenune. Y nensHas Temiora
mapooOpa30BaHUs U KOHICHCAIINH.
3aBUCHUMOCTb TEMIIEPATypPbl KUIICHUS
0T aTMOc(epHOTO 1aBICHUS

BnaxnocTs Bo3ayxa. JlaboparopHas
pabora "Onpenenenue
OTHOCHUTEIHLHOM BIIAXKHOCTH BO3yXa"

Pemenue 3agau Ha onpeneneHne
BJIYKHOCTH BO3/yXa

[TpuHIHIBI pabOTHI TETIIIOBBIX
nsurareneif. [lapoBast TypOuHa.
JIBuraresb BHyTPEHHETO CTOPaHUs

KIIJI TenmoBoro aABurares.
TennoBble IBUTATEIH U 3aIUTa
OKpYKarolle cpeapbl

3aK0H COXpaHEHUs U MIPEBPAIICHUS
SHEPTUH B TEIJIOBBIX MPOIIECcCax
[ToaroroBka K KOHTPOJILHOU paboTe
o Teme "TennoBEIe SIBICHUA.
H3MeHeHue arperaTHbIX COCTOSHUI
BelrecTna"

KonrponsHas pabora o Teme

https://m.edsoo.ru/ff0a71d2

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a72fe

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a740c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a786¢

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a7628

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a7c7¢c

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0a83{2

Bbu6mmoreka [JOK


https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
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"Tennosele sABneHus. MI3MeHeHne
arperaTHbIX COCTOSIHUM BeniecTna'

Onekrpusarus Ten. [[Ba pona
ANMEKTPUICCKUX 3aPSIOB

VYpok-uccnenoBanue "IneKTpusanusl
TeJ UHAYKIUEN U IpU
COMPUKOCHOBEHHUU"
B3anmopeiicTBre 3apsyKeHHBIX Tell.
3akoH Kysnona

DneKTpuYecKoe moJie.
HanpsiskeHHOCTB 2JIEKTPUYECKOro
nosist. [IpuHnmn cynepnosunyn
NEKTPUYECKUX MTOJIEN

Hocurenu snexTpudeckux 3apsaoB.
DOnemeHTtapHbli 3apsa. CtpoeHue
aToma

ITpOBOTHUKY U AUAIEKTPUKHU. 3aKOH
COXpaHEHHS HIEKTPUUECKOro 3apsijia
Pemenne 3a1au Ha mpUMeHEHHE
CBOMCTB JIEKTPHUYECKHX 3aps/I0B

DJIEKTPUYECKUI TOK, YCIOBUS €0
cyecTBoBaHus. VicTounuku
ANEKTPUYECKOTO TOKA

JlelicTBUS AIIEKTPUYECKOTO TOKA

VYpok-uccnenosanue "Jleiictue

SJICKTPHUYCCKOI'O IT0JIA Ha ITPOBOJHUKHU

U TUAJIEKTPUKH"

https://m.edsoo.ru/ff0a86ae

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a87¢e4

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a8a0a

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

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a90cc

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a96b2



https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
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DJIEKTPUYECKUI TOK B METaJIax,
KHUJKOCTSAX U ra3zax

DnexTpuyeckas Henb U €€ COCTaBHbIE
4acTH

Cuna Toka. JJaboparopHas pabota
"3MepeHune u peryaIupoBaHue CHIIBI
TOKa"

DEeKTpUUECcKOe HapsKEeHHE.
Bonbr™merp. JlabopaTopHas pabora
"N3mepenue u peryiupoBaHue
HanpspkeHus"

COHpOTI/IBJ'IeHI/Ie IMPOBOAHHKA.
Y,Z[CJ'ILHOG COIIPOTHUBJICHHUC BCUICCTBA

Jlaboparopnas padoTa "3aBHCHMOCTh
AIIEKTPHUYECKOTO COTTPOTHBIICHUS

IMPOBOAHUKA OT €TI0 AJIWHBI, IIOMaan
MOTEPEYHOr0 CEYCHUs U MaTepuaa’

3aBUCUMOCTD CUJIBI TOKA OT
HanpspkeHus. 3akoH Oma 1715 yyacTka
enH

JlaGopaTopnast paboTa
"HccnenoBaHue 3aBUCUMOCTH CHJIBI
TOKa, HJIYIIEro 4epe3 Pe3nucTop, OT
COIIPOTHBIICHUS PE3UCTOPA U
HanpsbKeHus Ha pe3ucrope”
[TocnenoBarensHOE U MapaieIbHOES
COCTMHEHUS IPOBOIHUKOB

Jlaboparopnas padota "IIpoBepka

0.5

0.5

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

bu6mmorexa [JOK
https://m.edsoo.ru/ff0a8bd6

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a%14

bu6mmoreka [{OK
https://m.edsoo.ru/ff0aa738

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aa738

bu6mmoreka [JOK
https://m.edsoo.ru/ff0aa44a

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0aa04e

bubmuoreka [JOK


https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
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52

53

54

55

56

57

MIpaBWJIa CIOKEHHSI HAIIPSHKEHUN TTPU
MOCJIEI0BATEILHOM COEIMHEHUH JIBYX
pe3ucTopoB”

Jlaboparopnas padota "[IpoBepka
TIpaBWJIA JJIS CHITBI TOKA MTPU
napajyieIbHOM COeAMHEHUN
pe3uctopon"

Pemenue 3agau Ha npuMeHeHUE
3akoHa OMa J1s pa3InyHOro
COCMHEHUS POBOTHUKOB

PaboTta 1 MOITHOCTH AIIEKTPUIECKOTO
ToKa. 3akoH Jlxoyins-Jlenna

Jlaboparopnas padota "OnpeneneHue
paboThI ¥ MOIITHOCTH AJIEKTPUIECKOTO
TOKa"

DNEeKTPUYECKHE IEeTH U MTOTpeOuTenn
ANEKTPUIECKON SHEPTUU B OBITY.
KopoTtkoe 3aMbIkanme

ITocTossHHBIE MArHUTEL, UX
B3aWMO/ICHCTBUE

VYpok-uccnenosanue "M3yuenne
HOJIEH IIOCTOIHHBIX MAarHuToOB"

MaruauTtHoe 1osie. MaruutHoe 1oJie
3eMJIH U €ro 3HaYeHue IS JKU3HU Ha
3emie

[ToaroroBka K KOHTPOJIBHOM paboTe
1o TeMe "DNEKTPUUECKUE 3apsibl.
3apsKeHHbIE Tea U UX

https://m.edsoo.ru/ff0aaas58

Bbu6mmorexa [JOK
https://m.edsoo.ru/ff0aadle

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0aaf8a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ab124

bu6mmoreka [{OK
https://m.edsoo.ru/ff0ab3e0

bu6mmoreka [{OK
https://m.edsoo.ru/ff0ab660

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

bu6mmoreka [JOK
https://m.edsoo.ru/ff0acOba

bu6mmoreka [IOK
https://m.edsoo.ru/ff0abd2c



https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
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60
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62

63

B3auMoAcucTBHUA. I10CTOSHHBII
AJIEKTPUYECKUNA TOK"

Konrponsnas padora o Teme
"DIeKTpUUECKHUE 3apsIbl.
3apspKeHHBIC TeJla U UX
B3auMoaercTBUA. I1oCTOSIHHBIN
aneKTpuieckuid Tok" / Beepoccuiickas
poBepoyHas pabora

PesepBubiii ypok. PabGoTta ¢ Tekctamu
o Teme "[locTosHHBII
aneKTpudeckuid Tok" / Beepoccuiickas
poBepoyHas paborta

OmnsIT Opcrena. MaruuTHoe nosne
AJIEKTPUYECKOT0 TOKa MaruutHoe
IMOJIC KaTyYHIKKU C TOKOM

[IpuMeHeHne IeKTPOMarHuToB B
texHuke. JlabopaTopHast pabota
"N3yueHue neicTBUSI MarHUTHOTO
IIOJISI HA POBOJAHUK C TOKOM"

DneKTpoABUTaTENb IOCTOSTHHOTO
Toka. Mcrions3oBanue
AJEKTPOABUraTENEeH B TEXHUUECKUX
YCTPOMCTBAaX M Ha TPAHCIIOPTE.
Jlaboparopnas pabota
"KoHcTpynpoBaHU€e U U3y4EHUE
paboThI nekTpoaBUraTens”

Omnprtel @apazes. 3akoH

ANEKTPOMArHUTHOM MHIYKIIHH.
[IpaBuio Jlenma

0.5

Bbu6mmorexa [JOK
https://m.edsoo.ru/ff0abea8

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0acdc6

bu6mmoreka [{OK
https://m.edsoo.ru/ff0ac1d2

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

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0ac86¢c



https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
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68

Onekrporereparop. CrocoOs
MOJTyYEHHUS AJIEKTPUUECKOM SHEPTUU.
DNeKTpOCTaHIIMU Ha
BO300HOBIISIEMBIX HICTOYHHKAX
SHEPTUU

[ToaroroBka Kk KOHTPOJILHOM paboTe
1o TeMe "DIEeKTpUYECKue u
MarHuTHbIE sIBJICHUS"

KonTponbhas pabota no teme
"DJIeKTpUYECKUE U MAarHUTHBIC
SIBJIICHUS"

PesepubIit ypok. PabGoTta ¢ Tekctamu

o teme "TemnoBsie sBiaeHud"

PesepBHbIit ypok. Pabota ¢ Tekctamu
1o teme "MarHuTHbI€ sIBJICHUS"

OBUIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

14.5

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0acb14

bu6mmoreka [JOK
https://m.edsoo.ru/ff0accSe



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

9 KITACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
o ara H(poBbI
J:/n Tema ypoxa Bcero Kontporbnpie  Ipaxrireckie f:{yqeﬂml zﬁizzna:enbnble
padoThbI padoThI pecypesI
MexaHn4YecKoe IBUKECHHE. 1
MarepuanbHas TOUKa
Cucrema orcuera. OTHOCUTEIBHOCTh 1 bubnuorexka [JOK
MEXaHNYECKOT0 ABMKCHUS https://m.edsoo.ru/ff0ad474
PaBHOMEpHOE NpsMONMHENHOE | bubmuoreka [IOK
JIBUKECHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE npsAMOIUHENHOE
nekenue. CpeHsis U MTHOBEHHAs 1
CKOpPOCTh
[IpsiMonHENTHOE pAaBHOYCKOPEHHOE | bubnuotexa [JOK
IBIKEHUE. Y CKOpEeHUe https://m.edsoo.ru/ff0ad8d4
CKopoCTh NPSIMOJIMHENHOTO
PaBHOYCKOPEHHOTO JIBUKCHUS. 1
I'paduk ckopoctr
Jlaboparopras padota "Onpenencaue
YCKOpPEHUs TeJla Ipu 1 | bubmmoreka [IOK
PaBHOYCKOPEHHOM JBUXEHUHU 10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TUIOCKOCTH"
CBobonnoe nagenue tei. OnbITh i
lanunes
PaBHOMeEpHOE ABMMXKEHUE TTO bu6nuoreka IIOK

okpy>kHOCTH. [Iepuon u yacrora https://m.edsoo.ru/ff0ae176



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
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11
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14

15
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17

18

19

20

21

22

oOparmenus. JInneiHas u yrioBas
CKOpPOCTH

LIeHTpOCTPEMUTENILHOE YCKOPEHUE

[Tepsriii 3akoH HetoToHA. BexkTop
CUJIBI

Bropoii 3akon HeroToHa.
PaBHopelicTByOIIAsA criia

Tpernii 3akoH HproTOHA.
Cyneprio3unus cui

Pemenne 3aaa4 Ha IPUMCEHCHUC
3akoHOB HrroTOHA

Cuna ynpyroctu. 3akoH ['yka

Pemenne 3amad mo teme «Cuna
YIPYTOCTH

Jlaboparopuas pabota «Onpenenenue
KECTKOCTH TIPYKUHBD)

Cuna tpeHus

Pemenue 3anau mo reme «Cuina
TPEHUSD)

JlaGopaTopnas pabora "OnpeneneHue
KO3 PUIIMEHTA TPEHUS CKOJIBKEHUS"
Pemrenue 3agad mo teMe "3aKOHBI
Hprorona. Cuna ynpyroctu. Cuiia
TpeHus"

Cua TSDKeCTH 1 3aKOH BCEMHUPHOTO
TATOTEHUS. Y CKOpEHUE CBOOOIHOTO

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ae612

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

bubnuoreka [IOK
https://m.edsoo.ru/ff0ae982

bu6mmorexa [IOK
https://m.edsoo.ru/ff0acbbe

but6mmoreka [IOK
https://m.edsoo.ru/ff0aeca2

bubnunoreka [JOK
https://m.edsoo.ru/ff0aee28

bubnunorexa [JOK
https://m.edsoo.ru/ff0af738

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

but6mmoreka [JOK
https://m.edsoo.ru/ff0af8be

bubmuorexa [JOK
https://m.edsoo.ru/ff0afb8e

bubnuoreka [JOK
https://m.edsoo.ru/ff0af044



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

VYpoxk-koHpepenuus "JIBrkeHue Ten
BOKPYT T'PaBUTALIMOHHOTO LIEHTPA
(Conneunas cucrema). ['anmaktuxu"

Pertennie 3agaud o reme "Cuia
TSKECTU U 3aKOH BCEMUPHOTO
TATOTEHUS"

IlepBas kocMHuYecKast CKOPOCTb.
HesecomocTs u nieperpysku

PaBHOBECHE MaTEepUAIIBHOW TOYKH.
AOGCOIOTHO TBEPI0E TEIIO.
PaBHOBecue TBEpI0TO TENA €
3aKpEIUIEHHOW OChIO BpAILICHMUSI.
MowmenT cuinsl. LlenTp TsoxecTn

PaBHOBECHE MaTEepUAIBHONW TOYKHU.
AOGCOIIOTHO TBEPI0E TEIIO.
PaBHOBecue TBEpI0TO TENA €
3aKpEIUIEHHOW OChIO BpAILICHMUSI.
MowmenT cuinsl. LlenTp Tsokectn
Pemrenue 3agad mo reme "MoMeHT
cunbl. Llentp Tsxectn"

[ToaroroBka K KOHTPOJIBHOM paboTe MO
TeMme "MexaHN4eCKOe IBUKEHIE.
BzaunmopneiictBue ten"

KonTponbhas pabota mo Teme
"MexaHn4eCKOe IBUKEHUE.
B3aumoneiictue Ten"

Nmmynbse Tena. Umnynsc cuiiel. 3aKoH

but6mmoreka [{OK
https://m.edsoo.ru/ff0af5{8

but6mmoreka [IOK
https://m.edsoo.ru/ff0af33c

bubmmoreka [IOK
https://m.edsoo.ru/ff0afe36

bub6mmoreka [IOK
https://m.edsoo.ru/ff0b02b4

bubnunoreka [JOK
https://m.edsoo.ru/ff0b0408

bubmuorexa [JOK
https://m.edsoo.ru/ff0b06ec

bubmuorexa [JOK


https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
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43

COXPAaHEHHUS UMITyJIbca. YTIPYroe u
HEYNpyroe B3auMoJIeHCTBUE

Pemenue 3anau mo Teme "3akoH
COXpaHEHHUs uMIyJbca'

VYpok-koH(pepeHuus "PeakTuBHOE
IBUKEHHE B IIPUPOJIE U TEXHUKE"

Mexann4deckas pa60Ta 1 MOIIIHOCTH

Pabota cuibl TsXKecTH, CUIIbI
YIPYTOCTH U CUJIBI TPEHUS

Jlaboparopnast pabota «Onpezenenne
paboThI CUIIBI TPEHUS TTPU
PaBHOMEPHOM JIBH)KCHUH TEJa O
TOPU30HTAILHON TTOBEPXHOCTHY

CBsi3b 3HEPTUH U PAOOTHI.
[ToTrenumanbHas SHEPTUs
Kunernueckas sueprus. Teopema o
KUHETHUYECKON SHEpruun

3aKoH COXpaHEHHs SHEPTUHU B
MEXaHHUKE

Jlaboparopuas padota «3yuenue
3aKOHA COXPAHEHUS SHEPTUN
KonebarenpHOE ABMKEHUE U €TO
XapaKTePUCTHKU

3aTyxaromue KojieOaHusl.
Boinyxnennsie konebanus. Pezonanc

MareMaTH4ecKuil ¥ py>KUHHBINA
MasiTHUKA

https://m.edsoo.ru/ff0b07fa

bubnuoreka [IOK
https://m.edsoo.ru/ff0b096¢

but6mmoreka [{OK
https://m.edsoo.ru/ff0b0a84

but6mmoreka [IOK
https://m.edsoo.ru/ff0b0db8

but6mmoreka [JOK
https://m.edsoo.ru/ff0b0c32

bubnunoreka [JOK
https://m.edsoo.ru/ff0b12fe

bubmuorexa [JOK
https://m.edsoo.ru/ff0Ob1858

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



https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
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VYpoxk-uccienoBanue «3aBUCUMOCTh
nepuo/ia KojiebaHu OT KECTKOCTH
MIPY>KUHBI U MACChI Ipy3a»

[IpeBpamienue 3Hepruu npu
MEXaHUYECKUX KOIeOaHUsIX

Jlaboparopnas padota «OnpeneneHue
94acTOThI U IepuoJa KojaeOaHmi
IIPY’KMHHOI'O MAsITHUKA»

JlaGopatopHnas pabora «IIpoBepka
HE3aBUCHUMOCTH NeproJia KojaeOaHuit
rpys3a, HOJBEIIEHHOI0 K HUTH, OT
MAacchl Tpy3a»

Mexannueckue BoaHbl. CBOMCTBA

MexaHn4eckux BoJH. [IpoionbHbIe 1
MOTIEPEYHBIE BOJIHBI
VYpok-koHpepeHuus "Mexannyeckue
BOJIHBI B TBEPJIOM TeJe€.
CeiicMuueckre BOJIHbBI"

3ByK. PacripocTpanenue u oTpaxkeHue
3ByKa

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

I'poMKOCTB 3ByKa M BHICOTA TOHA.
AKyCTHYECKHI1 pe30HaHC
Ypok-koupepeHus "YnbTpa3ByK u
nH(]pa3ByK B MPUPOJIE U TEXHHUKE"

[ToaroroBka K KOHTPOJIBHOM paboTe MO

but6mmoreka [IOK
https://m.edsoo.ru/ff0b197a

bu6nunoreka [IOK
https://m.edsoo.ru/ffOblaec

but6mmoreka [JOK
https://m.edsoo.ru/ff0b197a

but6mmoreka [IOK
https://m.edsoo.ru/ff0b21fe

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

bubnuoreka [JOK



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
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64

Teme "3aKOHbI COXPaHECHMUSI.
Mexannueckue KojieOauus U BOJIHBI"

Konrponsnas padora o Teme
"3aKkoHbI coxpaHeHus1. MexaHn4eckue
KoJieOaHus ¥ BOJIHBI"

DIEKTPOMArHuTHOE MOJIe.
DNEKTPOMArHUTHBIC BOJTHBI
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJH
Ypok-koupepennus "[lkana
AJIEKTPOMATrHUTHBIX BOJIH.
Hcnons30BaHNEe 37E€KTPOMArHUTHBIX
BOJIH /I COTOBOI CBA3U"

VYpoxk-uccnenosanue "HU3yuenue
CBOMCTB SJICKTPOMArHuTHBIX BOJIH C
MTOMOIIIbI0 MOOWIIBHOTO TeedoHa"

Pemenue 3aga4d Ha OMPCACIICHUC
YaCTOThI U JJIMHBI BHCKTpOMaPHHTHOﬁ
BOJIHBI

DneKkTpoMarHuTHas IpUpoa CBETA.
CxopocTth cBeTa. BomHOBBIE CBOMCTBA
cBeTa

Uctounuku cBeta. [IpsmonuHeitHoe
pacrpocTpaHeHUE CBeTa. 3aTMEHUs
Connua u JlyHst

3aKOH OTpa)XE€HUs CBETa. 3epKala.
Pemenue 3aga4 Ha npuMEHEHUE
3aKOHA OTPAKEHUS CBETA

[Ipenominenue cBera. 3aKkoH

https://m.edsoo.ru/ff0b2510

but6mmoreka [JOK
https://m.edsoo.ru/ff0b2abe

bubnuoreka [JOK
https://m.edsoo.ru/ff0b2fe6

bubnunorexa [JOK
https://m.edsoo.ru/ff0b2c6e

but6mmoreka [IOK
https://m.edsoo.ru/ff0b31d0

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

bubnunoreka [JOK
https://m.edsoo.ru/ff0b38c4

bubnuoreka [JOK


https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
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74

IMPEIOMJIICHUSA CBETA

[TomHOE BHYTpEHHEE OTPAKEHUE CBETA.
Vcnonp30BaHuE MOIHOTO BHYTPEHHETO
OTPaKEHHSI B ONITUYECKUX CBETOBOAX

JlaGopatopHnas pabora "HccnenoBanue
3aBMCHMOCTH YIJIa IPEJIOMIIEHUS
CBETOBOI'O JIy4a OT yIJa [aJeHUs Ha

nn

rpaHule "BO3yX-CTEKIO
Ypok-koHpepennus "Mcnons3oBaHue
IIOJIHOTO BHYTPEHHETO OTPAKEHUS:
CBETOBO/Ibl, OITUKOBOJIOKOHHAS CBS3b"

JIma3el. OnTHYecKas cuia JIUH3bI

ITocTpoenne n300pa>keHMi B TMH3aX

JlaGopaTopHnas pabora "OnpezneneHue
(OKYCHOT'O PACCTOSIHUS M ONITUYECKOM
CWJIBI coOMparomei JIMH3b1"

Ypok-koHpepenius "OnTuyeckue
JIMH30BBIC TTPUOOPHI"

I'ma3 xak onTudeckas CUCTEMA. 3peHI/Ie

Ypok-koudepennus "JledekTs
3penust. Kak coxpanuts 3penue"
PasnoxxeHue 6emoro cBeTa B CIEKTP.
OmnsiTel HetoToHA. CrioxkeHue
CIEKTpaJIbHBIX 11BETOB. Jlucnepcus
CBETa

https://m.edsoo.ru/ff0b3aea

bu6nunoreka [IOK
https://m.edsoo.ru/ff0b3c5c

bubnmoreka [IOK
https://m.edsoo.ru/ff0b3{2¢

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

bubnmoreka [IOK
https://m.edsoo.ru/ff0b4206

but6mmoreka [IOK
https://m.edsoo.ru/ff0c0a7e

but6mmoreka [JOK
https://m.edsoo.ru/ff0b4684

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



https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
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84
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Jlaboparopnast pabota "OMBITHI 11O
pas3IoKEeHUI0 OeJI0ro CBeTa B CIIEKTP H
BOCIIPHUSATHIO LIBETA ITPEIMETOB IIPU MX
HaOJII0ICHNH Yepes3 LBETOBbIE
¢ubTphI"

VYpoxk-npaktukym "BosHoBbIE
CBOICTBA CBETA: AUCIEPCHS,
uHTepdepeHiys u audpaxaus”
Omertel Pe3epdopaa u ruranerapHas
MOJIENb aTOMa

IToctynatel bopa. Mozeins aroma bopa
Hcnyckanue U MOTJIOMEHUE CBETA
atomoM. KBanTebl. JIuneiiuaTeie
CIEKTPBI

VYpoxk-nipaktukym "Habnonenue
CIEKTPOB UCITyCKaHHS"

PanmoakTnBHOCTE U €€ BUIIBI

Crpoenue atoMHoro siipa. Hykinonnas
MOJEIb

PanuoakTuBHBIE TpEBpaLICHUSI.
M3oTtonsl

Pemrenue 3agad mmo treme:
"PannoakTuBHBIE NpeBpaleHus"
[Tepuon monypacnana
Ypok-koHpepeHus "PagroakTuBHbIE
U3ITyYeHUs B IPUPOJIE, METUIIMHE,
TexXHUKe"

but6mmoreka [IOK
https://m.edsoo.ru/ff0cOe2a

bubnuoreka [JOK
https://m.edsoo.ru/ff0c12a8

but6mmoreka [IOK
https://m.edsoo.ru/ff0c144c

bub6mmoreka [IOK
https://m.edsoo.ru/ff0c1550

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

bubmorexa [JOK
https://m.edsoo.ru/ff0c18ac

bubmuorexa [JOK
https://m.edsoo.ru/ff0clal4

bubmuorexa [JOK
https://m.edsoo.ru/ff0c1b4a

but6mmoreka [JOK
https://m.edsoo.ru/ff0c2126
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88

89
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91

92
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94

95
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S nepHblie peakuuu. 3aKOHBI
COXPaHEHHS 3apsA0BOI0 U MacCOBOTO
qyucen

DHeprus CBA3U aTOMHBIX sifep. CBs3b
MacChl U DHEPTUHU

Pewenue 3anau no reme "Anepueie
peakuun"

Peakuuu cunTe3a u neneHus suep.
Ncrounuku sHeprun CosHLA U 3BE3 ]
VYpok-koudepennus "Anepuas
sHepreTuka. JlencTeus
PaaNOAKTUBHBIX MU3TyUYEHUN HA KUBbIE
OpraHu3Mbl"

[ToaroroBka K KOHTPOJILHOU paboTe MO
TeMe "DIIEKTPOMarHuTHOE IOJIeE.
DNeKTPOMarHUTHBIC BOJTHBI.
KBanToBEIE sABIICHUS"

KonTponbHas padbota no teme
"IEeKTPOMArHUTHOE TOJIE.
DJEKTPOMArHUTHBIC BOJTHBIL.
KBanrtoBsie siBnieHus"
[ToBTOpenue, o6o0ICHNE.
JlabopaTtopnbie pabOThI 1O KypCy
"B3aumopeiictBue ten"

[ToBTOpenue, 06o6meHue. Pemenue
pacYeTHBIX U KAYECTBEHHBIX 3a]1a4 110
teme "TeroBsie mpoiecch”

[ToBTOpenue, 06o6meHue. Pemenue

but6mmoreka [IOK
https://m.edsoo.ru/ff0c1c58

bubnuoreka [JOK
https://m.edsoo.ru/ff0c1d7a

but6mmoreka [IOK
https://m.edsoo.ru/ff0c1e88

bub6mmoreka [IOK
https://m.edsoo.ru/ff0c223e

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

bubmuorexa [JOK
https://m.edsoo.ru/ff0c2572

bubmuorexa [JOK
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97

98

99

100

101

102

pacyeTHBIX M Ka4E€CTBEHHBIX 3a7a4 110
teme "KIIJ] TennoBeIX aBurareici'”

[ToBTrOopenue, o6o0menue. Pemenne
PACUCTHBIX U KAYCCTBCHHBIX 3aJa4 110
teme "KII/[ anexTpoycraHoBOK"

IToBTOpenue, o6o0ICHNE.
JlaboparopHblie paboOTHI IO KypCy
"CBeTroBble siBJICHUSA"

IToBTropenue, o6o0menue. Padora ¢
TEKCTaMH I10 TeME "3aKOHBI
COXpaHEHUsl B MEXaHUKe"

[ToBTOpenue, 0600meHne. Pabora ¢
Tekctamu 110 Teme "Konebanus u
BOJTHEI"

[ToBTOpenue, 0600meHne. Pabora ¢
TekcTaMH 110 TeMe "CBeTOBEIE
siBjIeHus"

[ToBTOpenue, o6o0menue. Padora ¢
TekctaMu 1o Teme "KBanToBas u
snepHast pusuka"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

27

https://m.edsoo.ru/ff0c2a22

bubnuoreka [JOK
https://m.edsoo.ru/ff0c2b30

bu6nunoreka [IOK
https://m.edsoo.ru/ff0c2¢c52

but6mmoreka [IOK
https://m.edsoo.ru/ff0c2d6a

but6mmoreka [IOK
https://m.edsoo.ru/ff0c2e82

bubmmoreka [IOK
https://m.edsoo.ru/ff0c3044
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IMPOBEPAEMBIE IPEIMETHBIE PE3YJBbBTATBI OCBOEHUSA
OCHOBHOM OBPA3OBATEJABHOM IPOIT'PAMMbBI OCHOBHOT'O
OBILIEI'O OBPA30BAHUA

7 KIIACC

Kon
NpoBepsieMoro
pe3yJjabTara

1.1

1.2

1.3

1.4

1.5

1.6

1.7

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHus

HCIIOJIB30BAaTh U3YUYCHHBIC ITIOHATUA

pasiindaTtb ABJICHUA IO ONHMCAHHUIO MX XapaKTCPHBIX CBOWMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAaHHOC (bI/I3I/I‘leCKOC SBJICHUC

pacrio3HaBaTh IpOSBICHHE M3YYCHHbIX (PU3MUECKUX SIBICHUH B
OKpY’arolleM MUpe, B TOM yucie (U3NYECKue SIBICHUS B MPUPOJE,
IIPU 3TOM NEPEBOJUTH MPAKTHUECKYIO 3a7auyy B y4eOHYI0, BBIICISAThH

CYILLECTBEHHbIE CBOICTBA (IIPU3HAKN) PUBNUECKUX SABJICHUIN

ONMCHIBATh HW3yYEHHBIC CBOWCTBA Tel W (DU3MYECKUE SIBJICHUS,
UCNONb3ysl (U3NYECKHE BEJIMYUHBI, IPU ONUCAHUU IPABUIIBHO
TPAaKTOBaTh (PU3UYECKUH CMBICI HCIOJB3YyEMbIX BEIMYUH, HX
0003HaYeHMS U €IUHULIBI (PU3NYECKUX BEIMUYUH, HAXOJUTh (POPMYIIbI,
CBSI3BIBAIOIIME  JIAHHYIO  (PU3MUECKYI0O BEIUYMHY C JPYyTUMH
BEJIMYMHAMHU,  CTPOUTh  TIpapUKd  H3Y4YEHHBIX  3aBHCHMOCTEH

(hU3HUECKUX BEIIMYUH

XapaKTepu30BaTh CBOMCTBA Tell, (PM3MUECKHUE SIBICHUS W TPOIIECCHI,
UCTIONB3YSl HM3yYEHHBIE 3aKOHBI, MPU ITOM JaBaTh CIOBECHYIO
(GbopMyTHpPOBKY 3aKOHa M 3alHMChIBaTh €r0  MaTeMaTHYeCKOe

BbIPAXKCHUC

OOBSICHATh (PU3UYECKUE SIBICHUS, MPOLECCHl U CBOWCTBA Tel, B TOM
Yhcllie M B KOHTEKCTE CHUTyallMd MPaKTHMKO-OPUEHTUPOBAHHOIO
XapakTepa: BbBIABIATh NPUYUHHO-CIEACTBEHHbIE CBSI3U, CTPOUTH
oObsicHeHue M3 1 — 2 Jjormyeckux maroB ¢ omopod Ha 1 — 2
M3YYEHHBIX CBOMCTBA (PU3MUECKUX SIBICHUH, (PU3NUECKUX 3aKOHA WUIIU

3aKOHOMCPHOCTHU

peuiaTb paC‘-IéTHLIC 3aaa4u B 1 -2 I[eﬁCTBHH, HCTIOJIB3Ys 3aKOHBI U



1.8

1.9

1.10

1.12

1.13

1.14

(dhopMybl, cBsA3bIBaIONINE (DU3HMUECKHUE BEIMYMHBI: HA OCHOBE aHAJIM3a
YCJIOBHSL 3aJaudl  3alUChIBaTh KpPATKOE YCIIOBHUE, TMOJCTABISTH
(u3nyeckre BEIUYUHBI B OPMYJIBI U POBOJUTH PAcUEThl, HAXOAUTD
CIpaBOYHbBIC JaHHBIE, HEOOXOAUMEBIE ISl PEUICHUS 3ajad, OILICHUBATh

PEaTUCTUIHOCTD MOTYYEHHON (PU3MUECKON BEIIMYHUHBI

pacno3HaBaTh MpOOJEMBbI, KOTOPbIE MOYKHO PEIIUTh IPU MOMOLIA
(¢u3n4ecKUX METOJOB, B ONHCAHUU MCCIEJOBAHUS  BBIACIATDH
MpoBepsieMOe  MpeAnojoxkeHue  (Tumoresy),  pa3nuyaTb U
UHTEPIPETUPOBATh IIOJyYEHHBIH pe3yJbTaT, HAXOAWUTh OLIMOKH B

XOJ¢€ OoIlbITa, A€JIAaTh BBIBOJBI I10 €T'0 pE3yJjibTaTaM

MPOBOAUTH OMNbBITHl MO HAOMIOACHUIO (U3UUECKUX SBJICHUN WU
¢u3nyeckux  CBOMCTB  Tel:  (OpMyJIHMpoBaTh  MPOBEpsieMble
MPENANOJIOKEeHNs, CcOoOMpaTh  YCTaHOBKY U3  IPEMJIOKEHHOTO

O60pyI[OBaHI/I}I, 3allMCbhIBATh X0/ OIIbITa U (I)OpMyJII/IpOBaTL BBIBOJbI

BBINIOJHATH TIPSIMBIE M3MEPEHMSI C HCIIOJIIB30BAHUEM aHAJIOTOBBIX U
nupPOBBIX MPUOOPOB, 3aIKCHIBATh MOKAa3aHUS MPUOOPOB C YUETOM

3a/TaHHOW a0COJIFOTHOM MOTPEITHOCTH U3MEPEHU

OPOBOAUTH  HCCIEAOBAHHE  3aBUCUMOCTH  OJHOW  (pU3NYECKOM
BEJIMYMHBI OT JApPYroil C HCIOJNb30BAaHUEM MPSAMBIX H3MEpPEHU,
y4acTBOBaTh B IUJIAHHUPOBAaHUM Y4eOHOrO HCCIENOBaHUS, COOUPATh
YCTaHOBKY M BBINOJIHATH U3MEPEHMUS], CIEAYs IPEUI0KEHHOMY IUIaHy,
(¢ukcupoBaTh pPeE3yJbTaThl MOTYYCHHOW 3aBUCUMOCTU (PUINUECKUX
BEJIMYMH B BUJIE TIPEUIOKEHHBIX TaOJIUI] ¥ TPaQHKOB, JeTaTh BHIBOJIBI

I10 pe3yJibTaTaM HUCCICAOBAHHA

IPOBOANTE KOCBCHHBIC HW3MCPCHUA q)HBI/IquKI/IX BCJIIMYHH, CJICOysd
HpeHHOX(CHHOﬁ HUHCTPYKIUU: IIPU BBIITOJIHCHUU I/I3MepeHI/Iﬁ CO6I/IpaTL
OKCIICPUMCHTAJIBHYIO YCTAHOBKY M BBIYUCIIATH 3HAUCHUC HCKOMOM

BCJINYHHBI

CO6J'IIO)18.TB npaBujia TCXHUKH 0e30IMacHOCTH npu pa60Te C

1a00paTOPHBIM 000PYI0BaHHEM

YKa3bIBaTb  MPUHIMUIIBL HGfICTBI/IfI HpI/I60pOB n  TEXHHYCCKHX
YCTpOﬁCTB, XapaKTCPU30BaTh TPUHIHIILI HeﬁCTBHH HU3YYCHHBIX
HpI/I60pOB N TCXHUYCCKUX YCTpOﬁCTB C INOMOIIBIO HUX OIIMCAaHHA,
HCIIOJIb3YA 3HaHUA (6] CBOMCTBaxX (bHSH‘lCCKI/IX SIBIICHHUI n

H€O6XOIII/IMI>IG (1)I/I3I/I‘~ICCKI/I€ 3aKOHBI 1 3aKOHOMCPHOCTHU



1.15

1.16

1.17

1.18

1.19

8 KVIACC

Kox
NpoBepsieMoro
pe3yJibTara

1.1
1.2

MPUBOAUTL TpPUMEPHl (HAXOIWUTh HH(POPMALMIO O TPUMEPaXx)
MPAKTUYECKOTO UCIOIB30BAHUS (PU3NYECKUX 3HAHUI B MOBCETHEBHOMN
KU3HM I oOecnedeHus Oe30MacHOCTH TpH  OOpalieHuH ¢
npubopaMM U TEXHUYECKUMH YCTPOMCTBAMH, COXPAaHEHHUS 310POBbs U

cOOII0ACHHSI HOPM SKOJIOTMUYECKOT0 TIOBEJICHUS B OKpYKarolllel cpene

OCYLIECTBJISATh OTOOP MCTOUYHUKOB MHGpopManuu B cetu MHTepHET B
COOTBETCTBUM C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOLUXCS 3HAHUM W MyTEM CpPaBHEHHUS Pa3IMYHBIX HCTOYHHMKOB
BBIJICJIATE MH(OpMAIUIO, KOTOpasl SBISETCS NPOTHBOPEUMBON HIIH

MOXET OBITh HEJOCTOBEPHOI

HCII0JIb30BATh npu BBITIOJTHEHUH y4eOHBIX 3aJlaHui
HAy4YHOIOIYJIIDHYIO ~ JIUTepaTypy  (u3uueckoro  cojepikaHus,
CIpaBOYHBIE MaTepHalibl, pecypcbl ceTd MHTepHer, BIaAeTh
npuéMaMH KOHCIIEKTUPOBaHMS TEKCTa, IpeoOpa3oBaHus HHPOPMALUU

W3 OJJTHOM 3HAKOBOW CHCTEMBI B IPYTYIO

CO03/1aBaTh COOCTBEHHBIC KPATKHE MMChMEHHBIC U YCTHBIC COOOIICHUS
Ha oOcHOBe 2 — 3 HCTOYHHUKOB UHPOpMauu (PUINIECKOTO
COJIEp’KaHUs, B TOM YHCIE IMyOJUYHO JIeNaTh KPaTKUe COOOIICHHUS O
pe3ynbTarax MpPOEKTOB WM Yy4eOHBIX HCCIENOBaHUM, MpU 3TOM
rPpaMOTHO HCIIOJIb30BaTh M3YYEHHbI MOHATHUWHBIA amnmapar Kypca

(hu3HKH, COPOBOXKIAThH BHICTYIUICHUE MPE3eHTallUeH

IIPpHU BBIITOJIHCHHUHN y‘le6HBIX IMPOCKTOB U I/ICCJ'IeI[OBaHI/Iﬁ pacipeacisiTb
0053aHHOCTHU B Tpyarne B COOTBETCTBUU C MOCTABJICHHBIMU 3a/la4aMU,
CJICAUTH 3a BBIIIOJIHCHHCM IIJIaHA HeﬁCTBHﬁ, aICKBATHO OIICHHMBATDH
COOCTBEHHBII BKJIad B JCATCIBHOCTL TI'PYIIIIbI, BBbICTPANBATH
KOMMYHHKAaTHBHOC BSaHMOHeﬁCTBI/Ie, YUYUThIBAsA MHCHUC

OKpYKarOIIHNX

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI

o0pa3oBaTe/IbHOI NPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHMs

HUCIIOJIB30BaTh IMOHATHUA

pasiindaTthb ABJICHUA IO ONHMCAHHUIO MX XapaKTCPHBIX CBOWCTB M Ha



1.3

1.4

1.5

1.6

1.7

1.8

1.9

OCHOBE OTIBITOB, JJEMOHCTPHUPYIOIIUX JTaHHOE (PU3UUECKOE SBICHHE

pacro3HaBaTh TPOSIBIICHHUE W3YyYCHHBIX (HU3MUECKUX SIBICHUH B
OKpY’KaloIleM MHpe, B TOM 4YUCiIe (U3NUECKUE SBICHHUS B MPHUPOJIE,
IIPU 3TOM IE€PEBOJUTH MPAKTUYECKYIO 3a/lady B y4eOHYIO, BBIJIEISAThH

CyLIECTBEHHbIE CBOMCTBA (MPU3HAKN) (PU3HUECKUX SBICHUMN

ONUCHIBATh H3yYEHHBIE CBOWCTBA Tel W (hU3MUYECKUE SIBJICHUS,
UCIIONIb3Ysl (PU3MYECKHe BEJIUYUHBI, MpPU ONUCAHUU IPABHIBHO
TPakTOBaThb  (DU3MYECKHI  CMBICT  HCHOJB3YEMBIX  BEJIMYMH,
0003HaYeHUSI U €UHUIIBI PU3NUECKUX BEJIUYUH, HAXOAUTH (OPMYIIbI,
CBSI3BIBAIOIME JaHHYIO (PU3MUYECKYI0O BEIUYHMHY C JPYyTUMH
BEJIMYMHAMHU, CTPOUTHh  IpaUKH  HM3YyUYEHHBIX  3aBUCHMOCTEH

(I)I/I3I/ILIGCKI/IX BCINYNH

XapaKTCpU30BaATb CBOMCTBaA TECII, (1)I/I3I/ILIGCKI/I6 SABJICHUA W ITPOLECCHI,
HCIIOJIB3Ysd HM3YYCHHBIC 3aKOHBI, IIpU 3TOM [OaBaTb CJIIOBCCHYIO
(bOpMYJ'II/IpOBKy 3aKOHa MW  3aIIMdcChiBaThb €0 MaTeéMaTU4YCCKOC

BBIpPAXKECHHE

OOBSICHAThH (PM3MUECKHE MPOLIECCHl W CBOWCTBA TN, B TOM YHCIIC U B
KOHTEKCTE CHUTyalluid TPAaKTUKO-OPUEHTHPOBAHHOTO  XapaKTepa:
BBISIBJISITh TPUYMHHO-CJICACTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 |
— 2 JIOTMYECKUX WIIaroB ¢ MOMOIIbI0 | — 2 HM3y4YEeHHBIX CBOWMCTBA

(bu3NYECKUX SBICHUH, PU3NIECKUX 3aKOHA HIIU 3aKOHOMEPHOCTH

peuaTth pacuéTHble 3aAaud B 2 — 3 NEHCTBUSI, UCIIONB3YSl 3aKOHBI U
(hopmyItbl, CBA3BIBaIONME (PU3NUECKHE BETUIMHBI: HA OCHOBE aHaIU3a
YCIJIOBHSI 33/1a4y 3alIUCHIBATh KPATKOE YCIOBUE, BBIBIATH HEJOCTATOK
JMaHHBIX JJI pelIeHus 3a/Jayd, BbIOMpaTh 3aKOHBI U (OPMYIIBI,
HeoOXomuMBbIe ISl €€ pelleHHs], MPOBOIUTh PacyEThl U CPABHHUBATH
MOJy4YeHHOEe 3HaueHHWe (U3UYECKON BEIMYMHBI C HW3BECTHBIMH

JaHHBbIMH

pacro3HaBaTb HpOGJ’ICMLI, KOTOPBIC MOXHO pCHINTH IHpPU IMOMOIIN
(1)I/ISI/I'-IGCKI/IX MCTOOOB, UCIIOJIE3YS OIMMCAHUEC UCCICAOBAHMs, BRIACIIATH
OpOBEPACMOC NPCAIOJIOKCHUC, OLCHUBATL IIPABUIIBHOCTL IIOPAAKA
IPOBCACHUA NCCIICAOBaHNsA, 1CJIaTh BIBOJAbI

IMPOBOJAUTL OIIBITBHI 110 HaGJIIOIIGHI/IIO (1)I/ISI/IIIGCKI/IX SIBIICHUN WIIN

¢buznueckux  CBOMCTB  Ten:  (QopMyIMpoOBaTh  MpPOBEpsieMbIe

IOPEIIONIOKEHNs, coOMpaTb  YCTAaHOBKY M3  IPEIJIOKEHHOTO



1.10

1.12

1.13

1.14

1.15

1.16

1.17

1.18

000pyI0BaHUs, ONUCHIBATH XO/1 ONbITa U (POPMYITHPOBATH BHIBObI

BBITIOJIHATE IMPAMBIC H3MCPCHUSA C HCIOJb30BAHUCM aHAJIOTOBBIX
HpI/I60pOB H JaTYHUKOB (1)I/ISI/I‘ICCKI/IX BCJIIMYHH, CPABHUBATL PC3YyJIbTAThI

M3MEpEHU ¢ y9€TOM 3aJaHHOH a0COIFOTHOM MOTPENTHOCTH

MPOBOANTh  HWCCIICIOBAHWE  3aBHCHUMOCTH  OJHOW  (hHM3HUECKOM
BEJIMYUHBI OT JPYrOM C HCHOJB30BAHUEM IPSAMBIX HU3MEPEHUM:
IJITAHUPOBATh HCCIEOBAaHUE, COOMpPATh YCTAHOBKY M BBHITIOJIHATH
W3MEpeHUus, CleAys MPeAIOKEHHOMY  IIaHy, (UKCHpPOBAThH
pe3yabTaThl MOJYYEHHON 3aBHUCHUMOCTH B BHUIEC TaOIUIl U TpadHKOB,

ACJIaTh BbIBOJBI 110 PE3YJIbTATaAM UCCIICAOBAHUA

OPOBOJUTh  KOCBEHHbIE  H3MEpPEHHUs  (U3UYECKUX  BEJIMYUH:
IJIAaHUPOBATh U3MEPEHUs, COOMPATh SKCIEPUMEHTAIIbHYIO YCTaHOBKY,
clelyst MPEeNJIOKEHHOW MHCTPYKUUHM, W  BBIYMCIATH 3HA4YCHHE

BCJIMYHHBI

coOmoaTh MpaBWia TEXHUKUM Oe3omacHOcTH TpH  pabore C

nabopaTOpHBIM 000PYI0BaHUEM

XapaKTepU30BaTh MPUHLUIBI JIEHCTBUS HM3YyUYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C ONOpPOM HAa KX ONMCAHMS, HCIOIb3Ys
3HaHUA O CBOICTBax (U3MUECKUX SBICHUM U HEOOXOAUMBIE

¢du3nvecKre 3aKOHOMEPHOCTH

pacro3HaBaTh MPOCTHIE TEXHUYECKHUE YCTPOMCTBA U U3MEPUTEIIBHBIC
puOOpPHI IO CXeMaM U CXeMAaTUYHBIM PUCYHKaM, COCTaBJISATh CXEMBbI
JJIEKTPUYECKUX LENed C IOCIEAOBATEbHBIM M IapaJuleIbHbIM
COEJMHEHUEM  JJIEMEHTOB, pa3iuyas yCIOBHbIE 0003Ha4YEHUs
3JIEMEHTOB JJIEKTPUUECKUX LICTIEH

NPUBOAUTH TNpPUMEPHl (HAXOAUTh HMHPOPMALUIO O TMpUMepax)
MPaKTUYECKOTO MCIOIb30BaHMsl (PU3MUECKUX 3HAHUN B NTOBCEIHEBHOM
KHU3HM Ui oOecriedeHusi O€30MacHOCTH TpU  OOpalleHHuH ¢
npuOopaMu ¥ TEXHUYECKUMHU YCTPOICTBAMH, COXpaHEHUS 310POBbs U
COOJIIOJICHHSI HOPM KOJIOTHYECKOT 0 MIOBEACHUS B OKpYXKarollei cpene
OCYILECTBIIATh MOUCK MHPOPMALUHU (PU3NIECKOTO COEPKAHUSI B CETH
HHTepHeT, Ha OCHOBE HMMEIOIIUXCSA 3HAHUM U IYTEM CpPaBHEHMS
JIONOJTHUTEIbHBIX HMCTOYHUKOB BBLAEIATh HH(POPMALMIO, KOTOpas

SIBJIIETCS TPOTUBOPEUMBOM UM MOXKET OBITh HEJOCTOBEPHOM

HCIIOJIB30BaTh IHpHU  BBIIIOJIHCHUHA y‘-IC6HI>IX 33I[21HPII>1 Hay4YHO-



1.19

1.20

9 KUIIACC

Kon
MpoBepPsAEMOro
pe3yJbTara

1.1

1.2

1.3

1.4

HOMYJIAPHYIO JIUTEPaTypy (PU3MYECKOTO COJEpXKAHUSA, CIPaBOYHBIC
Marepuainsl, pecypcsl cetu MHTepHeT; BiageTts  NpuUEMaMHu
KOHCIIEKTUPOBAHUs TEKCTa, IIpeoOpa3oBaHus MHGOPMALMU U3 OJHON

3HAKOBOM CUCTEMBI B IPYTYIO

CO3l1aBaTh COOCTBEHHBIC MMCbMEHHBIC M KPATKHUE YCTHBIC COOOIICHUS,
0000m1asi UHPOPMAIMIO W3 HECKOJIBKUX HCTOYHUKOB (DHU3UYECKOTO
CONIep’KaHUsl, B TOM 4YHCIIe MYOJIMYHO MPEICTaBISATh PE3yJIbTaThl
MPOCKTHOH HWJIM  HCCJICIOBATEIIBCKOW JICSITEILHOCTH, TPH 3TOM
IrPaMOTHO HCIOJB30BaTh W3YYCHHBIN MOHATUHHBIA ammapar Kypca

(hu3HKH, COPOBOXKIATh BRICTYIUIEHUE TIPEe3EHTaLUEN

IIpHU BBITIOJIHCHUHA y‘I€6HBIX IIPOCKTOB U I/ICCJ'IGJIOBaHI/Iﬁ (1)I/ISI/I‘I€CKI/IX
IponeCCOB pacCpeaciIiaTh 00513aHHOCTH B Irpynme B COOTBETCTBUU C
IIOCTAaBJICHHBIMHU  3aJJadyaMM, CJICIUTh 3a BBIIIOJHCHHUCM IIJIaHaA
ﬂeﬁCTBHﬁ n KOPPCKTUPOBATH €ro, aJICKBATHO OLICHUBATDH
COOCTBEHHBLIH BKJIad B JCATCIBHOCTL TI'PYIIIIbI, BbICTPAHWBATH
KOMMYHHKATHUBHOC B3aHMOHeﬁCTBHC, IIPOABJIAA TOTOBHOCTb

paspemniaTh KOHMIUKTHI

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOI0 00111er0 00pa30BaHus

HCIIOJIb30BATh U3YUYCHHLIC ITOHATHUA

pas3iiniyaTth ABJICHUA I10 OIMMHMCAHUIO HX XaPAKTCPHBIX CBOWMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (1)I/I3I/I‘-ICCKOC SBJICHUC

pacro3HaBaTh TPOSIBIIEHHE W3YyYEHHBIX (PHU3MUECKUX SIBICHUH B
OKpY’KaloIlleM MHpe, B TOM 4YuCiIe (U3NYECKUe SBICHHUS B MPHUPOJE,
IIPU 3TOM TNEPEBOJUTH MPAKTHUECKYIO 3a7lauy B yueOHYI0, BBIICIATH
CYILLIECTBEHHbIE CBOICTBA (IPU3HAKN) PUBNUECKUX SABJICHUN

ONMCHIBATh H3Y4YCHHbIE CBOMCTBA Tel U (U3MUECKHe SBJICHHUS,
UCHONb3yd (u3NYecKHe BETUYMHBI, TPU ONUCAHUM MPABUIBHO
TPaKTOBaThb  (PU3MYECKUII  CMBICA  HCIOJNB3YyEMbIX  BEJIWYHH,
0003HaYeHHS U eIUHUIIBI (PU3NYECKUX BEITMYUH, HAXOJUTH (OPMYIIbI,

CBS3BIBAIOIIME JaHHYIO (U3WYECKYI0 BEIMYHUHY C JPYTUMH



1.5

1.6

1.7

1.8

1.9

1.10

BEJIMYMHAMHU, CTPOUTH  TIpaUKHM  HM3YyUYEHHBIX  3aBUCHMOCTEH

(U3HUECKUX BEIUYUH

XapaKTCPU30BaATh CBOMCTBA TCII, (1)I/I3I/ILI€CKI/IG SIBJICHUA U IPOLECCCHI,
HCIIOJIB3Yysd HM3YYCHHBIC 3aKOHBLI, IIpU 3TOM OaBaTb CJIIOBCCHYIO
(I)OpMy.HI/IpOBKy 3aKOHa MW  3alucCblBaTb €0 MAaTCMAaTH4YCCKOC

BBIPAKECHHE

OOBACHATH (PU3MUYECKUE MPOLIECCHl U CBOWCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CHUTyalHd IPaKTUKO-OPUEHTUPOBAHHOIO  Xapakrepa:
BBISIBJISITH IPUUMHHO-CJIEICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHUE U3 2
— 3 JIOTMYECKUX IaroB C IOMOIIBIO 2 — 3 U3YyYEHHBIX CBOMCTBA

(u3nyecKUX SIBICHUN, GPU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTHU

pematy pacu€THble 3a7aud (ONMpArOUIMecs] Ha CUCTeMy u3 2 — 3
YPaBHEHUI), UCIONB3ys] 3aKOHBI U  (HOPMYIbI, CBSI3BIBAIOIIUEC
¢usnueckue BeJMYMHBI: HAa OCHOBE AaHalM3a YCIOBUS 33/a4d
3alUChIBATh KPAaTKOE YCJIOBHE, BBUBIATH HEIOCTAMONINE WM
M30BITOYHBIC JaHHBIC, BEIOUPATh 3aKOHBI U (OPMYJIBI, HEOOXOIUMBIE
JUIS PELICHUs], MPOBOIUTH pacy€Thl M OICHUBATh PEATMCTUYHOCTD

MOJTyYEHHOTO 3HAYCHHS (PU3NYECKON BEIIMIMHBI

pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOXHO PELIMTh IMPH HOMOIIN
(bu3MUECKUX METOJIOB, UCIIOJb3Ysl OINUCAHUE HCCIIEAOBAHUS, BBIAEIAThH
IIPOBEPSAEMOE TMPENAIOIOKEHNE, OLIEHUBATh IPABUIBHOCTh IOpsAKa
NPOBEACHUS] HCCIEOBaHMA, JieNlaTh BbIBOJBL, HHTEPIPETUPOBATH

pe3yNbTaThl HAOJIIOICHHI 1 OIBITOB

MPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUYECKUX SBICHUN WU
(bu3MYECKUX CBOWCTB TEJ: CaMOCTOSATEIbHO COOMpPATh YCTAaHOBKY W3
M30BITOYHOTO HaOopa 0OOPYIOBAaHMS, OMUCHIBATH XOJ OMBITA M €ro

pe3ynbTathl, GOPMYIHPOBATH BHIBOABI

MPOBOAUTh TMPU HEOOXOIUMOCTH CEpPHUI0 TMPSMBIX H3MEpEHUl,
ompeseNisis CpelAHee 3HaueHHUE H3MepseMoil BenuuuHbl ((pokycHOe
paccrosiHue coOmparomei JUH3bI), 00OCHOBBIBaTH BBHIOOP crocoba

U3MepeHus (U3MEpPUTEIHHOTO MpHdopa)

MPOBOANTh HCCIICIOBAaHHE 3aBHUCUMOCTEH (M3MUYECKUX BEITHYHUH C
WCIIOJIb30BAaHUEM MPSIMBIX M3MEPEHUM: TUIAHHPOBATH HMCCIIEIOBAHUE,
CaMOCTOSITENIbHO COOMpaTh YCTaHOBKY, (DUKCHpPOBATH pPE3yNbTAThI

HOJIy‘-IGHHOﬁ 3aBUCHUMOCTH (1)I/I3I/I‘~IGCKI/IX BCJINYHNH B BHIAC Ta6JII/IIII/I



1.12

1.13

1.14

1.15

1.16

1.17

1.18

1.19

rpaduKoB, JeNaTh BHIBOBI [0 pe3yIbTaTaM UCCIIEJOBAHUS

MPOBOJUTh  KOCBEHHBIE  M3MEpPEeHHs  (U3NYECKUX  BEJHYUH:
IUITAHUPOBATh M3MEPEHHsI, COOUPaTh SKCIIEPUMEHTAIBHYIO YCTaHOBKY
W BBINOJHATh HW3MEPEHHUs, CIEeAys MPEIJIOKEHHON WHCTPYKIHH,
BBIYKCIIATh 3HAYEHUE BEIMYUHBI M aHAJIU3UPOBATh IIOJyYCHHBIC

pe3yJIbTaThl C Y4ETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUIN

coOnrofaTh IMpaBWia TEXHUKM Oe3omacHOCTH npu paboTe ¢

1a0opaTOpHBIM 000pY/I0BaHUEM

pa3nuyaTh OCHOBHBIE NPU3HAKU HM3YUYEHHBIX (U3MUECKUX MOJIENEH:
MaTepHualibHasi TOYKa, a0COIOTHO TBEPIOE TEJIO, TOUYCUHBIA UCTOYHHUK
CBeTa, JIy4, TOHKas JIMH3a, IUIaHETapHas MOJENb aToMa, HyKJIOHHAs

MOJCJIb aTOMHOI'O Apa

XapaKTepu30BaTh MNPUHIUNBI JIEHCTBUS HW3YyYEHHBIX OPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM Ha HX OIMCAHMSA, HCIOIb3Ys
3HaHUS O CBOWCTBaX (DU3MYECKUX SABJICHHA W HEOOXOJUMBIE

(1)I/ISI/I‘IGCKI/IC 3dKOHOMCPHOCTH

UCIIOJIB30BaTh CXEMbl M CXEMAaTUYHbIE PHUCYHKHM H3YYEHHBIX
TEXHUYECKUX YCTPONCTB, U3MEPUTEIIBHBIX npubopoB u
TEXHOJIOTUYECKUX IPOLIECCOB IPH PEHIEHUU Y4eOHO-IIPAKTHUUYECKHX
3aa4, ONTHYECKHE CXEMBI JJIsl MOCTPOSHHS N300pakeHUH B IJIOCKOM

3epKajiec U COOMparoNIeH JINH3e

MPUBOJUTL TpUMepbl (HaXoAWTh UHGPOPMALUIO O TPUMEPAX)
MPaKTUIECKOTO MCIONh30BaHMs (PU3MUECKUX 3HAHUN B TTOBCEIHEBHOM
KU3HM I oOecnedeHus Oe30MacHOCTH TpH  OOpamieHun ¢
npuboOpaMu ¥ TEXHUIECKUMHU YCTPOMCTBAMH, COXPaHEHUS 310POBbS U

cOOI0ACHHSI HOPM SKOJIOTMYECKOT0 TIOBEJIEHUS B OKpYKarollel cpene

OCYIIECTBIISATh MOUCK HHPOPMAIUHN (HU3HUECKOTO COACPKAHUS B CETU
WntepHer, camocTosATeNbHO (OpMYyITUpysl TOMCKOBBIM  3ampoc,
HaXxOJUTh IyTH  OINpEAENeHUs  JOCTOBEPHOCTH  IOJYYEHHOM
nHpOpMallMd HAa OCHOBE HMMEIOLIUXCS 3HAHUM M JIOMOJHUTEIBHBIX

HCTOYHHUKOB

UCTIONB30BaTh TP  BBIIOJIHCHWM YYEOHBIX 3aJlaHUil  HAydHO-
MOMYJISIPHYIO JIUTEPATypy (PU3MUECKOro CcoAepKaHMs, CIPaBOYHBIE
Marepuaibl, pecypcbl cetd MHTepHer, BiajeTh NpuUEéMaMu

KOHCTIEKTUPOBaHUS TEKCTa, MpeoOpa3oBaHusi HHGOPMAIIMU U3 OJHOU



3HAKOBOW CHUCTEMBI B IPYTYIO

co31aBaThb CO6CTBGHHI)I€ IMUCbMCHHBIC W YCTHBIC COO6HI€HI/I$I Ha
OocHOBe WHGPOpPMAIUU M3 HECKOIbKUX HCTOYHHKOB (PHU3UYECKOTrO
CoJIep’KaHusl, MyOJIMYHO NPEACTAaBIATh PE3YJbTaThl MPOEKTHOW WM
1.20 UCCJIE0BATENIbCKOM  JAESATENbHOCTH, MpPU  3TOM  TPaMOTHO
HCMOJIb30BATh U3YUYEHHbI MOHATUWHBIA anmapaT U3y4aeMoro pasziena
(U3MKN W CONMPOBOXKIATh BBICTYIJICHHE Mpe3eHTAalUed ¢ yd4EToM

0COOEHHOCTEN ayAUTOPUU CBEPCTHUKOB

IIPU BBINIOJIHEHUU YYEOHBIX MPOEKTOB U HCCIEAOBAHUN (PU3MUYECKUX
MIPOLIECCOB pacHpeAesTh 00SA3aHHOCTU B TPYIIIIE B COOTBETCTBUU C
[OCTABJICHHBIMU ~ 3aJjauaMy, CJEAUTh 32 BBIIOJHEHUEM IIJIaHa
1.21 JNEUCTBUM M KOPPEKTUPOBaTb  €ro, aJeKBaTHO  OLICHUBATb
COOCTBEHHBI BKJAJ B JAEITEIBbHOCTb TIpYMIbl, BBICTPAUBAThH
KOMMYHHMKaTUBHOE  B3aUMOJIECHCTBUE,  MPOSBISSI  TOTOBHOCTD

paspemiaTh KOHMIUKTHI

HPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

7 KIIACC
Kox Kon
paszena TeMenTa IIpoBepsiemble 3JIEMEHTHI COePKAHUSA
®U3MKA U EE POJIb B IO3HAHUU OKPYXAIOILETO MHUPA
®uszuka — Hayka O Ipupoje. SBineHus NpUpPOABL.
1.1 dusnyecKkue SIBICHHSA: MEXaHUYECKHE, TEIUIOBBIE,
ANEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBbIE
@usnueckue BeTMUUHBL. M3MepeHHe  (U3NUECKUX
. 1.2 BenmnuuH.  Dmsmyeckue  mpubopsl.  IlorpemHOCTH

n3MepeHnil. MexxayHapoIHasi CUCTEMA €IMHULL

ECTCCTBGHHOH&y‘IHLIfI METOJ ITIO3HAHMA: HaGHIO,Z[eHI/IC,
13 IMOCTaAaHOBKAa HAYYHOI'O BOIIPOCA, BBIABMIXCHUC THIIOTES3,
OKCIICPUMCHT 110 IPOBCPKE TUIIOTE3, 00BSICHEHHE

HaOJIFOaeMOT0 SBJICHUSA

14 Onucanue GU3NIECKUX SBICHUN C TTOMOIIBIO MOJIETIEH



1.5

[TpakTrueckue pabOTHI:

#HiHPar#H##l13Mepenne pacCTOSIHUM.
##Par###I3mepenne 00bEéMa KHIKOCTH M TBEPAOTO
Tena.

#HH#Par##H#OnpeneneHre pa3MepoB MaJbIX TEJ.
#HHPar#H#H#l13MepeHue  TeMmrepaTypsl IpU  IIOMOIIU

KHUAKOCTHOT'O TCPMOMETpPA U JaTUUKa TEMIIEPATYPhL

INEPBOHAYAJIbHBIE CBEJJEHN A O CTPOEHUU BEIIIECTBA

2.1

2.2

23

24

2.5

2.6

H#HHPar#H##CTpoeHre BellecTBa: aTOMbl U MOJIEKYJIbI, UX
pasmepbl.  OmbITBI,  JIOKa3bIBAIOLINE  JUCKPETHOE

CTPOCHUC BCUICCTBA

##HPartHH# ] pmokerne  yactui,  BemiectBa.  CBsA3b
CKOPOCTH  JIBVDKGHHS  4YacTHI[ C  TEMIIepaTypOM.

BpoyHoBckoe nBmxenue, Tuddy3us

B3aHMOHeﬁCTBH€ YJacCTHUlLl BCIICCTBA: IIPUTAKCHUC U

OTTAJIKNBAHUC

HH##Par##H# ArperaTHble COCTOSIHUSI BEILIECTBA: CTPOEHUE
ra3oB, JKUJKOCTEM M TBEPABIX (KPUCTAUIMYECKUX) TEI.
B3aumocBs3p MeXIy CBOMCTBAMM BEIIECTB B Pa3HbBIX
arperaTHpIX COCTOSIHMSIX M MX aTOMHO-MOJIEKYJSPHBIM

CTPOECHHUEM
Oco0eHHOCTH arperaTHBIX COCTOSTHUHN BOBI

[IpakTueckue padbOTHI:

#HH#Par#H#Onenka nuameTrpa aToMa METOJIOM PAJOB (C
WCIIOTh30BaHueM (oTorpaduii).

HH#HPar###OneITBl 1O HaONIOJEHHUIO  TEMJIOBOTO
pacIIpeHust ra3oB.

HH#HPar###ONBITEL 10 OOHApPY)KEHHIO JEUCTBHUS  CHJI

MOJIEKYJIIPHOTO MPUTSIKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

3.1

3.2

Mexanunueckoe JIBUDKECHUE. PaBHOMepHOE 51
HEPaBHOMEPHOE JIBH)KCHHE
HHHPar##H#CKOpPOCTb. Cpennsis CKOpPOCTH npu

HCPAaBHOMCPHOM JIBUKCHUMU. Pacuér nyTd U BPECMCHHU

JABUXKCHUSA



3.3

34

3.5

3.6

3.7

3.8

3.9

3.10

3.11

3.12

SBnenne umHepuuu. 3aKOH WHEpUMH. B3aumoneiicTBue
TCJI KAaK HpI/I‘-II/IHa N3MCHCHMUSL CKOpOCTI/I ABUXXCHUA TCII.

Macca kak Mepa HHEPTHOCTH Tella

#H#HPart## imotHOCTE BemrecTBa. CBA3L IUIOTHOCTA C

KOJIMYCCTBOM MOJICKYJ B CIUHUILIC 00BEMa BCIICCTBA
Cuiia xak XapaKTCPUCTHKA B3aHMOJCHCTBUS TEIl

Cuna ynpyroctu u 3axkoH ['yka. M3mepenue cuibl c

IMOMOIIBIO JTMHAMOMETpPA

#H#HPart##SIsnenue TaroreHus m cwia Tsoxect. Crna

TAXKECTH HAa JPYTHUX ILJIaHCTAaX. Bec Tema. HeBecomocTh

Cuna tpenusa. TpeHHe CKOJIBXKEHUS W TPEHHE IOKOS.

Tpenue B npupoze U TEXHUKE

H##HHPar###CroxkeHnue Ccujl, HaAMpaBICHHBIX 10 OJHOU

npsMoi. PaBHOAENCTBY OIS CUIT

[IpakTuueckue padbOTHI:

OmnpeneneHne CKOPOCTH  PAaBHOMEPHOIO  JIBHJKEHUS
(wapuka B KUAKOCTH, MOJEIU  DJIEKTPUUYECKOIro
aBTomMoOmMIss u Tak ganee). OmpeneneHue cpenHen
CKOPOCTH CKOJIbXEHHSI Opycka WIM IIapuka 1o
HAaKJIOHHOM  IUIOCKOCTH. OmpeneneHue  IUIOTHOCTH
TBEPAOTO Tena. OnbIThI, JEMOHCTPUPYIOIIHE
3aBHCHMOCTh pacTsbKeHUs (nedopMaiiuu) TPy KUHBI OT
NPUJIOKEHHOW  cwiibl.  ONBITBI, JAEMOHCTPUPYIOIINE
3aBUCUMOCTD CUJIbl TPEHHUS CKOJIbKEHUSI OT Beca Tella U

XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN

du3nyecKye SIBICHHUSI B npupoac: NpuMepbl ABUKCHUA C
Pa3JIMYHbIMU CKOPOCTAMH B JKMBOM M HEKHUBOM nmpupoae,

JEUCTBHUE CWIIBI TPEHUS B IIPUPOJIE U TEXHUKE

TexHUUYecKre yCTpOMCTBA: JMHAMOMETP, MOAIUIUITHUKA

TABJIEHUE TBEP/IBIX TEJ, )KUJIKOCTEHN 11 TA30B

4.1

4.2

JaBnenue TBEpAoro tena. CrocoObl yMEHBIICHHS U

YBCIIUYUCHUA TaBJICHUS

JlaBnenue raza. 3aBUCUMOCTH JIaBJICHUS Ta3a OT 00béMa,

TeMIepaTypbl



4.3

4.4

4.5

4.6

4.7

4.8

4.9

4.10

4.11

[Tepenava maBneHus TBEPABIMHU TEIAMH, KUAKOCTIMU H

razamu. 3axoH [lackans. [THeBMaTHyeCcKre MaIIUHEI

3aBUCUMOCTh  JABICHHUS JKUJKOCTH OT TIIyOWHBIL.
IM'uapocTtaTuueckuit mapamokc. CooOIaomrecs CoCyIbl.

FI/I,I[paBJ'II/I‘leCKI/IC MCXaHHU3MBbI

AtMmocdepa 3emnn u atmochepHoe naBieHue. [IpudanHb
CYyIIIECTBOBaHUS BO3AYHIHOW oOomouku 3emun. OmbIT
Toppuuennu. 3aBUCUMOCTh aTMOCGHEPHOTO JAaBJICHUS OT

BBICOTEI HaZl YPOBHEM MOpPA

Nsmepenue armocdepnoro pasieHus. llpuGopsr s

HU3MCPCHUA aTMOC(i)epHOFO JaBJICHUA

JleficTBUE >KMJIKOCTH W Ta3a Ha MOTPYKEHHOE B HHUX
Teno. BreiTankuBaromas (apXxumenoBa) cuiaa. 3aKOH
Apxumena

[InaBanue ten. Bo3gyxomnnaBanue

[IpakTuueckue padbOTHI:

HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJE OT
o0béMa MOrpy:KEHHOM B JKUAKOCTb 4YacTH Tela.
Onpenenenne BBITAIKUBAOLIEN CUIIBI, JEHCTBYIOIIEH Ha
TE€No, NOrpykéHHoe B  KHAKOcTb.  [IpoBepka
HE3aBUCHUMOCTH BBITAJIIKMBAIOLIEH CHIIbI, JEHCTBYIOLLEH
Ha TeIO0 B JKHJIKOCTH, OT Macchl Tena. OIbITHL,
JEMOHCTPUPYIOIME  3aBUCHUMOCTb  BBITAJIKMBAIOLLEH
CHWJIBI, JICHCTBYIOIEH Ha TEJIO B JKUIKOCTH, OT 00BEMA
MOTPYKEHHOW B JKUJKOCTh YAaCTHU Tejla U OT ILNIOTHOCTH
KUIKOCTH. KoHcTtpynpoBanne  apeomerpa Wi
KOHCTPYMPOBAaHHME  JIOAKM M  OIpefciieHue  e€

rpy30N10AbEMHOCTH

dOu3nueckue SABJICHUS B nmpupoae: BINAHHC
aTMOC(I)epHOFO JaBJICHHA Ha JKHUBOH OpraHu3M, IUIaBaHUC

pBIO

TexHuueckue yCTPOWCTBA: COOOLIAIOIIMECS COCYIBI,
YCTPOHCTBO  BOAONPOBOJA, THAPABIMYECKHH Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IMOPILIHEBOM Hacoc,

apeomeTp



PABOTA, MOIIIHOCTD, DOHEPT' U

5.1 Mexanndeckast pabora
5.2 Mexanuueckass MOIIHOCTh
53 [IpocTeie  MeXaHU3MBI: pblYar, OJIOK, HAKJIOHHAS
' m10ckoCTh. [IpaBuiio paBHOBECUS pbluara
5.4 [IpuMeHeHne npaBuiia paBHOBECHS phluara K OJIOKY
«3omoroe  mpaBwio»  MexaHuku.  Kosdduument
5.5 IIOJIE3HOTO JEUCTBUSA MEXaHU3MOB. IIpoctsie
MEXaHU3MbI B OBITY U TEXHUKE
5.6 [ToTenmanpHast SHEPTUU TeJa, MOTHATOTO HaJ 3eMIIEN
5.7 Kunernueckas sneprus
5 53 [Tonnas mexanuueckasi SHEpPrusi. 3aKOH H3MECHCHHUS H
' COXpaHEHUsI MEXaHUYECKON YHEPTUuun
[IpakTuueckue paboOTHI:
#Hi#HPar###Onpenenenue pabOThl CWIIBI TPEHHUS TIpU
59 pPaBHOMEpPHOM JBMKEHMHM Tella [0 TOpPU30HTAIBHOMN
' nosepxHoctu. MccnenoBaHue ycloBUII paBHOBECHS
peryara. Mamepenue KIIJI HakgIoOHHON IIJIOCKOCTH.
N3ydeHne 3aKoHa COXpaHEHHsI MEXaHUYECKON IHEPIUH
510 dusnueckue SBICHUA B MPHUPOJE: phYArd B Tele
' YelioBeKa
TexHudeckne yCTpOHCTBA: pblyar, IOABWXKHBIA H
5.11 HEMOJIBIKHBINM OJIOKH, HAKJIOHHAS TUIOCKOCTH, MPOCTHIE
MEXaHU3MBI B OBITY
8 KIIACC
Kon Kon
IIpoBepsiemble 3JIeMeHTHI COleP:KAHUS
pasaena 3J1eMeHTa
TEIUIOBBIE ABJIEHUA
OCHOBHbBIE  TOJOXKEHHUSI MOJIEKYJISIPHO-KHHETHUECKON
6 61 TEOpUU CTPOCHMS BelecTBa. Macca H  pa3Mepsl

MOJICKYIJIL. OHBITBI, MOATBCPIKAAOIINC OCHOBHBIC

MIOJIOKEHUS MOJIEKYJIIPHOKMHETHYECKOU TEOPUU



6.2

6.3

6.4
6.5

6.6

6.7

6.8

6.9

6.10

6.11

6.12

6.13
6.14

6.15

6.16

6.17

Mogenn  TBEpAOro, JKUAKOIO M razoo0pa3zHOro
cocTosHu# BemlecTBa. Kpucrammuueckue u amopgHbIe
Tena

OOBsicHEeHHE CBOWCTB Ta3oB, KUJIKOCTEH U TBEPIBIX TEJ
Ha OCHOBE IIOJIOKEHUH MOJIEKYJIIPHOKUHETHUECKON
TEeopuu

CMauuBaHue U KalWUISPHBIE SIBICHUSA

TennoBoe paclIMpeHne U CKaTue

Temnepatypa. CBsi3b TeMIEpaTypbl €O CKOPOCTHIO
TEIUIOBOTO JIBH)KEHUS YaCTHULL

Buytpennss sneprus. Criocodbl MN3BMEHEHUsI BHYTPEHHEN
SHEPruu: TeIIonepeaaya U CoBepIleHue padoThl

Bunel temonepenauu: TENJIONPOBOJHOCTh, KOHBEKLIHUS,
U3JIyYeHUe

KonnuectBo  TemioTel.  YaenbHas — TEMIOEMKOCTb
BELIECTBA

TenmooOMeH W TEIIOBOE paBHOBECHE. YpaBHEHHE
TETIOBOTO Oananca

[InaBneHue n OTBEpAEBaHUE KPUCTAIIIMUECKUX BEILECTB.
VY nenpHas TEIIOTA MJIaBICHUS

[TapooOpa3zoBanne 1  KOoHIeHcauus.  VcnapeHnwue.
Kumnenne. VYpaenpnas  Temora  mapooOpa3oBaHUs.
3aBUCHUMOCTh TEMIEpaTypbl KUIIEHUSI OT aTMOC(EpHOTrO
JTaBJICHUS

BnaxhHocTs Bo3ayxa

OHeprus TOIINBA. Y IeTbHAs TEIJIOTA CTOPaHUS
[Ipunnunsr  pabotel  TerioBbix aurareneit  KIIJ]
TEIUIOBOTO JABHraTesns. TernoBble ABUraTeNu M 3alluTa
OKpY KaroIleu cpenbl

3aKOH COXpaHEeHMsI U MPEBPAILlEHUs] YHEPTHH B TETIIOBBIX
nporeccax

[IpakTuueckue padboOThI:
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HH#HPar###OnBITEI IO OOHAPY)KEHHUIO JIEUCTBHS CHII
MOJICKYJISIPHOTO MPUTSKCHHUS.

H#H#H#Par#H##0NbITBL 10 BBIPAIIMBAaHUIO  KPHUCTAJLIOB
IIOBAPEHHOM COJIM WX caxapa.

#HHPar###OnpITE o HaOJIFOJEHUTO TEIJIOBOTO
paciIMpeHust ra30B, )KUJIKOCTEH U TBEPIBIX Tell.
###Par###Onpenenenue naBieHUss Bo3ayXxa B OajuloHe
HIPUTIA.

HHPar#H###ONbITHl, JIEMOHCTPUPYIOLIUE 3aBUCUMOCTH
JaBJICHUS BO3JyXa OT €ro o0béMa W HarpeBaHUs WU
OXJIQKICHUSI.

#H##Par###] IpoBepka TUNOTE3bl JTUHEHHON 3aBUCUMOCTHU
JUIMHBl  CTOJIOMKA JKUJIKOCTH B TEPMOMETPHYECKOM
TpyOKe OT TeMIepaTyphbl.

#i#HPar###Habmonenue U3MEHEHHUS BHYTpPEHHEN
JHEPTUU Tella B pe3ylibTaTre TEeIUIoNepeaadn U paboThI
BHEIITHUX CHIL.

###Par###lccnienoBanye SBICHUS TEIUIOOOMEHA TMpHU
CMEIIMBAHUU XOJIOTHOM U TOpsiueid BOJBI.
#HH##Par###Onpenenenue KOJIM4YECTBa TEIIOTHI,
MOJIy4EHHOTO BOJIOM MpH TEMJI00OMEHE C HarpeTbiM
METATTUYECKUM LIUIUHIPOM.

###Parf###0OnpeneneHue  yIEIbHOHM  TEIUIOEMKOCTU
BEIIECTBA.

###Par###lccnienoBanue mpoliecca HCTIapeHuUs.
#H##Par###OnpeneieHue OTHOCUTEBHON  BIAXHOCTH
BO3/yXa.

#H##Par###Onpenenenue yAenbHOW TETUIOTHI TIIaBICHUS
JbAA.

dusnueckue SABICHUS B TPUPOJAE: IOBEPXHOCTHOE
HATSDKCHHE W KAMWULIPHBIC SBICHUS B TPHPOJIE,
KpUCTaJJIBl B IIpUpoae, u3inydeHue CoiHIla, 3aMep3aHue

BO/I0EMOB, MOpPCKHE OpH3bl; 00pa3oBaHMUE POCHI, TyMaHa,
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WHesl, CHeTa.

TexHuueckue  yCTpOMCTBA:  KalMWJUIAPBI, IPUMEPHI
WCIIOJIB30BAaHUsl KPHUCTAIIOB, JKUJIKOCTHBIM TEPMOMETP,
JaT4NK TEMIIEpaTyphl, TEPMOC, CHUCTEMA OTOILICHUS
JIOMOB, THUTPOMETPBI, NCHUXPOMETp, MapoBas TypOuHa,

ABUTAaTCJ]Ib BHYTPCHHCTO CrOpaHus.

OJIEKTPUYECKUE U MAT'HUTHBIE ABJIEHUA

7.1

7.2

7.3

7.4

7.5

7.6

7.7

7.8

7.9

7.10

7.11

7.12

Onextpuzanus Ten. J[Ba poaa 3JIeKTpUYECKUX 3aps10B

B3aumoneiictBue 3apspkeHHbIX Ten. 3akoH  Kyiona
(3aBHCHMOCTB CHJIbI B3aUMOJIEUCTBUS 3apsKEHHBIX TE OT
BEJIMYMHBI 3aPsIIOB U PACCTOSIHUS MEKIY TEIaMu)
Onekrpuueckoe noje. Hanpssk€HHOCTh 371EKTPUYECKOTO
nosig. [IpuHIMNO cyneprno3uumMy 3J€KTPUYECKHUX IOJeH
(Ha Ka4eCTBEHHOM YPOBHE)

Hocurenu »siexTpuyeckux 3apsaoB. OJIeMEHTapHBIN
anekTpudeckuil 3apsa. Ctpoenue aroma. [IpoBogHUKY U
JTUDJIEKTPUKU

3aKOH COXpaHEHUs AIEKTPUUECKOT0 3apsiaa
OneKTpuueckuid  TOK.  YCJIOBHUA  CYIIECTBOBaHUS
IIEKTPUYECKOr0 TOKa. VICTOUHMKN OCTOSTHHOTO TOKA
HevicTBus 3IIEKTPAYECKOTO TOKa (TeruioBoe,
XUMHYECKOE, MAarHuTHOE). OJEeKTPUYECKUH TOK B
KUJKOCTSX M rasax

Onektpuyeckas unenb. Cuwia TOKa. DJNEKTPUUYECKOE
HaIpsHKeHUE

CornpoTuBieHue MIPOBOJHUKA. VY nenbHOE
COIPOTHUBIICHUE BEIIECTBA

3akon Oma aJig y4acTka 1enu

[locnenoBarenpHOE W MapajsIeIbHOE  COEAMHEHHE
IPOBOIHUKOB

Pabora wu MOHIIHOCTDb OJJICKTPUYCCKOI'O TOKa. 3aKoH

Jxoyinsa — Jlenua
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7.14

7.15

7.16

7.17

7.18

7.19

7.20

DNEKTPUYECKHE IEeMH W TMOTPEOUTENN 3ICKTPUICCKOM

sHepruu B ObITy. KopoTKoe 3aMbikaHue

IlocTosiHHBIE MarHuTbl. B3amMoIercTBUE MOCTOSHHBIX

Mar"HuToB

Marautaoe tmone. Mar"utHoe TIoj€ 3eMJIA M €ro

3HA4YCHUC I ) KM3HH Ha 3emiie

OmneiT Opcrena. MaruutHoe 1moJsie 3JeKTPUYECKOTro TOKa.

HpI/IMeHeHI/Ie OJICKTPOMAardiuToOB B TCXHHUKE

JlelicTBME MArHMTHOrO IIOJS HA MPOBOJHUK C TOKOM.
DIEeKTPOABUTATENIb TOCTOSIHHOTO TOKAa. Vcmonb3oBaHue
3JIEKTPOJIBUTATENIE B TEXHUYECKHX YCTPOMCTBAX M Ha

TPAHCIIOPTEC

OnbiTel  ®@apajges.  SIBieHHE  BJIEKTPOMATHUTHOMN

uHaykuuu. [Ipasuiio Jlenna

DIIEeKTPOTreHEePaToP. Croco0mr MOy YCHUS
MEKTPUUECKOW  DHEPrHh.  ODJIEKTPOCTAHIIMKM  Ha

BO300HOBIISIEMBIX HCTOYHUKAX SHEPTUn

[TpakTuyeckue paboTHI:

OnbITHl O HAOMIONEHUIO 3IEKTPU3ALMH TNl UHIYKIHEH
U IIPU COIIPUKOCHOBEHUHU.

HccnenoBanue JeHCTBHS DIIEKTPUYECKOrO IOJISL  Ha
HNPOBOJHUKH U AUIIEKTPHUKH.

COopka u mnpoBepka palbOTHI DSJIEKTPUUYECKOH Ienu
IOCTOSTHHOTO TOKa.

W3mepenue u peryiupoBaHue CUJIbl TOKA.

M3mepenue U peryaMpoBaHue HAMPsKEHUS.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO YEPE3
pPEe3UCTOp, OT CONPOTUBIIEHUS PE3UCTOPA U HAIPSHKEHUS
Ha pe3UCTOpeE.

OnbITHI, JI€MOHCTPHUPYIOILUE 3aBUCUMOCTh
JIEKTPUUYECKOTO CONPOTHUBICHHUS NPOBOJHHMKA OT €ro
JUIMHBI, IIJIOLIAAN MTONIEPEYHOr0 CEYEHUS U MaTepuaa.

IIpoBepka mpaBuiia CIOKEHHUS HAOPSOKEHUN  TIpU
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7.22

IIOCJIEI0BATEIbBHOM ~ COCIMHEHUU JIBYX PE3HCTOPOB.
[IpoBepka mpaBuia A CUJIBI TOKA NMPH MapaiieIbHOM
COeMHEHUN  pe3ucTopoB.  OmpeneneHue  pabOTHI
NIEKTPUUECKOr0 TOKA, WAYIIEr0 4Yepe3  pPEe3HucTop.
OmnpeneneHue  MOLIHOCTH  3JIEKTPHUUYECKOrO0  TOKa,
BBIJIENIIEMOM Ha pe3uctope. VccienoBanue 3aBUCUMOCTH
CHJIBI TOKa, WAYIIETO Yepe3 JIAMIIOYKY, OT HamlpsKeHUs
Ha Hell. Onpenenenue KIIJ[ narpeBarens. MccnenoBanue
MAarauTHOIO BSaHMO}IefICTBHﬂ IIOCTOSSHHBIX MArHuUTOB.
W3yueHre MarHUTHOTO I10JIs1 HOCTOSHHBIX MarHUTOB IIpU
ux oOwvenuHeHMM U pazgeneHuu. HccnenoBanue
JIEMCTBUS AJIEKTPHUUYECKOTO TOKA HA MAaTHUTHYIO CTPEIIKY.
OnpITel,  JEMOHCTPUPYIOIIAE  3aBUCHUMOCTH  CHJIBI
B3aUMOJICHCTBUS KAaTyIIKU C TOKOM M MarHuTa OT CHJIbI
TOKa M HaIlpaBleHHs TOKa B Karymke. M3yuenue

I[CﬁCTBHSI MAaroivMTHOIrO I0Jis1 Ha IMPOBOAHUK C TOKOM.

Konctpyupoanue u H3y4yeHue paboTsl
3JIEKTPOJIBUTATEIIS. N3zmepenne KIT
3JIEKTPOJIBUTATEIbHOM  YCTAaHOBKH. OneiTel 1O

HCCICIOBAHUIO ABJICHHA SHCKTpOMaFHHTHOfI HHAYKIH:
HUCCIICA0OBAHUC H3MCHCHUH 3HAYCHHSI U HaIpaBJICHUA

HHAYKOUOHHOI'O TOKa

®dusnueckue SBJICHUS B TMPUPOJE: DIICKTPUUECKHE
ABIIEHUST B  aTMocdepe, IJIEKTPUYECTBO  IKUBBIX
OpPraHU3MOB, MAaTHUTHOE TOJie 3eMIIH, JIpeid MOIIOCOB,
pOJIb MAarHUTHOTO TOJIS JUISI )KU3HU HA 3eMile, MOJISIPHOE

CHSHUEC

TexHUYecKue yCTPOMCTBA: DIIEKTPOCKOI, aMIIEPMETP,
BOJIETMETp, PEOCTaT, CYETUUK DICKTPHUECKON SHEPTHH,
AIEKTPOOCBETUTEIbHBIE ~ TPHOOPHI,  HarpeBaTeIbHBIC
AJIEKTPOTIPUOOPHI (mpumepsr), ANEKTPUIECKUE
NPEIOXPAHUTENN, DIEKTPOMArHUT, SJIEKTPOIBUTATEH

MMOCTOAHHOTI'O TOKA, r’CHEPATOP MOCTOAHHOT'O TOKA



9 KUIIACC

Kon

Kox rnemenra

pa3aciia

[IpoBepsieMble 371€MEHTHI COAepKAHUS

MEXAHUWYECKUE ABJIEHUA

8.1

8.2
8.3

8.4

8.5

8.6

8.7

8 8.8
8.9
8.10
8.11
8.12

8.13

8.14

8.15

8.16

8.17

MexaHU4eckoe JIBHXKCHHE. MaTepI/IaJIBHaSI TOYKa.

Cucrema orcuéra
OTHOCUTENBHOCTh MEXAaHUYECKOTO IBUKEHUS
PaBHOMEpHOE IPAMOJIMHEWHOE JBUKEHUE

###Par###HepaBHOMepHOE NPSIMOJIMHEWHOE JBUKEHUE.
Cpennsis W MrHOBEHHas CKOPOCTh Tella MpHU

HCPaBHOMCPHOM ABHXCHUHN

Yckopenue. PaBHOyCKOpeHHOE IIPSIMOJIMHEMHOE

NBIDKEHUE
##H#HPartt##CBoOoqHOoe magenue. OnubITel [ anunes

#i##HParfH##PaBHOMEpHOE [IBUJKEHUE 110 OKPYKHOCTH.
Ilepuox m yacrota oOpamieHus. JIuHelHass W yrioBas

ckopocTH. LleHTpocTpeMuTenbHOE yCKOpEHHUE

IIepssiii 3ak0oH HproToHa

Bropoii 3akoH HeroToHa

Tpernii 3akoH HproTOHA

HHHParf##] [puHIMI cyneprno3niuuy cui

Cuna ynpyroctu. 3akoH ['yka

#H##Par###Cuna TpeHUs: cuila TPEHUS CKOJIbXKEHHUS,
CHWJIa TPEHHUS MTOKOSI, IPYTHE BUJIbI TPEHUS
##HPar#H##Cuita  TSOKECTM W 3aKOH ~ BCEMHUPHOI'O
TATOTEHUA. Y CKOpEHHE CBOOOHOrO NMaJeHUs

Jemwxenne  mmaner  Bokpyr  Cosmnma.  Ilepsas
KOCMUYecKasi CKopocTb. HeBecoMocCTh U neperpy3ku
PaBHOBecue MaTepHaIbHOM TOUKH. AOGCOIIOTHO TBEPIOE
TEJO

###Par###PaBHoBecue TBEPAOTO Tena C 3aKperIEHHOM

OCBhIO BpallICHUA. MOMEHT CHUJIBL. HCHTp TSOKCCTH



8.18
8.19
8.20
8.21

8.22

8.23

8.24

8.25

8.26

8.27

8.28

Nmnynse Tena. U3menenne ummynbsca. UMmysibc cuiibl
3aKOH COXpaHEHUsI UMITYJIbCa

###Par###PeakTBHOE IBUKEHNE

Mexannueckas paboTa U MOIIHOCTb

PaGora cun Tsxectu, ynpyroctd, TpeHus. CBs3b

SHEPruu U paboThl

IloTennmanbHast OHEpPIUi TCIa, IHOAHATOIO Hanqg

MMOBEPXHOCTHIO 3eMJIU
[ToTeHnuanpHas SHEPTUS CKATON TPy KUHBI

###Parf###Kunernueckas  sHeprus.  Teopema 0

KMHETUYECKON SHEPrUU
Hi#HPar#H##3aKkoH coXxpaHEeHUS] MEXaHUYECKOW SHEPTrUU

[IpakTuyeckue pabOTHI:

OmnpeneneHue cperHell CKOPOCTU CKOJIBXKEHHs Opycka
WIA JBIKEHUS IIapuKa MO HAKIOHHOM IUTOCKOCTH.
OmnpeneneHue ycKOpeHUs Tejla IpU PABHOYCKOPEHHOM
JIBIKECHUU 110 HAKJIOHHOM IIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHHU IIpH
PaBHOYCKOPEHHOM JIBM)KEHUH 0€3 HauaJIbHOW CKOPOCTH.
IIpoBepka ruIoOTE3Bl: €CIM IPU PABHOYCKOPEHHOM
JBIDKEHUHM 0€3 HayaJbHOW CKOPOCTU IYTH OTHOCSTCS
KaKk psAl HEYETHBIX 4YHCEI, TO COOTBETCTBYIOLIHE
MIPOMEKYTKH BPEMEHU OJTMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS CKOJIbKEHHS
OT CcuUJbl HOpPMaJbHOTO JaBieHusd. OmnpezaeneHue
KodpuuueHTa TpeHHus CcKoubxkeHus. OmnpeneneHue
KECTKOCTU TpYyKuHBL. OmnpexneneHue padOTHl CHIIBI
TPEHUS TIpU PABHOMEPHOM JBWKEHMM Tejla IO
TOPU30HTANILHOM MOBepXHOCTH. OmpezeneHue padOThI
CWJIBl  YOPYrocTW  MNpH  HogbéMe  rpy3a ¢
WCTIOJNB30BAHUEM  HETOABIKHOTO W TOABIMKHOTO

OJIOKOB

dusnyeckue ABICHUS B MMpupoAc: NMPUIUBBI U OTJIUBEI,
JABMOKCHHEC IIJIAHET ConHeuHOH CUCTCMBbI, PCAKTUBHOC

JABUXXCHUC KUBBIX OPraHU3MOB



8.29

TexHuueckue  yCTpOWCTBA:  CIUJOMETP, JATYUKHU

II0JIO’KEHHUS, PACCTOSIHUS U YCKOPEHUS, PaKEThI

MEXAHUWYECKUE KOJIEFAHMA 1 BOJIHBI

9.1

9.2

9.3

9.4

9.5
9.6

9.7

9.8

9.9

KonebarensHoe JBHXXCHUC. OcCHOBHEBIE XapPaAKTCPUCTHUKHU

KOJIeOaHUM: TIEPHO/I, HaCTOTa, aMILIUTY/1a

Marematnueckui 51 NPYKUHHBIN MasITHUKHU.

HpeBpameHI/Ie OHEPIUU 1pu KoJiIe0aTeIbHOM JABMKCHUUN

3aryxaromue KoyieOaHus. BbIHYXIeHHBIC KOJIcOaHMS.

Pe3onanc

Mexannueckre BOJIHEL. CBOHCTBA MEXAHUYECKHX BOJIH.
[IponosnbHBIE W TMONEpeYHbIC BOJHBI. [[JTMHA BOJHBI U
CKOpOCTb €€ pacnpocTpaHeHUsl. MeXaHn4eCKHUE BOJIHBI B
TBEPJIOM TeJIe, CECMUYECKUE BOJTHBI

3Byk. ['poMKOCTB U BbICOTa 3ByKa. OTpakeHUE 3ByKa
Nudpas3Byk u ynbTpa3ByK

[IpakTuueckue padboOTHI:

Onpenenenne 4YacTOThl M THepuoAa  KoseOaHUi
MaTEeMaTHIECKOro MasiTHUKA.

Onpenenenne 4YacTOThl M THepuoAa  KoseOaHUi
MPY>KUHHOTO MasITHUKA

HccnenoBanne 3aBUCUMOCTH  TIepHOJa  KoJeOaHUI
MOABEIIEHHOTO K HHUTH Tpy3a OT JUJIMHBI HUTH.
HccnenoBanne 3aBUCUMOCTH  TIepHOJa  KoJjeOaHUI
MPY>KUHHOTO MasiTHUKAa OT Macchl Tpy3a. IIpoBepka
HE3aBUCUMOCTH nepuoja KOJIEOaHMH rpy3a,
MOABEIICHHOTO K HUTH, OT MAacChl Irpy3a U >KECTKOCTH
Npy>kuHBL. I3MepeHne yckopeHus: CBOOOTHOTO TafCHUS
dusnyecKkue [BJICHUS B MPUPOJIE: BOCIPHUATHE 3BYKOB
KUBOTHBIMH, 3E€MIIETPSICEHHUE, CEHUCMUYECKHUE BOJIHBI,
IIyHaMH, X0

Texunueckne YCTpOﬁCTBaZ 9XO0J0T, HMCIIOJb30BaHHUC

yJIbTpa3ByKa B ObITY U TEXHUKE

SJIEKTPOMAT'HUTHOE ITIOJIE U SJIEKTPOMATI'HUTHBIE BOJIHBI

10.1

QHCKTpOMaTHI/ITHoe IIOJIC. 3HCKTp0MaF HUTHBIC BOJIHEI.
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CBoiicTBa 3JIEKTPOMArHUTHBIX BOJTH
10.2 [kana 31eKTpOMarHUTHBIX BOJIH
103 OnexkTpoMarHutHas npupoja cera. CKOpOCTh CBETa.
' BousiHOBBIE CBOMCTBaA cBETA
[IpakTyeckue paboOTHI:
10.4 N3ydeHne CBOWCTB  DJIEKTPOMAarHUTHBIX BOJH C
MIOMOILBI0 MOOMIIBHOTO Tesle(oHa
Ouznyeckue SBICHHUS B MpHpPoAE: OHUOIOrHMYECKOe
10.5 neiicTBue BUJUMOTO, yIbTPaduoIECTOBOTO u
PEHTTEHOBCKOTO M3TyUYCHH
10.6 Texuuueckue YCTpOICTBa: UCIIOJIb30BaHUE
' JIEKTPOMAarHUTHBIX BOJIH /JIsl COTOBOM CBS3U
CBETOBBIE SABJIEHUA
11.1 JlyueBas monens cBera. IcTOuHMKY CcBETA
11.2 [IpssMONMHENHOE paCIpOCTPAHEHHUE CBETA
113 Otpaxenue cBeta. [1mockoe 3epkao. 3aKOH OTpaKeHUs
' cBeTa
114 [Ipenomsienne cBera. 3akOH MPEJIOMIIEHUS CBETA.
' [TosniHOE BHYTpEeHHEE OTpaKEHHE CBETA
11.5 JIunza. Xop jtyuel B JIMH3E
116 OnTnueckast cuctema ¢oroanmnapara, MUKPOCKONAa U
' TeJecKoIa
117 I'ma3 kak onruyeckas cucremMa. biauzopykocts u
' JaJIbHO30PKOCTh
118 Pasnoxxenne 6enoro ceera B criektp. OnbiTel HptoTOHA.
' CrnosxeHue CieKTpaJbHBIX IIBETOB. Jlucmepcus cBeTa
[IpakTuueckue paboOTHI:
H#i#Par#H#lccnenoBanue 3aBUCHUMOCTHU yriaa
OTpa)XKeHUs CBETOBOTO JTy4a OT yrJja MajaeHusl.
119 HiPar#H##l13yuenne  XapaKTepUCTHK  HM300pa’keHus

IpeaMeTa B INIOCKOM 3epKaJe.
H#i#Par#H#lccnenoBanue 3aBUCHUMOCTHU yriaa
NPEJOMJICHHSI CBETOBOTO Jy4a OT yIJla TaJeHus Ha

T'paHUIIC «BO3AYX — CTCKIIO».
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11.10

11.11

###Par### lonyuenne wW300pakeHUH C  TTOMOIIBIO
coOuparoIei JIMH3HI.

###Par###Onpenenenne (HOKYCHOTO pacCTOSHUA |
OIITUYECKOM CHIIBI cCOOMpArOIEeH TNH3BL.
HH#HPar###ONBITEL IO Pa3OKEHUIO OEJIoro CBeTa B
CIIEKTP.

#H#Par##H#OnbITHl 110 BOCHPUSITUIO IIBETA MPEIMETOB

IpU UX HaOJIOIEHUH Yepe3 [IBETOBbIC (DUIBTPHI
dusnueckue sABICHUS B mpupone: 3arMenus ConHua u
JIyHbl, 1IBE€Ta TEI, ONTHYECKHE SIBICHUS B atMocdepe
(uBet HeOa, pedpakuus, paayra, MUPax)

Texuuueckue yCTpOHCTBa: OYKH, HEPUCKOTI,

(dboToanmapar, ONTHYECKUE CBETOBOIBI

KBAHTOBBIE ABJIEHUA

12.1

12.2

12.3

12.4

12.5

12.6

12.7

12.8

12.9

12.10

Omneitel Pesepdopna u 1uranerapHas MoJIenb aToMa.
Mogens aroma bopa

Hcnyckanue W MorjiomeHue cBera aToMoM. KBaHTBHI.
JIunenyaTsle CIIEKTPHI

PaguoaktuBHOCTE. Anb(a, 6eTa- 1 TaMMa-u3TydeHUs
Crpoenue aromHoro snapa. HykioHHas Mopelnb
aTOMHOTO siapa. M3oTomnsl

PagnoaktuBueie mnpeBpamenus. Ilepuon mnomypacnana
ATOMHBIX SITIEP

Snepuble peakuuu. 3aKOHBI COXPAHEHUS 3apsiOBOTO U
MacCOBOTO YHCEN

DHeprus CBA3u aTOMHBIX sifiep. CBsI3b MacChl U SHEPTUH
Peakuuu cuntesa u aenenus saep. UCToOUHUKM S3HEPTUHU
CouHiia 1 3831

Snepnas osHepretuka. JledcTBHME — paJMOaKTUBHBIX
M3JIy4eHUH Ha )KUBbIE OPTaHU3MBI

[IpakTudeckue paboOTHI:

HaGmronenne CrulomHbIX W JIMHEHYATBHIX  CIEKTPOB
W3JTy4YCHHUS.

HccnenoBanne TpeKOB: M3MEPEHHME SHEPTUM YACTHIIbI



0 TOPMO3HOMY TyTH (110 poTOorpadusim).

W3mepenune paanoakTUBHOTO (poHa

@dusnyeckue SBICHUS B IPHUPOAE: ECTECTBEHHBIN

paaroOaKTUBHBIN ¢oH, KOCMUYECKHE Ty4H,
12.11 PaIUOAKTUBHOE HW3IIYyYEHUE MPUPOJHBIX MHUHEPAJIOB,

JNEUCTBHE PpAJMOAKTHBHBIX W3JIIyYECHUH HAa OpPraHU3M

YCJIO0BCKa

1919 Texunueckue YCTPOMCTBA: CIIEKTPOCKOII,
VMHJVBHyaIbHBIA TO3UMETp, Kamepa Buiibcona

HPOBEPAEMBIE HA OI'D 110 ®PU3UKE TPEBOBAHUSA K
PE3YJIbTATAM OCBOEHUA OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMMBI OCHOBHOT'O OBHIEI'O OBPA3OBAHUA

Kon IIpoBepsiemble TpeGOBaHUS K NPeIMETHBIM pe3yJbTaTaM
NPOBEPsIeMOro 0a30BOr0 YPOBHSI OCBOCHHS OCHOBHOI 00pa3oBaTe/1bHOI
TpeOoBaHus NPOrpaMMbl OCHOBHOI0 0011ero od0pa3oBanus Ha ocHoBe PI'OC

[lonumanue ponu  GU3MKM B  HAYYHOM  KapTHUHE  MHpa;
c(hOopMUPOBAHHOCTH 0A30BBIX MPEICTABICHUNA O 3aKOHOMEPHOM CBSI3U
U II03HABa€MOCTH SBJICHMM INPUPOJBI, O POJIM DKCIEPUMEHTa B
¢uszuke, o cucremooOpasywoiieid ponu (QU3MKK B Pa3BUTHH
1 €CTeCTBEHHBIX HAyK, TEXHUKH M TEXHOJOTHUH, 00 3BOJIOLUHU
(u3MUecKUX 3HAHUN U UX POJIM B IIEJIOCTHOM €CTECTBEHHOHAYYHOM
KapTMHE MHUpA, O BKIJAJE POCCUHCKUX U 3apyOCKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBSCHEHHUE IMPOILIECCOB OKPY KAIOIIETO

MHpa, pasBUTHC TCXHUKU U TEXHOJIOT Uit

3HaHUs O BUAAX MaTepuu (BEIIECTBO M TOJE), O IBIXKEHUH Kak
crocobe CyIecTBOBaHUsI MaTepUH, 00 aTOMHO-MOJIEKYJISIPHOM TeOpHH
CTPOEHHUSI BellecTBa, O (U3MUECKOH CYIIHOCTH SIBICHUH HpPUPOIBI
(MeXﬂHI/I‘-IeCKI/IX, TCIIOBBIX, OJICKTPOMArHuTHBIX U KBaHTOBI)IX);
2 YMEHHUE pazanyaTh SBJICHHS 10 ONMHCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBC OIILITOB, ACMOHCTPUPYIOIHUX JAHHOC q)HSquCKOG SIBJICHUE,
YMEHHUE paclo3HaBaTh MPOSBICHNUE U3YYECHHBIX (PU3HMUECKUX SBICHUHN
B OKpyXammemM MHUPEC, BBIACIAA HX CYIICCTBCHHBIC CBOMCTBa

(mpu3HaKM)



Brnagenne ocHoBamMM TOHSTHITHOTO ammapara W CHUMBOJIMYECKOTO
sI3pIKa (PU3UKH U WCIIOJIb30BAHUE WX JIJIS PElIeHHUs Y4eOHBIX 3a/1ad;
yMEHHE XapaKTepH30BaTh CBOMCTBA Ted, (U3NYECKUE SIBICHUA U

IpONUECCChI, UCITOJIB3Y q)YHI[aMeHTaHBHBIe N OMIIUPUYICCKHUC 3aKOHBI

YMeHure onuchiBaTh HU3YYCHHBIC CBOMCTBA T€N U (1)I/I3I/I‘16CKI/IC SIBJICHHA,

HCTIONB3Ys (PU3NIECKUE BEITUUNHBI

Brnagenne ocHoBaMM METOJOB HAy4YHOI'O TIIO3HAHUSA C Y4ETOM
coOuro/ieHHs TpaBuUil 0€30MacHOro TpyJja: HaOuoeHHe (PU3NYECKUX
SIBJICHUI:

YMEHHUE CaMOCTOSITEIbHO COOMpPATh AKCIEPUMEHTAIbHYIO YCTaHOBKY
W3 JaHHOTO Habopa oO0OpyAOBaHUS MO WHCTPYKIIUH, OMUCHIBATH XOJ
OTIbITA U 3aIUCHIBATh €0 PE3yJIbTaThl, (HOPMYIUPOBATH BBIBOIbI;
MIPOBEJIEHUE MPSIMBIX M KOCBEHHBIX U3MEPEHUN (PU3NYECKUX BEJIINYHNH:
YMEHUE IUIaHUPOBAaTh HM3MEPEHHs, CaMOCTOSATEIIBHO CcOOUpaTh
9KCIIEPUMEHTAJIbHYI0 YCTAHOBKY IO HWHCTPYKLHH, BBIUUCIATH
3HAUEHUE BEJIMYMHBl U aHAJIU3UPOBATH IIOJIyYEHHBIE PE3YJbTATHI C
y4E€TOM 3a/JaHHOU MTOTPEIIHOCTH Pe3yJIbTaTOB U3MEPEHHUI;
IIPOBEJIEHUE  HECIOKHBIX  AKCIEPUMEHTAJIBbHBIX  HCCIIEOBaHMIA;
CaMOCTOSITEJIbHO  COOMpPATh 3KCIEPUMEHTAIbHYI0 YCTAaHOBKY H
IPOBOJUTH  MCCIEIOBAHHE 1O  WHCTPYKUUHU,  IPEICTABIATH
MOJTyYCHHbIE 3aBUCHUMOCTH (PU3MYECKUX BEJIMYMH B BUJAE TaOIUI U
rpaduKoOB, yUUTHIBATh MOTPEIIHOCTH, JIEIaTh BHIBOJBI 110 Pe3yJIbTaTaM

HCCICI0BaHUA

[lonnmanue  XapakTepHbIX  CBOMCTB  (puU3MUeCKMX  Mojenei
(MarepuanbHas TOYKa, aOCOJIOTHO TBEPJOE TENO, MOJIEIU CTPOCHHS
ra3oB, JKMJIKOCTEH W TBEPABIX TeJl, IJAaHETapHas MOJENIb aroma,
HYKJIOHHAasi MOJIeJIb aTOMHOIO si/ipa) U yMEHUE NPUMEHSATh UX I

00BsICHEHUS] (PU3NYECKUX MTPOLIECCOB

YMeHne oOBSCHATH (PU3MUECKUE TPOILECCHl U CBOMCTBA TN, B TOM
YuCl€ W B KOHTEKCTE€ CHUTYyallMil MNPaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBJISATh IPUUNHHO-CIIEICTBEHHBIE CBSA3H U
CTPOUTH OOBSICHEHHE C OMOPOM Ha M3yUYEHHBIE CBOMCTBA (PU3NUECKUX

HBHCHHﬁ, (bHSI/IquKI/IC 3aKOHBI, 3aKOHOMCPHOCTHU U MOACIIN

YMmeHue pemaTth pacu€THble 3amaud (Ha 6aze 2 — 3 ypaBHeHHil),

WCIIONIb3Ysl 3aKOHBI U (OPMYJIBL, CBSI3bIBAIOIIME  (PU3UUYECKUE



10

11

BEJIMYMHBI, B YAaCTHOCTH, 3allUChIBaThb KPATKOE YCIIOBHE 3aJa4H,
BBISBIISITH HEJOCTAIONINE JaHHbIC, BBIOMPATh 3aKOHBI M (HOPMYJIHI,
HeoO0X0ANUMBIE Ul €€ PeLIeHUs, UCTIOIb30BaTh CIPABOYHbIC JAHHBIE,
MIPOBOAUTH pPacu€Thl W OLEHUBATh PEATMCTHUYHOCTH IOJYyYEHHOTO
3Ha4eHUs (PU3MUECKON BEIMUYUHBI; YMEHHUE ONpPENENATh Pa3MEPHOCTh

(u3MYEeCKOi BENTUUNHBI, TIOJYYEHHON NPU PELICHUH 3a/1a4H

YMeHHre XapakTepu3OoBaTh IPUHLHUIBI  JCUCTBUS TEXHUYECKUX
YCTPOWCTB, B TOM YHCJI€ OBITOBBIX MPHUOOPOB, U IPOMBIIIUICHHBIX
TEXHOJIOTMUECKUX MPOLECCOB MO MUX ONUCAHUIO, UCIIOIb3Ysl 3HAHUS O
CBOMCTBaX (DU3MYECKUX SBICHUNW U HeoOxoaumbie (usnyeckue

3aKOHOMCPHOCTHU

YMeHue UCHonp30BaTh 3HAHUS O (U3NYECKUX SBICHHUSX B
MOBCETHEBHOW KW3HM i1 oOecrieueHuss O€30MacCHOCTH TP
oOpamieHun ¢ OBITOBBIMH ~ TpHOOpaMH M TEXHHUYECKUMH
YCTPOWCTBAMH, COXPAHEHHUS 3JI0POBbSI M  COOJIOJAEHUS HOPM
SKOJIOTUYECKOI0 TMOBEJIEHHUS B OKpYyXarolleld cpene; MOHUMAHHE
HEOOXOIUMOCTH TMPUMEHEHHS TOCTHKCHHH (PU3UKU W TEXHOJIOTHI

IJId palquOHAJIBHOT'O IIPUPOAOIIOJIE30BAHUS

OneIT moucka, mnpeoOpazoBaHusi M MpeAcTaBiIeHUS HHPOpMaLUU
(U3MYECKOTO CONIEpIKAHUS C HKCIOJIB30BAHHEM HWH(POPMAIIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJIOTHI; YMEHHE OLEHUBATH TOCTOBEPHOCTH
MOJIyYCHHON WH(POpMAIMM HAa OCHOBE HWMEIONUXCS 3HAHUH U
JOTIOJTHUTEIbHBIX ~ MCTOYHUKOB; YMEHHME  MCIOJb30BaTh  IPHU
BBITIOJIHEHUHM Y4Y€OHBIX 3aJlaHUl HAyYHO-TIOMYJISIPHYIO JIUTEPATypy
(hU3MYECKOTO CoAepKaHMsI, CIPABOYHBIE MaTepHUalbl, PECYpChl CETH
WNurepuer; BmameHne 0a30BBIMM  HAaBBIKAMH  MPeoOpa3OBaHUS
uHbOpMallMu M3 OJHON 3HAKOBOM CHCTEMBI B JPYIyl0; yMEHHE
CO3/1aBaTh COOCTBEHHBIC IMMCHMEHHBIE M YCTHBIC COOOIICHHS Ha

OCHOBC I/IH(bOpMaI_II/II/I U3 HCCKOJBKHUX UCTOYHHKOB



IHHEPEYEHD 2JIEMEHTOB COAEP)KAHUS, IIPOBEPAEMBbIX HA

O3 11O PU3UKE
Kon IIpoBepsieMblii 3JIEeMEHT COACPKAHUSA
1 MEXAHUWUYECKUE SABJIEHUA
11 Mexanuueckoe JBukeHue. MarepuanbHas Touka. Cucrema oTcuéra.
. OTHOCUTENBHOCTD IBUKEHUS
PaBHOMepHOE M HepaBHOMepHOe ABmxkeHHe. Cpennsas ckopocts. Dopmyna
1.2 JUTSI BBIYUCIICHUS CPEaHEN CKOpOCTH: vV = S/t
PaBHOMepHOE TpSIMONMHEWHOE JABMKEHUE. 3aBUCHUMOCTh KOOPAMHATHI Teja
OT BPEMEHM B CIIy4yae PaBHOMEPHOI'O IPSIMOJIMHENHOTO ABM)KEHUS:
13 xX(1)=x,+vt
I'paduku 3aBUCUMOCTH OT BpPEMEHH JUIsI MPOEKLIUU CKOPOCTH, MPOEKIUU
NepeMelIeHus, IMyTHU, KOOPAMHATBl MNPU PABHOMEPHOM MPSIMOJIUHEHHOM
JBUKEHUU
3aBUCUMOCTh KOOpPJMHATBl T€la OT BPEMEHHU B CIy4yae PABHOYCKOPEHHOTO
MPSIMOJIMHEHHOTO ABUKEHHUS:
2
Sy} =Vg, *f+ay* ;
2
@opMybl Uil TPOEKINH NEPEMEIIECHUS, MPOEKIIUH CKOPOCTH M TPOEKINU
YCKOpPEHUS IIPU PaBHOYCKOPEHHOM MPSMOJIMHENHOM JIBUKCHUU:
1.4 s.(D=vy,-t+a,- r .
2
U.T('f) =gy T, L,
a (1) =canst,
L)h.: - L)-__T: =2a,s,
I'paduku 3aBUCUMOCTH OT BPEMEHHU Il MPOEKUUH YCKOPEHUS, MPOEKIUU
CKOPOCTH, TPOEKIUU MepeMelleHusl, KOOPAUHATHI MPH PaBHOYCKOPEHHOM
MPSIMOJIMHETHOM JIBU’KEHUU
CBobOogHoe manenue. DopMyIibl, ONMUCHIBAIONINE CBOOOIHOE TaJIeHUE Tela
1.5 [0 BEPTUKAIN (IBUKEHHE TeJla BHU3 WJIM BBEPX OTHOCHUTEIHHO MOBEPXHOCTH

3emnn). ['paduku 3aBUCUMOCTH OT BpEMEHH Uil TMPOEKIHMU YCKOPEHHUS,



1.6

1.7

1.8
1.9

1.10

1.12

MPOEKIIMU CKOPOCTU W KOOpPJAMHATHI IPHU CBOOOJHOM MAaJE€HUU Tejla II0
BEPTHUKAIH
CKopocTh paBHOMEpPHOTO JIBMKEHHUSI Tela IO OKpYXHOCTH. HampaBieHue
CKOpPOCTH.

dopmyna Ui BBIYUCIEHUS CKOPOCTU Yepe3 Paauyc OKPY>KHOCTH M TEPUOJ

oOpareHus:
2R
L=
T

LlenTpocTpeMuTebHOe ycKopeHue. HarmpaBieHHe HEHTPOCTPEMHUTEIBHOTO

YCKOPCHUH. q)opMyna I BBIYUCJIICHUSA YCKOPCHUA:

®dopmya, cBsI3bIBaIONIasl IEPUOJT U YACTOTY OOpaIlCHUS:

Vo= ?

Macca. II1oTHOCTB BelIecTBa. d)opMlea JJIA BBIYMCIICHUSA IIJIOTHOCTH!

_m
V

Cuna — BekTopHas usndeckast BenuyrHa. CIosKeHue CHIl
SIBnenne unepuuu. [lepBroiit 3akoH HproToHa

Bropoii 3akon HerotoHa:

F=m-d

CoHarpaBieHHOCTh BEKTOpa YCKOPEHHUS TeJla U BEKTOpa CHUIIbI,
JIEWCTBYIOIEH HA TEJIO

Bzaumoneiicteue ten. Tpernii 3akoH HeroToHa:

Fru=-Fiy

Tpenue Mokos U TpeHUE CKOJIbKEHMs. Dopmyna I BBIYUCICHUS MOIYJIS



1.13

1.14

1.15

1.16

1.17

1.18

CHJIbI TPCHUA CKOJIbKCHUSA:

szu-;"-f

Hedbopmarus Tena. Ynpyrue u Heynpyrue aedopmainuu. 3aKOoH YIPyrou

nedopmaruu (3axon ['yka):

F=k-Al

BcemupHoe tarorenue. 3akOH BCEMUPHOIO TATOTEHUS:
My -1,
F=G.—L1_2
R

Cuna 1spKecTd. Y CKOpeHHe CBOOOHOTO MaAeHHUS.
dopMyna Jyisi BBIYUCICHUS CHIIBI TSHKECTH BOJIM3U MOBEPXHOCTH 3emiu: F =
mg.

JBwxkenue mnanet Bokpyr Connua. [lepBas kocMuueckasi CKOpOCTb.

HesecomocTs u neperpy3ku
Nwmmynse Tena — BekTopHas pu3ndecKas BeIMUMHA.
p=mi
Nmnynbe cucrems Ten. M3mMenenune uMmynbca. IMIynbe CUitbl
3aKOoH COXpaHEHUs UMITYJIbCa JJI 3AMKHYTON CUCTEMBI TEJI:
p=nyly +im, U, =const
PeaxtuBHOE nBHXKEHUE

Mexanunueckas pabota. @opmyna assi BEIUUCICHUS paOOThI CUIIBL:

A=Fscosc

Mexanudeckass MOIITHOCTE:

nv=24
I

Kunernueckas u MOTCHIMAJIbHAsA SHCPIUA. <1)opMyJ1a JJIA BBIYUCJIICHUA

KUHETUYECKON YHEPTUU:



1.19

1.20

1.21

1.22

1.23

Hﬂ.‘)z
By

Teopema o0 kuHeTuyeckot 3Heprun. DopmMyra st BEIYUCICHUS

HOTGHHH&HLHOﬁ OHCPIUU TCJia, MOAHATOrO

Hag 3eMiéit:

E,= mgh

MexaHuueckas OHEPIUs:
E=E,+E,

3aKOH COXpaHCHUsI MeXaHHUYeCKOoW dHepruu. dopmyria i 3aKkoHa
COXpaHCHHS MEXaHUYECKOM SHEPTHU B OTCYTCTBHE CHII TpeHus: £ = const.
[IpeBpaiiieHre MEXaHUYECKOM SHEPTHH IPU HATUYUN CHIIbI TPEHHUSL.
ITpocThic MeXaHU3MEI. «30JI0TOE MTPABHUIIOY» MEXAHUKH.

Prruar. Moment cuisl: M - Fl.

VYcioBue paBHOBECHS pbluara:
M +M, +..=0
[TogsmxubIN 1 HeOABWKHBIN O6510KU. KIIJ] MpocThIX MEXaHU3MOB,

n= Anonesnas

Aaarpaqecam "

JlaBiieHne TBEPAOTO TENA.

(DopMyna JJIs BBIYHUCIICHHUA AAaBJIICHUA TBépI[Ol"O TCaa:

_£
p_S'

JaBnenue ra3a. ATMmochepHoe JaBiIeHHeE.

FI/II[pOCTaTI/I‘IeCKOC JAaBJICHUC BHYTPHU KUAKOCTHU.

@opMyia i1l BBIYMCIICHUSI 1aBJICHHS] BHYTPU KUJIKOCTH:

p=pgh+p_,

3axoH [lackans. 'mapaBnuyeckuii npecc

3akon Apxumena. DopMmyna I ONPEACICHHS BBITAIKUBAIOIICH CHIIBI,

ﬂeﬁCTBYIOMCﬁ Ha TCJI0, HOpr>I(éHHO€ B X KUJKOCTb HUJIM I'a3:



1.24

1.25

1.26

1.27

1.28

1.29

F A T pgv
yCHOBI/Ie miaBanus tena. [lnaBanue CyﬂOB n BOSﬂyXOHHaBaHI/Ie

MexaHu4eCcKHe KOJeOaHHs. AMHJ’II/ITyI[a, nepuoa U 4acTtoTa KOJICOaHHMI.

®dopmyiia, CBS3bIBAIOLIAS YACTOTY M IEPUOJL KOJICOAHHUI:

MareMaTnuueckuii U INpYyXKUHHBIA MasTHUKW. lIpeBpamieHue sHepruu Inpu

K0J1€0aTeIbHOM ABMKEHUHU
3aryxatomue kojiebanus. BeinyxieHHble KoneOanus. Pezonanc

MexanndecKkre BOJIHEI. HpOI[OJ'IBHI)Ie M IIOIICPECYHBIC BOJIHEI. Z[J'II/IHa BOJIHBI U

CKOPOCTb PaclpOCTPAaHECHUS BOJIHBIL:

A=v-T

3ByK. rpOMKOCTb 1 BBICOTA 3By1<a. OTpa)KCHI/Ie 3ByKOBOI71 BOJIHBI Ha rpaHHue
nByX cpen. MHbpa3ByK U yIabTpa3BykK

Ilpakmuueckue pabomol

N3mepenune cpenHel MIOTHOCTU BEIIECTBA; apXUMEIOBOM CHIIBL; KECTKOCTU
MPYXUHBL;, K03()PUIIMEHTa TPEHUSI CKOJIbKEHUS; PaOOTHI CHUIIbI TPEHHUS, CHIIBI
YOPYTOCTH; CPETHEN CKOPOCTH JIBHKEHUSI OpyCKa 10 HAKJIOHHOM TUIOCKOCTH;
YCKOpeHUs1 OpyCKa TpH JABMKEHUU MO HAKJIOHHOM TUIOCKOCTH, YacCTOTHI W
neprofa KoJeOaHWi MaTeMaTHYeCKOro MAasTHUKA; YacTOThl W TEepHoiaa
KOJ'IG63HI/II>1 HPY)I(I/IHHOFO MassTHHKa, MOMCHTa CHIIbI, )ICfICTB}HOHIGFO Ha
peruar; pabOThl CHUJIBI YIPYTrOCTH TPU TOABEME Tpy3a C TOMOIIBIO
HETIOABMKHOTO OJIOKa; paboThl CHJIBI YIPYTOCTH TPU TMOABEME Tpy3a C
IIOMOIIILIO ITOABHYKHOI'O OJIOKA.

HccnenoBanue 3aBUCHMOCTH apXHUMEIOBOM CHIIBI OT 00BEMaA MOTPYKEHHOU
YacTH Te€Jda W OT IUIOTHOCTH JKMIKOCTH; HE3aBMCHMOCTH BBLITAJIKWBAIOLICH
CHJIBI OT MacCChI T€jaa, CHIIBI TpeHI/IH CKOJIBXXKCHHUSA OT CHJIIbI HOpMaJ'II)HOI‘O
JABJIEHUS M OT poJa NOBEPXHOCTH; CUJIbBI YNPYTOCTH, BO3HHUKAIOIIEH B
MpY>XUHE, OT CTENEeHH AePopMalK MPYKUHBI, YCKOpEeHUs Opycka oT yria
HAKJIOHA HampaBJAIONIel; mepuoAa (YacToThl) KOJEOAHUH HUTSHOTO
MasTHHKA OT JJIMHBI HUTH; TIEpHOJa KoJieOaHWN MPYKUHHOTO MasiTHUKA OT
Macchl Ipy3a U JKECTKOCTH IIPYXKUHBI; HCCIEIOBAaHUE HE3aBUCHMOCTHU

nepuofa KosieOaHUI HUTSHOTO MasiTHUKa OT Macchl rpysa. IIpoBepka



1.30

1.31

2.1

2.2

23
24
2.5

2.6

2.7

2.8

2.9

YCJIOBUS PAaBHOBCCHA pbldara

Qusuueckue sA6IeHUsA 8 npupooe: TIPUMEPHI IBIKEHUS C Pa3IUYHBIMU
CKOPOCTAMHM B KMBOW M HEKHMBOW MPUPOAE, NCUCTBUE CHIJIbI TPEHUS B
npupoac U TEXHHUKE, MPUIMBBI U OTJIMBBI, IBHXXCHHUC ILIAHCT ConHeyHon
CUCTEMbI, PEaKTUBHOE JBI)KEHHE KHBBIX OPraHU3MOB, pblYaru B Teje
YelIoBeKa, BIUSHUE aTMOC(EpPHOTro aBICHUS Ha )KHUBOW OpraHU3M, IIaBaHHE
pBIO, BOCHPHUSATHE 3BYKOB J>KUBOTHBIMHU, 3EMJIETPSCEHUE, CEUCMUYECKUE

BOJIHBI, HyHaMH, 5X0

Texnuueckue ycmpoucmea. CIUAOMETpP, JATYUKU TIOJOKEHUS, PACCTOSHUS U
YCKOPEHHUS, JUHAMOMETp, MOAIIUIHUKHA, PAKEThl, phlYar, MOABMXKHBIN U
HETIOJBIKHBIA OJIOKH, HAKIIOHHAS TIOCKOCTh, IPOCTHIE MEXaHU3MBI B OBITY,
COOOIIAIOIIUECS COCYbI, YCTPOUCTBO BOJONPOBO/IA, THAPABIMUECKUIA Mpecc,
MaHOMETp, 0apoMeTp, BBICOTOMEp, MOPUIHEBOM HACOC, apeoMETp, IXOJIOT,
HCIIOJIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE

TETUJIOBBIE ABJIEHU S

OcCHOBHbBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETHYECKOH TEOPUU CTPOCHMUS
BeliecTBa. Mopenu TBEPAOIo, JKUAKOTO U ra3000pa3HOr0 COCTOSIHUN
BemecTBa. Kpucrannnyeckue u amopdHble Tena

JlBmkeHue dactull BemiecTBa. CBS3b CKOPOCTH JBHKEHHSI YacTHUIl C
TemnepaTypoil. bpoyHoBckoe nBuxkeHue, tudpysus

CMauyuBaHuE U KaNnWUISIPHBIE SIBICHUS

TennoBoe pacuvpeHue u cxarue

TennoBoe paBHOBECHE

Buytpennsas sneprus. Pabora u Terionepenaya Kak CrnocoObl M3MEHEHUS

BHYTpPEHHEHN 3HEPTUU
Bunel Temnonepenayn: TEMIONPOBOIHOCTD, KOHBEKIINSA, U3TyUYEHUE

HarpeBaHHe n  OXJIaXACHHUEC  TCII. KonngecTBO  TEIIOTHI. YI[CJ'IBHaH

TEIJIOEMKOCTD:

O=cml(t,~t)

3aKOH COXpaHEHMs SHEPTUU B TEIUIOBBIX Mpoleccax. Y paBHEHHE TEIIOBOTO

OasaHca:

O +0,+..=0



2.10

2.11

2.12

2.13

2.14

2.15

2.16

2.17

3.1

Ucnapenue u xonaeHcauus. M3MeHeHUE BHYTPEHHEN DHEPrUM B MpOLIECCE
WClapeHuss W KOoHJAeHcauuu. KumeHue KHUIKOCTH. YenpHas TeIioTa

napooOpazoBanus: L = O/m

BrnaxnocTs BO3ayxa

[InaBnenue u kpucraumsauusd. l3MeHeHHME BHYTPEHHEH DSHEpPrUU IIpU

IIABJICHUHU U KpUCTAaJIJIM3allH. y,I[CJ'IBHaH TCIIOTA I1JIaBJICHUA

,_9

-‘"\-:_
m

BHYTpeHHHSI OHEpIrusa CropaHus TOIJIMBA. Vz[em)Ha}I TCIIJIOTAa CrOopaHHsA

ToruBa: ¢ = O/m

[Tpunnumne: padoTs! TeroBsix Asuratenei. KI1J[ rermmoBoro asurarens

IIpakmuyeckue pabomul

N3mepenne  ynenpbHOW — TEIIOEMKOCTH — METAJUIMYECKOTO  LMJIMHIDA,
KOJIMYECTBAa TEIUIOTHI, IOJyYEHHOTO0 BOJOM KOMHATHOM TeMIepaTyphl
(UKCUpOBaHHOM Macchl, B KOTOPYIO OIyIIEH HarpeTblii LWINHAD;
KOJIMYECTBA TEIUIOThI, OTAAHHOTO HAarpeThiM IMJIMHIPOM, MOCIE OMYCKaHUS
€ro B BOJly KOMHAaTHOM TEMIIEpaTyphl; OTHOCUTEIBHON BIa)KHOCTH BO3.1yXa;
YAENbHOM  TEIUIOTHl  IUIaBJIeHUs Jbjaa. VccrmegoBaHue — M3MEHEHUs
TeMIepaTypbl BOJbI MPU PA3IUYHBIX YCIOBHAX; SBJICHUS TEIUIOOOMEHA INpH

CMELIMBAaHUU XOJIOAHOW U ropsiuei BOABL; IpoLiecca UCTIapEHUS

Qusuueckue sA6leHUs 8  Npupode: TIOBEPXHOCTHOE HATSHKEHHE |
KallWUISIPHBIC SIBJIGHUST B TPUPOJE, KPUCTAUIBI B TIPUPOJC, H3IyYCHHE
Connna, 3amep3aHue BOJOEMOB, MOPCKHE Opu3bl; 0Opa3oBaHHME POCHI,
TyMaHa, HHesl, CHeTa

Texnuueckue  ycmpoticmeéa:  KalWUIAPBI, TMPHMEPbl  HCIIOJE30BaAHMUSI
KPHUCTAJIOB, UJKOCTHBIM TEPMOMETp, MAATUUK TEMIIEPATYPhl, TEPMOC,
cucTeMa OTOIUICHHS JIOMOB, THTPOMETPHI, NICHXPOMETP, MapoBas TypOWHA,
JBUTATENIb BHYTPEHHETO CTOPaHUA

OJIEKTPOMAT'HUTHBIE ABJIEHUA

OnexTpusanus Tei. J[Ba BUaa 3JeKTpUUECKUX 3apsiioB



3.2
3.3

3.4

3.5

3.6

3.7

3.8

3.9

3.10

3.11

3.12

3.13

3.14

B3aumoneiicTBue 3apspkeHHBIX Tell. 3akoH Kynona
3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia

Onexrpuueckoe noine. Hampsx€HHOCTh 3nekTpudeckoro mnosid. [IpuHuun

CYNEPHO3UINH IEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)

Hocwuremm QJICKTPHUYCCKUX 3apsAd0B. Z[eﬁCTBHe SJICKTPHUYCCKOI'0 IIOJIA Ha

aneKTpudeckue 3apsiibl. [IpOBOJHUKY U TUANEKTPUKH

[TocTostHHBIN 3neKkTpuyeckuid TOK. JlelcTBus 3iiekTpuueckoro toka. Cuia
Toka. Hanpsbxenue.
I=q/t, U=A4/4

DIIEKTPUYECKOE COMPOTURIICHHE. Y ICTIBHOE 3JIEKTPUUECKOE COMPOTHBIICHUE:
R =pl/S

3akon Oma aiist yyactka snekrpuyeckou nenu: [ = U/R

HOCHGI[OB&T@J'H)HOG COCIMHCHHUEC IMPOBOJHUKOB!
I, =1, U=U,+U,.: R=R +R,
HapaHHeJ'IBHOG COCAMHCHUEC ITPOBOJHUKOB PAaBHOT'O COIIPOTHUBIICHUSA:
U=Us I=L+ Iy R="2.
CMelIaHHbIE COCAUHCHUA IPOBOAHHUKOB

Pabora u MouHOCTb 3nekTpuueckoro Toxka. A = Ult, P = Ul

3akon Jlxoyins — Jlenmna:

O=I"-R-t

OnbIT Dpcrena. MarHuTHOe 1oJi€ MPSMOrO MPOBOJIHMKA C TOKOM. JIMHMM

MAarHUTHON UHIYKIIMU

MargutHoe mMoJie ITOCTOSHHOTO MarHuta. B3auMOIeWCTBUE MMOCTOSHHBIX

Mar"guToOB

HCﬁCTBHC MAaravMTHOTI'O I10JI Ha IMMPOBOAHUK C TOKOM



3.15

3.16

3.17

3.18

3.19
3.20
3.21
3.22
3.23

3.24

3.25

3.26

OnsiTel @apanes. SABneHue 3neKTpoMarHuTHON MHAYyKuuu. [lpaBuno Jlenmna

IIpakmuyeckue pabomul

W3mepenue 3IE€KTPUYECKOTO  COMPOTHBICHUS  PE3UCTOpPA; MOIIHOCTH
AJIEKTPHUYECKOTO TOKA; pabOTHI AJIEKTPHUUECKOTO TOKA.

HccnenoBanne 3aBUCMMOCTH CHUJIBI TOKa, BO3HUKAIOIIETO B IPOBOJHUKE
(pe3ucropbl, JaMIo4ka), OT HaNpsHKEHUS Ha KOHIAX IPOBOJHUKA;
3aBUCHUMOCTH COIPOTUBJICHHUS OT JJIMHBI [POBOJHHKA, IUIOMAAN €ro
IIONEPEYHOI0 CEYEHHUS U YJIEIbHOIO CONPOTUBIICHUS.

[IpoBepka  mpaBwia  ig  AJIEKTPUUYECKOTO HANpsDKEHUST — TIpH
[IOCJICZI0BATEIbHOM ~ COEAMHEHHUU IPOBOJHUKOB; IIPaBWJIA JUIl  CHJIBI
ANEKTPUYECKOT0 TOKA TpPU MapajljIeIbHOM COEIMHEHUH IPOBOJHUKOB

(pe3ucTophl U TAMIIOYKa)

DQusuueckue A6NeHUs 6 npupode. SNEKTPUYECKHE SBICHHS B aTMocdepe,
ANEKTPUYECTBO JKHUBBIX OpPraHU3MOB, MAarHUTHOE ToJie 3eMild, Jpeid

II0JIFOCOB, POJIb MAarHUTHOT'O TIOJIS AJIs1 )KM3HU Ha 3emile, TIOJISIPHOE CUSIHUE
Texnuueckue ycmpoticmea: >IEKTPOCKOI, aMIepMETP, BOJIBTMETP, PEOCTarT,
CUETYMK IJIEKTPUYECKOM DSHEPIuu, HIJIEKTPOOCBETUTENbHbIE MPUOOPHI,
HarpeBaTeJbHbIC AJIEKTPONPUOOPHI (mpumepsl), INEKTPUUYECKUE
MpeIOXpaHUTENH, 3JIEKTPOMArHUT, B3JEKTPOABUIATENb IOCTOSIHHOTO TOKa,
reHepaTop MOCTOSIHHOIO TOKa

DnekTpoMarHuTHbIE BOJHBI. [1Ikana 3JeKTpOMarHUTHBIX BOJIH

JlyueBas mojienb cBeta. [IpsMonnHeiiHoe pacipoCcTpaHeHHe CBETa

3akoH oTpaxkeHus cBeta. [lnockoe 3epkaiio

[Ipenomiienue cBeTa. 3aKOH MPEIOMIICHHS CBETA

Jucnepcus ceera

JIunza. Xop nyuel B inH3e. POKYCHOE pacCcTosiHUE JUH3bL. ONTHYECKas cujia
muH3el: D = 1/F

I'ma3 xak ontuyeckas cucrema. OnTuyeckue npuoopsl

IIpaxmuueckue pabomul

#H#HPar##l13MepeHne ONTUYECKON CHIIBI COOMpAlONIel JHH3BI; (POKYCHOTO
paccTosiHus coOuparomieid JTuH3bI (10 CBOMCTBY paBEHCTBA pPa3MEpOB
npeaMera u n300pakeHwsl, KOria IpeaMeT PacIioiio’KeH B IBOMHOM (oKyce),
MOKa3aTesl MPETOMIICHHS CTEKJIA.

#i#HPar#H#lccnenoBanue cBoCTBa N300paXEeHMs], TOJIyYEHHOTO C IIOMOILBIO



3.27

3.28

4.1

4.2

43
44
45

4.6

4.7

coOuparomiell JTHH3bI; U3MEHEHHS (POKYCHOTO PACCTOSHUS JABYX CIIOKEHHBIX
JIMH3; 3aBHCUMOCTH YTJa MPEJIOMIICHHS CBETOBOTO Jiydya OT yIJia MaJeHHs Ha

Ir'paHUIC «BO3AYX — CTCKIIO»

Qusuueckue Aenenus 6 npupoode: 3arMmeHus ConHua u JIyHsl, 1Bera Tell,

ONTHYECKHUE sABJIeHUS B aTMOoc(epe (1iBeT Heba, pedpakius, pamxyra, MEPax)

Texunuueckue ycmpoticmea: OYKH, TEPUCKOIN, (oToammapar, ONTUYECKUE

CBETOBOJIbI
KBAHTOBBIE ABJIEHUA

PaguoaktuBHOCTh. Aub(a-, Oera-, ramma-uznyudeHus. Peakuuu anbga-u

OeTa-pacmnajna

Omneitel Pesepdopaa mo paccesHuto anbda-uactuil. [lnanerapnas monenb

aromMa
CocrtaB aTroMHOTr0 sifjpa. M3oTormsl

[Tepuon monypacmnajga aTOMHBIX sIIEp

SAnepHble peakiuu. 3aKOHBI COXPAaHESHHsI 3aPSAA0BOT0 K MAaCCOBOT'O YHCET

Qusuueckue s61eHUA 6 npupooe: €CTECTBEHHBIN paJMOaKTHBHBIN (OH,
KOCMUYECKHUE JIy4H, PAJUOAKTUBHOE M3IIy4EHHE IPHUPOJHBIX MHUHEPAJIOB,

)IGfICTBI/IG paarnOaKTHUBHBIX I/ISJ'Iy’-IeHI/II\/'I Ha OpraHu3M 4C€JIOBCKa

Texnuueckue ycmpoucmea: CHEKTPOCKON, HWHANBUAYAIbHBIA TO3UMETP,

KaMepa BI/IHLCOHa, AACPHAd SHCPIreTUKa
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