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IHHOACHUTEJIbBHAA 3AIINCKA

[Iporpamma 1o ¢u3uMKe Ha YPOBHE OCHOBHOTO 00Iero oOpa3oBaHUS COCTaBlIieHA HAa OCHOBE
MOJIOKEHU U TpeOOBaHMU K pe3yabTaTaM OCBOEHHsS Ha 0a30BOM YpOBHE OCHOBHOH 0Opa3oBaTeNbHON
nporpammsl, npexacraBieHHbIXx B @PI'OC OO0, a Taxke ¢ yu€toMm QenepanbHON paboueil mporpamMmbl
Bocniutanus v Konuenmuu npernoaBanus yaeoHoro npeamera «Dusnkay.

Copepxanue mporpamMmbl M0 (M3MKE HANpaBiIeHO Ha (OPMHUPOBAHME ECTECTBEHHO-HAYYHOM
TPaMOTHOCTH O0YYaIOUINXCS M OPTraHU3aLNI0 N3ydeHHs (PU3UKHN Ha AEATEIbHOCTHOW OCHOBE. B mporpamme
1o (U3UKE YYUTHIBAIOTCS BO3MOXHOCTH Y4eOHOTO mpenmera B peanmsanuu tpedoanuit ®I'OC OO0 x
TUTAHUPYEMBIM JIMYHOCTHBIM M METAIPEIMETHBIM pe3yibTaTaM OOyUeHHs, a TAaKXKe MEKIPEAMETHBIC CBSI3U
€CTECTBEHHO-HAYYHbIX YU€OHBIX PEAMETOB Ha YPOBHE OCHOBHOTI'O OOIIIEr0 00pa3oBaHus.

[Iporpamma o (pu3uke ycTaHaBIMBaeT paclpeiesieHre yueOHOTO MaTepHalia 1o rojamM oOydeHus
(mo Jiaccam), mpeajaraeT NPUMEPHYIO MOCIEA0BATEIbHOCTh U3YYEHHUS TEM, OCHOBAHHYIO Ha JIOTHKE
Pa3BUTHUS IPEIMETHOTO COAEPKaHMSI U YUETE BO3PACTHBIX OCOOCHHOCTEH 00ydaromuxcs.

[Iporpamma mo ¢usuke pa3zpaboTaHa € II€JIbIO OKa3aHHUA METOJWYECKOW IMOMOIIM YUUTENII0 B
co37aHuU paboydel mporpaMMBbI 10 Y4eOHOMY IIPEIMETY.

®u3nka SBIAETCS CHCTEMOOOpPA3YIOLIUM JJIi E€CTECTBEHHO-HAyUHBIX Y4YEOHBIX IPEIMETOB,
MOCKOJIbKY (pU3MYecKHe 3aKOHBI JISKAT B OCHOBE MPOIIECCOB U SBJICHUI, U3y4aeMbIX XUMHEH, OMOJIOTHEN,
acTpoHOMHEW W (¢u3nUecko reorpadueld, BHOCHT BKJIaJ B €CTECTBEHHO-HAYYHYIO KAapTHHY MHUDAa,
MpeloCcTaBsieT HauboJiee sCHble 00pa3lbl NMPUMEHEHHsS HAydHOTO METOo/a IMO3HaHUs, TO €cTh crocoda
MOJIy4€HUs! JOCTOBEPHBIX 3HAHUN O MUpE.

OpHa U3 TNaBHBIX 3a/1a4 (U3MYEcCKOro o0pa3oBaHMs B CTPYKType 001ero oopa3oBaHUsI COCTOUT B
(hopMHUPOBAHUH €CTECTBEHHO-HAYYHOU I'PaMOTHOCTH M HHTEpeca K HayKe Y 00yJaronInxcs.

N3yuenue pu3znku Ha 6a30BOM ypOBHE NPENIOJIAracT OBIAJCHUE CIEAYIOIUMU KOMIIETEHTHOCTSMH,
XapaKTEPU3YIOIUMHU €CTECTBEHHO-HAYYHYI0 TPAMOTHOCTb:

® HAy4YHO OOBACHATH SIBICHMUS,

® OIICHUMBATh U IOHUMaTh OCOOEHHOCTH HayYHOTO UCCIIEI0BaHMS;

® UHTEPHPETHPOBATh JAHHBIE U HCIOJb30BAaTh HAy4HbIE JOKA3aTeIbCTBA JIs HMOJIY4EHUS
BBIBO/IOB.

Ienn n3ydeHus (U3MKM Ha ypOBHE OCHOBHOIO 00mIero odpasoBaHus omnpezeneHs! B Konuemnuuu
npenojaBaHus  ydeOHoro mnpeamera «®usnka» B 00pa3oBaTeNbHBIX OpraHuzauusax Poccuiickoi
denepanuy, peaau3yoOUIMX OCHOBHbIE 00IIe00pa3oBaTeNbHbIC MPOIPAMMbl, YTBEPXKIAEHHOW pELIEHHEM
Komnernn MunuctepctBa npocemenus Poccuiickoit denepanuu (mporokos ot 3 aexadps 2019 r. Ne
[1K-4BH).

Heaun nzyyenust Gu3uKu:

e npuoOpeTeHHe HUHTEepeca M CTPeMJICHHS OOYYalolUXCsS K HaydHOMY H3YYEHHUIO IPHUPOJIBL,

pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;
® pa3BUTHE INPEJCTABICHUI O HaydYHOM METOJE MO3HAaHUSA U (OPMHUPOBAHUE HCCIIEI0BATEIBCKOIO
OTHOILIEHMSI K OKPYKAIOIIKUM SIBJICHUSM;

e (opMuUpPOBaHHE HAYYHOI'O MUPOBO33PEHUS KaK pe3yJbTaTa U3y4eHHUs] OCHOB CTPOEHHS MaTepUu U
(byHaMEHTAJIbHBIX 3aKOHOB (PM3UKHY;

e (opMupoBaHME MPEACTABICHUNA O POIM (PU3MKM Ul PAa3BUTHUSA JPYrMX E€CTECTBEHHBIX HayK,
TEXHHUKHU U TEXHOJIOTUH;

® pa3BUTHE NPEACTaBICHUN O BO3MOXKHBIX cepax Oyaymied npodeccuoHaIbHON NesITeIbHOCTH,
CBSI3aHHOM C (PU3MKOH, MOATOTOBKA K JJaJIbHEHIIeMy 00YUYEHHUIO B 3TOM HAIlPaBJICHUH.

JlocTikeHre 3THX IeJed mporpammbl IO (U3MKEe Ha YpPOBHE OCHOBHOIO 00m1Iero o0pa3oBaHuUs
o0ecreunBaeTcsl pelIeHneM CIeIyonnX 3a1ay:

e npuoOpeTeHHe 3HAHMH O JAUCKPETHOM CTPOCHMHU BEIIECTBA, O MEXaHMYECKHX, TEIJIOBBIX,

ANIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;
e npuoOpeTeHHe YMEHUH ONMCHIBATh U OOBACHATH (U3NYECKHUE SIBJICHUS C HCIOJIB30BAaHHEM
MIOJIyYEHHBIX 3HAHUM;



® OCBOGHHE METOJIOB PEUICHMS MPOCTEHIIMX PACUETHBIX 3aJad C MCIHOJIb30BaHHEM (DU3MUYECKHUX
MoO/IeJIel, TBOPUECKUX M MPAKTHKO-OPHEHTUPOBAHHBIX 33/1a4;
® pa3BUTHE yMEHHI HAOIIOAATh MIPUPOTHBIC SBICHUS U BBITIOJIHSITDH OIBITHI, JTJA00OpaTOpHbIe PabOTHI
U SKCTIEPUMEHTAJIbHBIE UCCIIEIOBAHUS C HCIIOJIB30BAaHUEM U3MEPUTEILHBIX TPHOOPOB;
e ocBOeHHE NPUEMOB paboTHl ¢ HH(MOpPMAIHel PU3MUECKOTO COAEp KaHus, BKIOUas HH(POpMaIUio
O COBPEMEHHBIX JIOCTHKEHUAX (PU3HUKH, aHATTU3 U KPUTHUECKOE OIICHUBAaHNE WH(POPMAIINH;
® 3HAKOMCTBO €O cdepamMu TPOPECCHOHATBHON AEATCIPHOCTH, CBS3aHHBIMH C (DU3UKOW, U
COBPEMEHHBIMU TEXHOJIOTHSIMUA, OCHOBAHHBIMHU Ha JIOCTHKEHHUAX (PU3MUECKON HAYKH.
Ha usyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIIET0 00pa3oBaHUsI OTBOJAUTCS
238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJen0), B 8 kiacce — 68 1acoB (2 4aca B Hezieno), B 9 kiacce
— 102 gaca (3 gaca B HeeINIO).

B mporpamme no ¢usuke NMPUBOIUTCS PACHIMPEHHBIN MEPEYeHb JTa00OPaTOPHBIX pabOT M OMBITOB,
YUUTENb JeNlaeT BHIOOp MPOBENEHHS JTa0OpaTOPHBIX PAa0OT M OMBITOB C YYETOM WHIWBUAYAJTBHBIX
0COOEHHOCTEHN 00YyUJaIOIIMXCsI, CITUCKA YKCTIEPUMEHTAIBHBIX 3aJJaHNH, TPeIaraeMbIX B paMKaX OCHOBHOTO
rOCyJapCTBEHHOTO dK3aMeHa 10 (hU3HKe.

Jlnst peanmu3aliiii IPOTpaMMBI IO (PM3HMKE HCIIONB3YyeTCs O00OpyAOBaHUE IEHTpa 00pa3oBaHUs
€CTECTBEHHO-HAayYHOH U TEXHOJIOTUYECKON HanpasieHHOCTe « Touka pocTay.

COILEP KXAHUE OBYUYEHUA
7 KIIACC

Paznea 1. ®u3uka u e€ pojib B NO3HAHUU OKPYKAKOILEr0 MUpa.

®usnka — Hayka o nmpupone. SBineHus npupopl. Pusndeckue sSBICHUS: MEXaHUYECKUE, TEIJIOBBIE,
ANEKTPUYECKUE, MATHUTHBIE, CBETOBHIE, 3BYKOBBIE.

®dusnueckue BenmuunHbl. U3mepenune gusnueckux BenmmunH. Ousnyeckue mpubdopsl. [lorpenrHocTs
U3MepeHuil. MexayHapoHas CUCTEMA €IMHUIL.

Kak ¢wusuka m apyrue ecTtecTBEHHbIE HAyKd M3y4daroT NpHUpoay. EcTecTBEeHHO-HAyuHBIH MeETOon
MO3HAHUs: HaONOJeHNe, TOCTAaHOBKAa HAyYHOTO BOIPOCA, BBIABIDKEHUE THIOTE3, AKCHEPUMEHT 10
MIPOBEpKE TUIOTE3, 00bsACHEHUE HalI0AaeMoro siBieHusd. Onucanue (GU3NUECKUX SBJIEHUN C MOMOIIBIO
MOJEIIEN.

Jemoncmpayuu.

1. MexaHnueckue, TEIJIOBBIE, JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIEC SIBJICHUS.

2. ®usnueckue mpuOOPHI U MpoLEAypa MPSMBIX U3MEPEHUN aHATIOTOBBIM U LIU(PPOBBIM TPUOOPOM.

Jlabopamopnuwie pabomel u onvimel.

Omnpenenenre HeHbl JeIeHUS HIKAIbl K3MEPUTEIBHOTO MprOopa.

N3mepenue pacctosHUiA.

N3mepenue o0bEMa JKUIKOCTH U TBEPIOTO Tea.

Ornpeznenenue pa3MepoB MaJIbIX TEJ.

N3mepenue Temneparypsl Ipy MOMOIIH KUAKOCTHOTO TEPMOMETPA U IaTYMKA TEMIIEPATyphI.
[IpoBenenue uccienoBaHus MO MPOBEPKE TMIIOTE3bl: JAIBHOCTH MOJETA IMIapUKa, MYHIEHHOTO
TOPU30HTAIIBHO, TeM 00JIbllIe, 4YeM 0OJIbIlie BHICOTA ITYCKa.

Pasnean 2. IlepBonavanbHbIe CBeJIeHUSI O CTPOCHNH BelleCTBA.

Crpoenue BemiecTBa: aTOMbl M MOJIEKYNBI, MX pa3Mepbl. ONbIThL, J0Ka3bIBAIOIINE IAUCKPETHOE
CTPOEHHE BEIIECTBA.

JIBrkeHune yactul BemiecTBa. CBsI3b CKOPOCTH JBUKEHHUS YACTHI] C TeMIeparypoil. bpoyHoBckoe
nBuxkenue, nuddysus. BzanmoaelicTBre 4acTull BEIecTBa: MPUTSHKEHUE U OTTAIKHUBAHUE.

ArperaTHble COCTOSIHUS BEUIECTBA: CTPOEHHUE ra30B, KUAKOCTEH U TBEPABIX (KPUCTAIITUIECKHIX) TEIl.
B3auMocBs3p  MeXay ~ CBOMCTBAaMM  BELIECTB B  Pa3HbIX  arperaTHbiX COCTOSHUSIX U HUX
aTOMHO-MOJIEKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN BOJIBI.

Hemoncmpayuu.

1. HaGmroneHnue 6poOyHOBCKOTO JBIKEHUSI.
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2. HaGmronenue nuddys3un.

3. HaGmronenue siBneHUH, 00BICHAIOMNXCS MPUTSHKEHUEM WA OTTATKMBAHUEM YaCTHIl BEIIECTBA.

Jlabopamopusvie pabomot u onvimul.

1. Oruenka quamMerpa aToMa METOJIOM PSAOB (C HCIoIb30BaHueM (poTorpaduii).

2. OmbITHI IO HAOJIOJICHUIO TETIOBOTO PACIITUPEHUS Ta30B.

3. OmbIThI IO OOHAPYKEHUIO ACUCTBUS CUJ MOJICKYJISPHOTO MIPUTSIKCHUS.

Paznen 3. /IBuskeHue U B3aMMo/ieiicTBHE TeJl.

Mexanuveckoe nBHKeHHE. PaBHOMepHOe U HepaBHOMepHOe nBikeHHe. CkopocTh. CpenHss
CKOPOCTbh MPU HEPABHOMEPHOM JIBIDKCHHMH. Pacuér myTu U BpeMeHU JABUKEHUSI.

SBnenne uwHepuuu. 3aKOH WHEpUUHU. B3auMozeicTBHME TeNl Kak NMPUYMHA WU3MEHEHHUS CKOPOCTH
IBWOKEeHUsT Ten. Macca kak mepa wuHepTHocTH Tena. [lnotHocts BemiecTBa. CBA3h IUIOTHOCTH C
KOJIMYECTBOM MOJIEKYJ B €IMHHULIE 00BbEMA BEILIECTBA.

Cuna xak xapakTepucTrKa B3auMozecTsus tei. Cuina ynpyroctu u 3akoH ['yka. M3mepenue cuibl ¢
MOMOIIIBIO JUHAMOMETpA. SIBJIeHHE TATOTEHHUS U cuiia TspkecTu. Cuia TSDKECTH Ha Ipyrux IiaHetax. Bec
tena. HeBecomocth. CrioskeHHE CUJI, HANPaBICHHBIX MO OJHOM mpsiMoil. PaBHonelcTByromas cui. Cuia
TpeHus. TpeHue CKOIBKEHHS U TpeHre Mokos. TpeHne B MpupoJie U TEXHUKE.

Jemoncmpayuu.

Halnronenne MexaHM4eCKOTO JBMKEHUS Tea.
N3mepenune ckopocTy MPSMOJTMHEHHOTO IBHXKCHHUS.
Habmronenue siBjaeHUs HHEPIUH.
HaGnronenne n3smMeHeHus CKOPOCTH MPU B3aMMOICHCTBHUH TEJL.
CpaBHeHHE Mace MO0 B3aUMOJICUCTBUIO TE.
CrnoxxeHue CuI, HalpaBJIEHHBIX TT0 OJTHOM TIPSIMOM.
.]Taﬁopamopuble pabomot u onvimol.
1. OmpeneneHue CKOPOCTH pPaBHOMEPHOTO JBWXKEHHUs (IIapuka B IKUIAKOCTH, MOJIETH
ANEKTPUIECKOTO aBTOMOOWIISI U TaK Jlajee).
2. OmnpeneneHue cpeaHE CKOPOCTH CKOIBKEHHS OpyCKa WM IIapyKa 10 HAKIIOHHOW IIOCKOCTH.
Omnpenenenre MIOTHOCTH TBEPIOTO TeNA.
4. OnpITel, JIEMOHCTPUPYIOIIME 3aBUCHUMOCTb pacTsDKeHHs (medopmaruu) MpYyKHHBI OT
MPUIIOKEHHOW CHJIBI.
5. OmbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbI TPEHUS CKOJIbKEHUS OT Beca Tejla U Xapakrepa
COTPUKACAIOLIUXCS TOBEPXHOCTEH.

Pasnen 4. /laBjienne TBEPABIX TeJl, }KMAKOCTEH U ra3oB.

Hasnenue. CriocoObl yMEHbILIEHUS U YBEIMUEHUS AaBiieHus. JlaBieHue ra3a. 3aBUCUMOCTD JaBJICHUS
raza ot o0béma, Temneparypsl. [lepenaya naBiaeHuss TBEPABIMH TEIaMH, KHAKOCTSAMU M razaMu. 3aKOH
[Tackans. [TneBMaTuyeckue MalluHbl. 3aBUCUMOCTD JAABJICHUS KUIAKOCTU OT TITyOuHBL. ['mapocraruyeckuit
napanokc. Coobmaroniuecs: cocynsl. ['uapaBindeckue MexaHu3Mbl.

Atmocdepa 3emnu u atMochepHoe aaBineHue. [IpuymHBI CylecTBOBaHUS BO3AYIIHOW 00OIOUYKU
3eminu. OnbiT Toppuuennu. M3mepenue atmMochepHOro AaBieHusi. 3aBUCUMOCTb aTMOC(HEPHOTO IaBICHUS
OT BBICOTHI HaJl ypoBHEeM Mopsi. [Ipubops! 1715 u3MepeHus aTMocepHOro AaBICHHUS.

JleiicTBHE XKUAKOCTU M raza Ha MOTPYXKEHHOE B HUX Teno. BrlTankuBaromias (apXxumenoBa) cuia.
3akon Apxumena. [InaBanue ten. Bo3ayxormniaBaHue.

Hemoncmpauuu.
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1. 3aBHCHMOCTb JIaBJIEHHUS raza OT TEMIEPaTypBhI.

2. llepenaya naBieHUs KUIAKOCTHIO U Ta30M.

3. CooOlmaromuecs cocy/sl.

4. I'mapaBiIMYECKUU Mpecc.

5. TlposiBnenue aeicTBHs aTMOC(HEPHOTO JaBICHUSI.

6. 3aBUCHMOCTb BBITAJIKUBAIOLIEH CHJIBI OT O0bEMa MOTPYKEHHOW YacTH Tela M TUIIOTHOCTH
KHIKOCTH.

7. PaBEHCTBO BBITAJKHUBAIOUIEH CUJIBI BECY BHITECHEHHOM JKUIKOCTH.

8. VYcinoBue miaBaHus TeJ: IUIABAHUE WJIM TOTPYKEHUE Tel B 3aBUCHUMOCTH OT COOTHOLIEHUS

IUIOTHOCTEH Tella ¥ KUIAKOCTH.



Jlabopamopusvie pabomot u onvimel.

1. HccnemoBaHue 3aBUCUMOCTH Beca Telia B BOJIC OT 00bEMa NMOTPYKEHHOH B )KHJIKOCTh YaCTH TeJa.

2. OmpeneneHue BHITAIKUBAOLIEH CUIIBL, JEMCTBYIOLIEH HA TENO, IOTPYKEHHOE B KUIKOCTb.

3. IIpoBepka HE3aBUCMMOCTH BBITAJIKHBAIOIIEH CUJIbI, ACHCTBYIOLIEW HA TEJIO B KUJIKOCTH, OT

MAacChl Tea.
4. OnbIThl, AEMOHCTPUPYIOLIUE 3aBUCUMOCTb BBITAJIKMBAIOLIEH CHJIBI, JECHCTBYIOIIEH Ha TEIO B
KHUJIKOCTH, OT 00bEMa MOTPYKEHHOH B KHUIKOCTh YACTH TeJa U OT IUNIOTHOCTHU SKUKOCTH.

5. KoHcrpympoBaHue apeomerpa HIM  KOHCTPYMPOBAaHME JIOAKM M ONpelerneHue  e€

rpy3010AbEMHOCTH.

Pa3nea 5. PaGora u MomHoCTh. JHeEprus.

Mexannueckasi padoTa. MOITHOCTb.

[Ipocthie MexaHW3MBI: pbluar, OJIOK, HAKJIOHHAs IIOCKOCTh. [IpaBmio paBHOBecHsl pblyara.
[Ipumenenne mpaBuia paBHOBECHsl pbluyara K Onoky. «3onoroe mpaBmio» mexanuku. KIIJ| mpocteix
MexaHu3MoB. [IpocTbie MEXaHU3MBbI B ObITY M TEXHHKE.

Mexannueckass 3Heprus. KnHernueckass M moTeHIManbHas »Heprud. lIpeBpameHne ogHOro BUAA
MEXaHUYECKOM HEPTUU B Jpyroil. 3aKOH COXpaHEHUs PHEPIUH B MEXaHHKE.

Jemoncmpayuu.

1. IIpumepbl NPOCTHIX MEXaHNU3MOB.

Jlabopamopnwie pabomel u onvimel.

1. Ompenenenue pabOThl CHIIBI TPEHUS NPU PAaBHOMEPHOM JBHXKEHUHU Teja M0 TOPU30HTAIBHOM

ITOBEPXHOCTH.

2. HccnenoBaHue yCIIOBUI paBHOBECHUS pblyara.
N3mepenune KII/] HakKIIOHHOM MIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXPAHEHUS MEXAHUYECKOUN SHEPTHH.

w

8 KVIACC

Pa3nen 6. TenuioBblie siBJ1eHUS.

OCHOBHBIE TIOJIOKEHHSI MOJICKYJIIPHO--KUHETUYECKOW TEOpUU CTPOEHUs BemiecTBa. Macca u
pa3Mepsl aTOMOB u MOJIEKYIL. OnbIThI, MOATBEPIK TAIOLITHE OCHOBHBIE MOJIO’KEHUS
MOJIEKYJISIPHO-KUHETHUECKON TEOPHH.

Mopnenu TBEPIOTO, >KUAKOTO M Ta3000pa3HOro COCTOSIHMM BemlecTBa. Kpucramimueckue W
amopdueie Tena. OObSICHEHHE CBOMCTB Ta30B, JKUIKOCTEM M TBEPIABIX TEJN HA OCHOBE TMOJOXKEHUI
MOJIEKYJISIPHO--KUHETHUeCKO Teopuu. CMauynBaHUe W KanWUISpHbIE siBIeHUS. TemioBoe pacuiupeHue u
cKartue.

Temneparypa. CBsizb TemmepaTypbl CO CKOPOCTbIO TEIJIOBOIO MABMXKEHUSA dYacTull. BHyTpeHHss
sHeprusi. CrnocoObl M3MEHEHHs BHYTPEHHEH SHEepruu: TeIulonepenadya M coBeplieHHe padoThl. Buabl
TeIUIonepeiayn: TeIIONPOBOIHOCTb, KOHBEKIINS, H3TyYCHHUE.

KonuuectBo TerminoTel. YaenbHas TEIIOEMKOCTh BellecTBa. TemnooOMeH U TeIIOBOE paBHOBECHE.
VYpaBHenue TeruoBoro Oananca. [lnaBieHue U OTBepleBaHHME KPHUCTAUNIMYECKUX BEIIECTB. Y AelIbHas
teriota miuaBieHus. IlapooOpasoBanue u kouaeHcauus. Mcmapenuwe. Kumenue. YaenpHas Teriora
napooOpazoBaHusl. 3aBUCUMOCTh TEMIIEPATYpPhl KUTIEHUSI OT aTMOC(EPHOTO JaBICHHUS.

BrnaxHocTh Bo3yXa.

DHeprus TOIUIMBA. Y IebHAs TEMJI0Ta CrOPAHUSL.

[Mpunnuner pa6otel TemnoBbix asurareneit KIIJ[ temmoBoro neuratens. TemsoBble OBUTATENH U
3allIUTa OKPYKAIOIIEH Cpebl.

3aKOH COXpaHEHUs U MPEBPAIICHHS YJHEPTUU B TEIJIOBBIX MPOIIECCAX.

Hemoncmpayuu.

1. HaOmoneHne GpOyHOBCKOTO JBMKEHHUSL.

2. HaGmronenue nuddys3un.

3. HaOmronenue siBIeHUI cMauMBaHUS M KallWJIISIPHBIX SIBIICHUH.

4. HabnrofeHue TemIoBOro paciupeHus TeJl.

5. M3meHeHue AaBieHMs ra3a py U3MEHEHUH 00bEMa M HarpeBaHUM WIIN OXJIAXKICHHH.



6. IlpaBuia u3MepeHus: TeMIepaTypsbl.
7. Bwupael Tenonepenayu.
8. OxuyaxkJeHue Mpu COBEPIICHUN PaOOTHI.
9. HarpeBanwue npu coBepuICHHH PaOOTHI BHEITHUMH CHIIAMHU.
10. CpaBHeHUE TEIIOEMKOCTEN Pa3INYHBIX BEILIECTB.
11. HaGmroieHue KUTeHusl.
12. HabmroieHue OCTOSTHCTBA TEMITEPATYPhI PHU TUTABIICHUH.
13. Mopenu TenaoBbIX IBUTaTENEH.
Jlabopamopnuie pabomul u onvimel.
OnpIThI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJISIPHOTO TPUTSKEHHUS.
OnpIThI 10 BRIpAIIMBAHUIO KPUCTAJJIOB IOBAPEHHOM COJIM WJIK caxapa.
OmnbITH IO HAOTIOIEHHUIO TEIUIOBOTO PACUIMPEHHS Ta30B, )KUKOCTEH U TBEPBIX TEIL.
Ompenenenue qaBiaeHUs BO3AyXa B OAJUIOHE MITIPHUIIA.
OnbIThI, JEMOHCTPUPYIOILIUE 3aBUCUMOCTD JABJIEHUS BO3/lyXa OT €ro o0bEMa U HarpeBaHus WK
OXJIQKICHUSI.
[IpoBepka runoTe3sl IMHEWHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA KUJAKOCTU B TEPMOMETPUUYECKOM
TpyOKe OT TeMIIEpaTypHl.
7. HaOmronenue u3MeHEHHUs BHYTPEHHEW SHEpPruu Tena B pe3yibTaTe TeIvionepeaayd u padoThl
BHEIIIHUX CHUJL.
WccnenoBanue siBieHus TEII000MeHa IPU CMEIIMBAHUU XOJIO0JHOM U ropsideil BObI.
9. OmpezneneHue KOJUYECTBA TEIUIOTHI, IMOJIYYEHHOTO BOJOW NpPHU TEIJIOOOMEHE C HarpeThiM
METAJNTNYECKUM IHIIMHAPOM.

10. Onpenenenune yaeiabHON TEIUIOEMKOCTH BEILIECTBA.

11. MccnenoBanue mpouecca UCIapeHusl.

12. Onpenenenre OTHOCUTEIBHOM BIAXKHOCTH BO3/yXa.

13. Onpenenenue yaenbHON TEIUIOTHI IUIABJICHUS JIbJA.

Pa3znen 7. diekTpryeckne 1 MAarHUTHbIE SIBJICHUSI.

DnekTpuzaiusa Tea. J[Ba poaa snekTpuyueckux 3apsaaoB. BaumMoaencTBue 3apsyKeHHBIX Tell. 3aKOH
Kynona (3aBUCHMOCTb CHIJIBI B3aUMOJIEHCTBHUSL 3apsKEHHBIX TEJl OT BEJIMYMHBI 3apsA/IOB U PACCTOSHUS
MEXy TeJIaMu).

DnekTpuyeckoe rmnoje. Hanpsk€HHOCTh  dJeKTpudeckoro mnojd. [lpuHmmn  cynepno3unuu
ANIEKTPUYECKHX MMOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocutenn »snekTpuyeckux 3apsaoB. DJIEMEHTApHBIA ajeKkTpuueckuid 3apsa. CrpoeHue aroma.
[IpoBOAHMKY M AMDIEKTPUKH. 3aKOH COXPAHEHHUS AIEKTPUUECKOTO 3aps/ia.

DNEeKTpUYECKU TOK. YCJIOBHUSL CYHIECTBOBAHMS 3JEKTPUUYECKOrO0 TOKA. VICTOYHMKM MOCTOSTHHOTO
ToKa. JleHWCTBUS SIEKTPUYECKOr0 TOKa (TEIIOBOE, XMMUYECKOE, MArHUTHOE). DJIEKTPUYECKHIl TOK B
KUJKOCTSAX U raszax.

Onektpuueckas uenb. Cuna Toka. DieKTpuuyeckoe HampsbkeHue. CONpOoTUBIEHHE IPOBOJHUKA.
VY nenbHOE conpoTuBiieHUE BemecTBa. 3akoH Oma uid yyactka uenu. [locienoBarenbHoe U napamieabHOE
COEIMHEHUE MPOBOJHUKOB.

PaGora u MOIIHOCTH 3yeKTpuueckoro Toka. 3akoH JDxoyns—JleHna. DneKTpuyeckue Lenu Hu
MOTpeOUTENH dIEKTPUUECKO sHeprun B ObITy. KOopoTkoe 3aMbIkaHue.

[TocTrosiHHbIe MarHWUTHI. B3anMoaeicTBHE NMOCTOSHHBIX MarHUTOB. MarHutHoe moje. MarHuTHoe
nosie 3eMJIM M €ro 3HayeHue Uil Ku3HU Ha 3emuie. OnbIT Opcrena. MarHuTHOE MoJjie 2JIEKTPUYECKOTO
Toka. [I[puMeHeHne 31eKTPOMAarHuTOB B TE€XHHKE. J[efiCTBME MAarHUTHOIO MOJISI Ha MPOBOJHHUK C TOKOM.
DNeKTpoABUTaTENb MMOCTOSTHHOTO TOKa. Vcnosib30BaHue 31eKTpoABUTaTeNield B TEXHUYECKUX YCTPOMCTBAX
Y Ha TPaHCHOpTE.

Omnertel @apanes. SBneHue snekTpoMarHUTHOM wHAYKUMH. [IpaBuno Jlenua. DnekTporeHeparop.
CriocoObl  TOJIy4eHUS! DIIEKTPUYECKOW SHEPTruu. ODJEKTPOCTAHIIMM Ha BO30OHOBISEMBIX HCTOYHUKAX
SHEPIruH.

Jemoncmpayuu.

1. DnexTpuzauus Tel.

2. JIBa poaa >ME€KTPUUYECKUX 3aPSAI0B U B3aUMOJICUCTBHE 3aPSKEHHBIX TEl.

o UuhwnNeE
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YCTpOUCTBO U IEUCTBUE DIIEKTPOCKOIIA.
DnexTpocTaTUuecKas HHIYKIHS.

3aKOoH COXpaHEHUs ANEKTPUUECKUX 3apsI/IOB.
[IpOBOIHUKH U TUATEKTPUKH.

MoenupoBaHK€E CUIIOBBIX JUHHM 3JIEKTPUUECKOTO TOJISL.
VCcTOYHMKH ITOCTOSIHHOI'O TOKA.

JIeNCTBHS DIIEKTPUYECKOTO TOKA.

. DIIEKTPUUECKHUI TOK B )KUIAKOCTH.

. ["'a30BbIi1 pa3ps.

. I3MepeHue cuibl TOKa aMIepMETPOM.

. I3MepeHue aneKTpuYecKOro HapsHKEHUS BOJIBTMETPOM.

. Peocrar u marazus conpoTHBIICHHI.

. B3aumoelicTBue MOCTOSIHHBIX MarHUTOB.

. MoienupoBaHre HEBO3MOKHOCTH Pa3JIEJICHUs TIOJFOCOB MarHMTa.

. MoienupoBaHre MarHUTHBIX MOJIEN TOCTOSTHHBIX MAarHUTOB.

. OnbIT Dpcrena.

. MarauTtHoe nose Toka. DJIeKTpOMarHur.

. [lelicTBME€ MarHMTHOTO MOJISI HA MPOBOIHUK C TOKOM.

. DIIEKTPOIBUTATENH TIOCTOSIHHOTO TOKA.

. UccrnienoBanue siBIEHUS 3JIEKTPOMArHUTHON WHTYKIIHH.

. OnbrTer @apages.

. 3aBUCUMOCTb HallPaBJICHHUS] MHIYKIIMOHHOTO TOKA OT YCJIOBUM €r0 BOBHUKHOBEHHUSI.
25.

DJeKTpOTreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopnwie pabomel u onvimel.

ok wnNeE

10.
11.
12.
13.
14.
15.
16.
17.

18.
19.
20.
21.

OnbIThI 10 HAOTIOACHUIO JIEKTPU3AINH T UHIYKIUEH 1 TPU CONPUKOCHOBEHUH.
HccnenoBanue AeCTBUSA ANIEKTPUYECKOTO MOJIS HA TPOBOJIHUKH U TUAJIEKTPUKH.

COopxka u mpoBepKa pabOThI AMEKTPUIECKOH IETTH MOCTOSTHHOTO TOKA.

N3mepenue u peryampoBaHue CUIbI TOKA.

N3mepenue u peryaupoBaHue HapsHKEHUS.

HccnepoBanue 3aBUCUMOCTH CHJIBI TOKA, HAYLIErO 4YEPE3 PE3UCTOpP, OT COMPOTUBIICHUS
pe3ucTOpa U HANPSHKEHUS Ha PE3UCTOPE.

OnbIThL, AEMOHCTPUPYIOLIHAE 3aBUCUMOCTD 3JIEKTPUUECKOTO COMPOTUBIIECHUS MTPOBOJIHUKA OT €T0
JUIMHBI, IIJI0LIA 11 ONEPEYHOr0 CEYeHHs U MaTepuara.

[IpoBepka mnpaBuia CIOKEHUsS HANPSHKEHUM TIPU  TOCIEAOBATEIbHOM COEAMHEHUHU JIBYX
PE3UCTOPOB.

[IpoBepka npaBuia A CUJIbI TOKA MIPU NApAJIIEIIBHOM COEAMHEHUU PE3UCTOPOB.

Omnpenenenne pabOThI AIEKTPUIECKOTO TOKA, HIYIEro Yepe3 pe3ucTop.

Ornpenenenre MOUTHOCTH 3JEKTPUUYECKOTO TOKA, BBIAEISAEMON Ha PE3UCTOPE.

HccnegoBanue 3aBUCMMOCTH CHJIBI TOKA, UIYILIETO Yepe3 JIAMIIOUKY, OT HAPsKEHUS Ha HEll.
Onpenenenue KIIJ] narpeBarens.

HccnegoBanue MarHuTHOTO B3aMMOJIEHCTBHSI IOCTOSIHHBIX MAarHUTOB.

N3ydyeHre MarHUTHOTO TOJISt IOCTOSTHHBIX MAarHUTOB MPH UX O0bEIMHEHUU U PA3JICIICHUU.
HccnenoBanue AeCTBUA AIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

OneIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CUJIBI B3aUMOJAEHCTBHS KaTylIKA ¢ TOKOM M MarHura
OT CHJIBI TOKA M HAaIIPABJICHUS TOKA B KaTYILIKE.

N3ydeHne nelicTBYsI MarHUTHOTO T0JISI HA TIPOBOJIHUK C TOKOM.

KoHcTpynpoBanue 1 n3ydeHue padoThl HJIEKTPOABUTATENs.

N3mepenue KIIJI anexkTpoaBUraTeIbHOM yCTaHOBKH.

OneITHI 10 UCCIENOBAHUIO SBJICHUS DJIEKTPOMArHUTHON MHIYKLIHMH: UCCIEIOBAaHME U3MEHEHUHN
3HAUEHUS U HAIPABJIEHUS MHIYKIIMOHHOTO TOKA.
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Pa3nen 8. Mexannueckue siBJIeHHUS.

Mexannyeckoe JBukeHue. MarepuanbHas Touka. Cucrema otcuéta. OTHOCHTEIBHOCTH
MEXaHMYECKOIr0 JIBMKEHUsA. PaBHOMEpHOE MpsAMOJIMHENHOE ABWKEHHE. HepaBHOMEpHOE NPSIMOIMHENHOE
nBukeHue. CpeiHssi © MTHOBEHHAs CKOPOCTh TeJla IIPU HEPAaBHOMEPHOM JBH>KEHHUU.

VYckopenue. PaBHoyckopeHHOE npsiMouHeHOe aBmkeHne. CBoOoiHoe najgenue. OnbITel [anmies.

PaBHOMepHOE nBIKEHME TO OKpyKHOCTH. llepron m yvactora oOpamieHus. JluHeitHas u yriioBas
ckopocTH. LleHTpoCTpeMUTENIBHOE YCKOPEHNE.

IlepBbiii 3axkoH Hprorona. Bropoit 3akoH Herorona. Tperuit 3akon Hserorona. IlpuHnun
CYIIEPIIO3UIIUHU CHUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuiia TPEHUsI CKOJIbKEHUs, Crjla TPEHHS TIOKOs, IPyrue
BHJIBI TPCHHUSI.

Cuna TSKECTHM U 3aKOH BCEMHPHOTO TATOTEHUS. YCKOpPEHHE CBOOOJHOTO MajieHus. J[BukeHue
mwa"eT Bokpyr Cousnua. IlepBast kocMudeckasi ckopocTs. HeBecoMocTh U nieperpysku.

PaBHOBecue wmatepuanbHOW TOYKH. AOCONIOTHO TBEpJOE Teno. PaBHOBecue TBEPAOrO Tena C
3aKpEIUIEHHON OChIO BpameHuss. MoMeHT cuiibl. LIeHTp TshkecTn.

Nmnynsc Tena. IsMenenne nMmynbca. Mmmynse cuibl. 3aKOH COXpaHEHHsI UMITyJbca. PeakTuBHOE
JIBUKEHHE.

Mexannyeckasi pabota U MOIIHOCTh. PaboTa cui TsbKecTH, ynpyroctH, TpeHus. CBs3b SHEPruu U
paboTtel. [loTeHManpHas SHEPrUs Tela, MOJHATOrO Haj MOBEPXHOCTHIO 3eMiH. lloTeHInanbHas sHeprus
cxkatoil npyxuHbl. KnHernueckass sHeprus. TeopeMa O KHHETMYECKOW SHEPIMH. 3aKOH COXpaHEHUs
MEXaHU4YECKOMN IHEPTUN.

Hemoncmpayuu.

1. HabmoneHue MeXaHU4ECKOTO IBHKEHHS Tella OTHOCUTEIBHO Pa3HbIX TEJ OTCUETA.

2. CpaBHEHHE NyTE€N U TPACKTOPUU JBMKEHUS OJHOIO U TOTO )K€ TeJla OTHOCHUTEIBHO Pa3HBIX Tl

OTCYETA.

3. H3mepeHune CKOPOCTH M YCKOPEHUS MPSMOJIMHENHOTO IBUKECHHUSL.

4. HccnepoBaHue NPU3HAKOB PABHOYCKOPEHHOTO JIBHKECHMUS.

5. HaGmonenue ABM>KEHUS Tea MO0 OKPYKHOCTH.

6. HalGmionenue mMexaHMYECKHX SIBICHUN, MPOUCXOAAUX B cucreMe otcuéra «Temexka» mpu eé

PaBHOMEPHOM M YCKOPEHHOM JIBKEHUHU OTHOCUTENIBHO KaOMHeTa (PU3UKH.

7. 3aBUCHUMOCTb YCKOPEHHUS TeJla OT MAacChl TejIa U ICUCTBYIOIIEH Ha HETO CHJIBIL.

8. HalOmronenue paBeHCTBa CHJI IPU B3aUMOJCHCTBUU TE.

9. H3meHeHue Beca Tena Npyu yCKOPEHHOM JIBUKECHHUU.

10. Ilepenaua umnyabca Mpu B3aUMOAECUCTBUU TEIL.

11. IIpeoOpa3oBaHus SHEPTUU TPU B3aUMOICHCTBUU TE.

12. CoxpaHeHue UMITyJIbCa PU HEYPYTOM B3aUMOICHCTBUH.

13. CoxpaHeHue UMIYJbca MPU a0COJIIOTHO YIPYTOM B3aHUMOJICHCTBHH.

14. HabmoieHue peakTUBHOTO ABM)KCHUS.

15. CoxpaHeHue MeXaHU4eCKOW SHEPTUU MpU CBOOOIHOM Ma/ICHUU.

16. CoxpaHeHue MEXaHUYECKOW YHEPTUU NIPHU JIBWKEHUH TeJla M0/ IEHCTBUEM IPYKUHBI.

Jlabopamopuwvie pabomot u onvimol.

1. KoHcTpynpoBaHue TpakTa Jyisl pa3roHa U JaJIbHEHMIIEro paBHOMEPHOIO JBUKEHHUS IIApUKa WU

TEJIEKKH.

2. Omnpenenenue cpefHell CKOPOCTH CKOJIbXKEHMs OpycKa WM JIBIDKEHHUS IIapHKa MO HAKIOHHON

MIJIOCKOCTH.

Omnpenenenne ycKOpeHHs Tejla IIPU PAaBHOYCKOPEHHOM JIBUKEHHUH 110 HAKIIOHHOW IIJIOCKOCTH.

4. WccnenoBaHue 3aBUCUMOCTH IYTH OT BPEMEHHM NPU PABHOYCKOPEHHOM JBIDKEHHHM 0e3
Ha4aJIbHOUW CKOPOCTH.
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5. IlpoBepka rHmoTe3bl: €CIU MPH PAaBHOYCKOPEHHOM JBI)KEHHU 0€3 HadalbHOM CKOPOCTH MYyTH
OTHOCSTCS KaK psii HEYETHBIX YHMCEJl, TO COOTBETCTBYIOLIUE IIPOMEXYTKH BPEMEHH OJMHAKOBBI.
HccnenoBanue 3aBUCUMOCTH CUIIBI TPEHUS CKOJIBKEHHS OT CHJIbI HOPMAJIbHOTO JTaBJICHMSL.
Onpenenenne KodhUITUEHTA TPEHUS CKOJILKCHHUSL.
Onpenenenne KECTKOCTU IPYKUHBI.
Omnpenenenue pabOThl CHIBI TPEHUS MPH PAaBHOMEPHOM JBHKEHHMU TeJla MO TOPU30OHTAIBHOM
IIOBEPXHOCTH.

10. Onpenenenue pabOTHl CHIIBI YIPYTOCTH P MOABEME Ipy3a C MCIIOJIb30BAHHUEM HETIOABIKHOTO

Y TIOJABMYKHOTO OJIOKOB.

11. 3yyeHune 3aK0OHA COXPAHEHUS SHEPTUU.

Pa3nen 9. Mexannueckue Koj1e0aHHUA M BOJIHBI.

Konebarenpaoe nmxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUI: MEPHOJ, YacTOTa, aMILIUTY/IA.
Maremaruueckuil ¥ IpyKUHHBIN MasTHUKY. [IpeBpanienre snepruu npu kosuie0aTeIbHOM JIBUKEHUU.

3aryxatomue kosnebanus. BeiHyxaeHHbIe KoyeOanus. Pezonanc. Mexanndeckue BosiHbI. CBOMCTBa
MeXaHW4YecKux BoJH. [IpogonbHbIe U onepeuHble BOJIHbI. J[JIMHA BOJHBI U CKOPOCTh €€ pacpOCTpaHEHUS.
MexaHndeckue BOJIHBI B TBEPIOM TeNE, CEHCMUYECKHUE BOJIHBI.

3Byk. ['poMKOCTh 3ByKa M BeIcOTa ToHa. OTpakeHue 3Byka. IHQpa3ByKk U yIbTpa3ByK.

Jemoncmpayuu.
Habmronenue xonebanuii Te noj 1eHCTBUEM CHJIIBI TSKECTH U CHIIBI YIPYTOCTH.
Habmonenue xoneGanuii rpy3a Ha HUTH U Ha MPY>KUHE.
Habmoienue BBIHYKIEHHBIX KOJIEOaHUM U pe30HaHca.
Pacnipoctpanenuie mpoJoabHBIX U MONEPEYHBIX BOJIH (Ha MOJIENH).
Habmoienue 3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKyCTUYECKHI1 pe30HaHC.
.]Taﬁopamopuble pabomot u onvimol.
Omnpenenenre 4acToThl U Meproia KojaeOaHuit MaTeMaTHYeCKoro MasTHHKA.
Omnpenenenre 4acToThl U Mepro/ia KoiaeOaHui Npy>KUHHOTO MasSTHHKA.
HccnenoBanue 3aBUCUMOCTH NIepUoAa KojaeOaHU MOIBEIIEHHOTO K HUTH Ipy3a OT JIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH NepHoa KojeOaHu MPY>KMHHOTO MasiTHUKA OT Macchl Ipys3a.
[IpoBepka He3aBUCUMOCTH Iepuo/ia KoJieOaHHii rpy3a, MOABEIMIEHHOTO K HUTH, OT MacChl rpy3a.
OnbIThI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTh IEpHOJa KoJeOaHUl MNPYyKUHHOTO MAasTHHKA OT
MAacCChl Ipy3a U KECTKOCTU MPYKUHBI.

7. VI3mepeHue yckopeHUsi CBOOOHOTO MaICHUS.

Pa3znesn 10. JjieKTPOMArHUTHOE 1OJI€ U 3JIEKTPOMATHUTHbIE BOJIHbI.

DIEeKTPOMAarHUTHOE I0Jie. DIEKTPOMArHuTHbIE BOJIHBI. CBOMCTBA 3J€KTPOMAarHuTHhIX BOJH. [llkana
3JIEKTPOMAarHUTHBIX BOJIH. VCIIOIb30BaHNE 3EKTPOMArHUTHBIX BOJIH JJI COTOBOM CBSI3H.

OnexkTpoMarHuTHas npupoja csera. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.

Hemoncmpauuu.

1. CBolicTBa 3JE€KTPOMArHUTHBIX BOJIH.

2. BoJiHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie pabomul u onvimel.

1. H3ydeHue CBONCTB 3JIEKTPOMArHUTHBIX BOJH C MMOMOIILI0 MOOMIBHOTO TenedoHa.

Pa3gen 11. CBeroBbIe SIBJICHUA.

JIygeBas mozens cBera. Mcrounuku cseta. IIpsiMonmHelHOE pacnpocTpaHEHHE CBETa. 3aTMEHUs
Connua un JIynsl. Otpaxenue cera. [lnockoe 3epkano. 3akoH OTpaKEHUS CBETa.

IIpenomnenne cBeta. 3akoH TIpenomieHHs cBeTa. [loHOe BHYTpEHHEE OTpakKEHHE CBETA.
Hcnosp30BaHNe NOJHOTO BHYTPEHHETO OTPAXKEHUsI B ONTHYECKUX CBETOBOAX.

JIunza. Xon nyyeit B nmuH3e. Onruyeckas cucreMa Qoroarnmnapara, MUKPOCKONa U Teneckomna. [nas3
KaK ONTUYECKas CUCTEMA. bIM30pyKOCTh U AabHO30PKOCT.

Paznoxenune Oenoro cera B cmekTp. OmbiTel HpioToHa. CrojkeHHE CHEKTPaJbHBIX LBETOB.
Hucnepcus certa.

Jemoncmpayuu.

1. IlpsamosmHEHOE pacpoCTpaHEHHUE CBETA.

LN
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OTtpaxkeHue cBera.

[Tomy4yenne n300paXkeHH B TUIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKaJiax.

IIpenomiienue ceera.

OnTuyeckuii CBETOBO/I.

Xonx imyueit B cobuparoreit TuH3e.

XOoJ 1y4el B pacCEeUBAIOILEH JINH3E.

[Tomy4yenne n300paXKeHMIA C TIOMOIIBIO JIH3.

[Tpunnun neiictBus oroanmapara, MUKPOCKOTIA U TEJIECKOTIA.

10 Mopens riasa.

11. Paznoxxenue 6e10ro cBeTa B CIEKT.

12. Tlonydenue GeIOTO CBETA IPH CIIOKEHUH CBETA Pa3HBIX I[BETOB.

Jlabopamopnuie pabomul u onvimel.

1. HccnenoBaHue 3aBUCUMOCTH YyIJla OTPaKEHUSI CBETOBOTO JIyya OT yrija MaJeHusl.

2. N3ydeHue xapaKTepUCTHK N300paKeHUs NMPEAMETa B IUIOCKOM 3€pKaJle.

3. HccnenoBanue 3aBUCUMOCTH YIjla IPEJIOMIIEHUS! CBETOBOIO Jiyda OT yIJia MaJeHHs] Ha TPaHUIle
«BO3LYX—CTEKIIO».

4. TlomyuyeHue u300pakeHUN C IOMOIIIbIO COOMPAIOIIEH JTNH3BI.

5. Omnpenenennie POKYCHOTO pacCTOSHUS U ONITUYECKOW CHIIBI COOMPArOIEeH JINH3HI.

6
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©ONOU A WN

OnbIThI 0 Pa3I0KEHUIO OEI0T0 CBETa B CHEKTP.

OnBITHI IO BOCTIPUATHIO I[BETA MPEAMETOB IIPHU UX HAOIOIEHUU Yepe3 [IBETOBbIE (DUIIBTPHI.
Paznea 12. KBaHnToBbI€e sIBJICHUS.
Oneitel  Pesepdopna u mnanerapHas mozens aroma. Mogens aroma bopa. Mcenyckanwe u

roryionieHue ceera atoMoM. KBaHTel. JInHeluaTelie ClIEKTPHI.

PamnoaktuBHOCTh. Ajb(a-, Oera- m ramma-uziydeHus. CtpoeHue aTomHOro sjapa. HykmonHas

MO/JIeNIb aTOMHOTO sipa. M3oTomnel. PagnoakTuBHbie npeBpaiienus. [lepuoa nomypacnaga aTOMHBIX SAEp.

snep.

SnepHble peakuuu. 3aKOHbI COXPaHEHHsI 3apsI0OBOTO M MAacCOBOTO YMCEN. DHEPrus CBSA3U aTOMHBIX
CBs3b Maccwl v dHeprun. Peakunu cuntesa u aenenusd saep. Mcrounnku sueprun CoJiHIa U 3BE3 .
Snepnas sHepreTuka. JledcTBUS paAMOaKTUBHBIX U3JTYYEHUN HA )KUBBIE OPTraHU3MBI.
Hemoncmpayuu.

CrieKTphl U3JTy4eHUs U TIOTJIOICHHUSI.

CrieKTphl pa3IM4HbIX Ia30B.

Criektp BOogOpOAA.

Hab6nronenue tpexoB B kamepe Buibcona.

PaGota cuérunka HOHU3UPYIOIINX U3TYUCHHI.

Peructpanus nznydeHus npupoIHbIX MUHEPAJIOB U ITPOIYKTOB.

./Iaﬁopamopnbte pabdomot u onvimol.

1. HabmroneHue CIUIOMIHBIX U JIMHEHYAThIX CHEKTPOB U3JTy4EHUSI.

2. HccnenoBanue TPEeKOB: U3MEPEHHE SHEPTUU YACTHUIIBI [0 TOPMO3HOMY IyTH (TI0 poTOrpadusim).
3. UsmepeHue paauoakTUBHOTO (oOHA.

IHoBTOpHUTEILHO-0000 1AM A MOLYJIb.

[ToBTOpUTENBHO--0000MIAIOUI  MOAYNIb MpeIHa3HAYeH Uil CHCTeMaTu3aluu U 0000IeHus

ok wnNeE

IIPEIMETHOTO COJEPKAHUS U OIBITA JESITEIbHOCTH, IPUOOPETEHHOTO MPU U3YYEHHH BCEro Kypca (U3HKH,
a TaKXkKe A HNOJArOTOBKM K OCHOBHOMY TOCYA@pCTBEHHOMY 3K3aMeHy IO (u3uke a1 oOydarommxcs,
BBIOpABILIUX ATOT YUEOHBII MpeMeT.

HpI/I HU3YYCHHUU MOAHHOI'O0 MOAYJIIA PCATU3YHOTCA W CHUCTCMATU3UPYIOTCA BHJBI JACATCIBHOCTU, Ha

OCHOBC KOTOPBIX obOecrieunBaeTCs JAOCTWIKCHUC TIPCAMCETHBIX U MCETAIIPCAMCTHBIX IIJIAHUPYCMBIX
PE3YyJIbTATOB 06y‘IeHI/I$I, Q)opMpreTc;I C€CTCCTBCHHOHAYYHAasA I'PpaMOTHOCTb: OCBOCHHUC HAYYHBIX MCETOJOB
HUCCIIEAOBAHUS SBJICHUN npupoabl U TEXHUKHU, OBJIAJACHUC YMCHHIMU OOBSACHSITH (I)I/ISI/I‘IGCKI/IG SABJICHUA,
MMPUMCHSS TTOJTYYCHHBIC 3HAaHHUA, PCIIATh 3a/la4U, B TOM YHCJIC KAYCCTBCHHBIC U SKCIICPHUMCHTAJILHBIC.

HpI/IHL[I/IHI/IaJIBHO JIeSITeIbHOCTHBIN XapaKTep AJaHHOI'0 pasjciia pealnu3yeTCd 3a CUéT TOro, 4tTo

O6y112lIOH_II/ICC${ BBINIOJIHAROT 3alaHUs, B KOTOPBIX UM MPCAJIaracTCs:

Ha OCHOBC IIOJIYYCHHBIX 3HaHUH pacnio3HaBaTb W HAYYHO OOBSACHATH (I)I/ISI/ILICCKI/IC SABJICHHA B

OKpYXalollel MpUpoie U NOBCEIHEBHOM KU3HU;



HCII0JIb30BATh HAYYHBIC MCTOIAbI MUCCICIOBAHUA (1)I/I3I/I‘-IGCKI/IX HBHGHHﬁ, B TOM YUCJIC IJId MPOBCPKU

THUIIOTE3 U NOJIYYCHUA TCOPCTUICCKHUX BBIBOAOB;
O0OBSCHATH HAayY4YHBIC OCHOBBLIL HanOoJjiee Ba)KHBIX Z[OCTI/I)KCHI/Iﬁ COBPCMCHHBIX TGXHOHOFI/II;’I, HaIrpumcep,
MPAKTUYCCKOI'0 HCIIOJIb30BAHHA PA3JIMYHBIX HCTOYHHUKOB SHCPIrUM Ha OCHOBC 3aKOHa NPCBpaAalICHUA U
COXpPaHCHUA BCCX U3BCCTHBIX BUIOB SHCPIUH.

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IMTPOT'PAMMBI 110 ®U3UKE HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

N3ydenne ¢usnkn Ha ypoOBHE OCHOBHOTO 0OIIero o0pa3oBaHMs HANpaBiICHO HAa JOCTIDKCHHE

JIMYHOCTHBIX, METAIPCAMETHBIX U ITPEAMCTHBIX o6pa3OBaTeanmx PE3YJILTATOB.

B pesynbprate m3yueHus (U3MKM Ha YpOBHE OCHOBHOIrO o0Imiero oOpa3oBaHHs y oOyuwarouierocs

OyayT cOpMHUPOBAHKI CJIEIYIONINE JIMYHOCTHBIE PE3YJIHTATHI B UACTH:

1) naTpHOTHYECKOr0 BOCTIMTAHUS:

— IpOsIBJIEHUE UHTEpECca K UICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKON (PU3HUECKO HAYKH;

— [IEHHOCTHOE OTHOILIEHHUE K IOCTHKEHUSM POCCUICKUX YUEHBIX--(U3UKOB;

2) rpa:kIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

— T'OTOBHOCTh K aKTUBHOMY Y4YacTHUIO B OOCYXKIEHUH OOIECTBEHHO 3HAYUMBIX U 3TUYECKUX IpoOiieMm,
CBSI3aHHBIX C MTPAKTUUYECKUM IMPUMEHEHUEM NOCTHKEHUH PU3MKu;

— OCO3HAaHHE BaAXHOCTU MOPAIbHO--3TUYECKUX MTPUHIIUIIOB B JESITEIbHOCTH YUEHOTO;

3) acTeTMYECKOr0 BOCIIUTAHMSI:

— BOCTIPUATUE ICTETHUECKUX KauecTB (PU3NYECKON HAyKH: €€ TapMOHHYHOTO MOCTPOCHHUSI, CTPOTOCTH,
TOYHOCTH, JAKOHUYHOCTH;

4) e HHOCTH HAYYHOI'0 IMO3HAHUSA:

— OCO3HaHHE LIEHHOCTH (M3MYECKON HayKH KaK MOLIHOIO MHCTPYMEHTAa IMO3HAHMSI MUPA, OCHOBBI
Pa3BUTHS TEXHOJIOTUIA, BAXKHEHIIIEH COCTABIISIIOIIEH KYJIbTYPHI;

— pa3BUTHE HAYYHOH JTI0003HATEIHHOCTH, HHTEPECa K UCCIIE0BATENIbCKOM 1EeATEIbHOCTH;

5) popMupoBaHus KYJbTYPbI 310POBbSI M SMOIMOHAJIBLHOIO 0JIATONOJYyYHs:

— OCO3HaHUE IIEHHOCTH Oe30macHoro o0pa3za >KU3HHM B COBPEMEHHOM TEXHOJIOTUYECKOM MHUDPE,
BXHOCTH MpaBUJ O€30MacHOro TMOBEIEHUS Ha TPaHCIOPTE, Ha J0porax, C JJIEKTPUYECKHUM H
TEIJIOBBIM 00OPY/IOBAHUEM B JIOMAIIIHUX YCIIOBHUSX;

— chopMUpPOBAHHOCTH HaBbIKA pedIeKCUH, MPU3HAHUE CBOETO IIPaBa Ha OUIMOKY M TaKOTo K€ MpaBa y
JPYroro 4ejoBeKa;

6) TPy10BOr0 BOCIIUTAHUA:

— AaKTUBHOE YyYacTHE€ B pELICHUH MPaKTHYEeCKUX 3a7ad (B paMKaXx CeMbH, 0O0pa30BaTEeIbHOM
OpraHu3aliy, ropoja, Kpasi) TEXHOJIOTHMYECKON M COIMAIbHOM HAaIMpaBJICEHHOCTH, TPEOYIOUINX B TOM
yuciie U GU3NYECKUX 3HAHUI;

— UHTEpEC K MPAKTHYECKOMY U3YUYEHHIO MPO(deccHil, CBI3aHHBIX C (PU3UKOIL;

7) 3K0J10IrM4eCKOro BOCIIMTAHUSA:

— OpHUEHTalUs Ha NMpUMEHEeHHe (PU3NYEeCKMX 3HAHWM Ul pelleHHs 3ajad B 00JacTH OKpyXkaromiei
Cpelbl, IUTAHUPOBAHMSI IOCTYIIKOB M OLIEHKHM MX BO3MOYKHBIX ITOCIIEIACTBUM JUIsl OKpYXKAIOIIEH Cpenbl;

— 0CO3HaHME TTI00aTBHOIO XapaKTepa SKOJIOTHYECKUX MPOOIeM U IyTel UX peleHus;

8) ajanTanmu K M3MEHAIOMMMCSH YCJIOBHAM CONMAJIBHON U IPUPOIHOH Cpebl:

— NOTpPeOHOCTh BO B3aUMOJCHCTBUM TNPHU BHINOJHEHUH MCCIEIOBAHUN M MPOEKTOB (hU3NYECKOI
HaIPaBJI€HHOCTH, OTKPBITOCTh OMBITY U 3HAHUSM JPYTHUX;

— NOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTHU Y€PE3 MPAKTUUECKYIO IEATEIbHOCTD;

— ToTpeOHOCTh B (POPMUPOBAHMM HOBBIX 3HAHUM, B TOM uucie (OPMYIHPOBATH HJEH, MOHSITHS,
TUIOTE3bI O PU3NYECKUX 0OBEKTaX U SIBJICHUIX;

— 0co3HaHME Ae(PUIIUTOB COOCTBEHHBIX 3HAHUN M KOMIETEHTHOCTEH B 001aCTH (PU3MKH;



® — [UIAHMPOBAHME CBOETO PA3BUTHS B MIPHOOPETEHUH HOBBIX (PU3MUYECKHUX 3HAHMIA;

L - CTpeMJIeHI/Ie aHaJII/I3I/Ip0BaTB 1 BBISIBJISITH B3aMMOCBS3HU HpHpOI[bI, O6H.I€CTBa 1 3KOHOMHKH, B TOM
YHCIIe C UCIOIh30BaHUEM (PH3UIECCKIX 3HAHUH;

® — OIICHKAa CBOMX JCHCTBUH C y4ETOM BIHSHHSA HAa OKPYKAIOIIYIO CPEdy, BO3MOXKHBIX TJIOOATBHBIX
MOCJICICTBHIA.

METAINIPEAMETHBIE PE3YJIBTATHI

B pesynprate OcBOCHHs Mporpammbl 1Mo (U3WKE HAa YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs y
oOyyaromerocsi OyayT copMupoBaHBl MeTanpeAMeTHbIE Pe3yJbTAaThl, BKIIOYAIONINE MO3HABATEILHBIC
YHHUBEpCaJbHble yueOHblE JEHCTBHSA, KOMMYHMKAaTHBHBIE yHUBEpCAJIbHblE YyueOHble JIeHCTBUS,
peryisaTUBHbIE YHUBEPCAJIbHBIE YUeOHbIE ICHCTBUS.

Ilo3HaBaTeabHbIE YHUBEPCAJBHBLIC y‘-leﬁHl)Ie JelcTBUSA

ba3oBble Jornveckue aelcTBUS:

BBISIBJISITh M XapaKTE€PU30BaTh CYIIECTBEHHbIE MPU3HAKH 0OBEKTOB (SBICHUI);

YCTaHABIWBATh CYIICCTBEHHBIM TNPHU3HAK KJIAaCCH(PUKAIMK, OCHOBaHUA JUIsl OOOOIIEHUS U
CpaBHEHMUS,

BBISIBIISITh 3aKOHOMEPHOCTH M TMPOTHBOPEUHsS B paccMaTpUBaeMbIX (akTaX, JAaHHBIX U
HaOIOACHUAX, OTHOCSIITUXCS K (PU3UYECKUM SIBIICHUSM;

BBIABJIATE IIPUYUHHO--CIICACTBCHHBIC CBA3U IMPU U3YUYCHHUU (1)H31/I‘-I€CKI/IX SIBJICHUN U mponeccos,
ACJIaTb BBIBOABI C UCITIOJIB30BAHUEM JACAYKTUBHBIX U MHAYKTHBHBIX YMO3aKHIO‘IeHHI>'I, BBIIBUT'ATH
THUIIOTE3bI O B3aNMOCBA3AX Q)HSI/ILIeCKI/IX BCIINYUH,

CaMOCTOSITEIPHO BBIOMpaATh CMOCOO pemieHus ydeOHoM (u3nueckor 3amaum  (CpaBHEHHE
HECKOJIbKUX BApUAHTOB PEIICHHUs, BHIOOpP HamOoiee MOAXOMISIIETO C YYETOM CaMOCTOSITEIHHO
BBIJICTICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarebCcKHe NelCTBUA

MCI0JIb30BaTh BOMPOCHI KaK MCCIIEI0BATENbCKII MHCTPYMEHT MO3HAHMUS,

MPOBOJUTh IO CAMOCTOSATEIBHO COCTaBJICHHOMY IUIaHY OIBIT, HECIOXKHBIM (u3nYecKuit
AKCIEPUMEHT, HEOOIbIIIOE HCcCiel0BaHne (PU3UYECKOTO SIBICHHUS;

OIICHHBATh HAa NPUMEHUMOCTb U JOCTOBEPHOCTh HWH(MOpMALMIO, TOIYYEHHYI0 B XOJe
HCCIIEIOBAHUS WM SKCIIEPUMEHTA;

CaMOCTOSITENIbHO  (pOpMyNHpoBaTh OOOOIIEHHMS M BBIBOJABI IO pe3ylbTaTaM MPOBEIEHHOTO
HaOJI0/ICHUS, OTIBITA, UCCIICIOBAHMUS,

MIPOTrHO3UPOBATH BO3MOXKHOE JIaNIbHEMHIIIee pa3BUTHE (PU3MUECKUX MPOIECCOB, a TAKXKE BBIJIBUTATh
MIPEIOJIOKEHUS 00 X PA3BUTUU B HOBBIX YCIIOBUSAX U KOHTEKCTaX.

Pabora ¢ undopmanmeii:

MPUMEHSTh Pa3InYHbIE METOJIbI, HHCTPYMEHTBI U 3aIPOCHI MPHU MOUCKEe U 0TOOpe MHbOpMaIuu
WM TAaHHBIX C YUETOM MPEUIOKEHHOHN yueOHOU (u3nvecKko 3a1auu;

aHAJIM3UPOBATh, CHCTEMATU3HPOBATh M MHTEPIPETUPOBATh MHPOPMAIMIO PA3TMYHBIX BUIOB U
(dbopM mpecTaBICHHUS;

CaMOCTOSITEJIbHO ~ BBIOMpaTh  ONTUMaNbHYIO (GopMy TpeAcTaBieHus UHPOpMALUU U
WUTIOCTPUPOBATh peIIaeMble 33a[aul HECIOKHBIMU CXE€MaMH, JuarpaMMaMu, UHOH rpapukoi u
UX KOMOMHAIIUSAMH.

KomMMyHuKaTHBHBIE YHUBepcaJbHbIe YUeOHbIe JelicTBHA:

B X0/ 00CyXJeHus Yy4eOHOro Marepuana, pe3ylbTaToB J1a0OpaTOPHBIX pabOT M IPOEKTOB
3aJjaBaTh BOIIPOCHI MO CYIIECTBY OOCYXJIAaeMOW TeMbl M BBICKA3blBaTh HJICH, HalleJIEHHbIE Ha
peleHue 3a1auu 1 noaep kanue 0JarokenareabHOCTH OOIEeHUS;

COIIOCTABJIATh CBOM CYKICHHS C CYXACHUSAMH JAPYIMX YYacTHHUKOB JMajiora, oOHapy>KUBaTh
pa3auyue U CXOJACTBO MO3UIINIA;

BBIpaXKaTh CBOIO TOUKY 3pEHMS B YCTHBIX U MUCHbMEHHBIX TEKCTaX;



NyOJMYHO TIPEJCTABIATh PE3YNIbTaThl BBINOJHEHHOTO (DU3UYECKOro OTbITa (IKCHEPHUMEHTA,
UCCIIEIOBAHUS, TTPOCKTA);

MOHUMAaTh M HKCIIOJb30BaTh IPEUMYIIECTBA KOMAHJHOW W HWHAWBUIYAJbHOW pabOTHI MpHU
peleHN KOHKPETHOU (hPU3NYECKOI TPOoOIeMBl;

NPUHUMATh LEJIM COBMECTHOM NESTENbHOCTH, OPraHU30BBIBATh ACHCTBHS 1O €€ JOCTHKCHHIO:
pacmpenensats poiyid, oOCYXAaTh MPOIECCHl M PE3ylbTaThl COBMECTHOW paboThl, 0000ImaTh
MHEHHS HECKOJILKHUX JIIOJICH;

BBITIOJIHATH CBOIO YacTh pabOTHI, JOCTHTasi KAYECTBEHHOTO pe3yibTaTa M0 CBOEMY HAIlpaBJICHUIO
1 KOOPJUHHUPYS CBOM JCHCTBHUS C IPYTUMH WICHAMH KOMAH/IbI;

OIICHMBATh Ka4yeCTBO CBOETO BKJIaJa B OOLIMI TPOJYKT MO KPUTEPHSIM, CAMOCTOSITEIHHO
cOpMyITHMPOBAHHBIM Y4aCTHHKAMHU B3aHMO/ICHCTBUSL.

PerJIHTI/IBHbIe YHUBEPCAJBHBLIC y‘-leﬁl—ll)le JelCcTBUSA

Camoopranu3anusi:

BBISIBIISITh MPOOJEMBl B JKM3HEHHBIX M YUEOHBIX CHUTyalUsiX, TPeOyOIUX il peUIeHUs
(bu3znyecKux 3HaHUI;

OpUEHTHPOBATHCSA B PA3NIUYHBIX MOJXOJAaX MPUHATUS pelleHUuil (MHAUBUAYyaJbHOE, MPUHSATHE
pelIeHus B IpyIIe, IPUHITHE PELIEHUI Tpynnoil);

CaMOCTOSITENIBHO COCTABJISITh AITOPUTM pelieHus (U3NUecKOl 3a/1aull WM IJIaHa WCCIIeI0OBaHUS
C Y4€TOM HMEIOIIMUXCS PEecypcoB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHpPOBATh
MpeAJIaraéMble BapUaHThl PEIICHU;

JienaTh BbIOOP U OpaTh OTBETCTBEHHOCTH 3a pPEIlICHHE.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTE/VIEKT:

JIaBaTh aJICKBaTHYIO OI[CHKY CHTYAIlMH | MpeIaraTh IiiaH e€ n3MEeHEHMS,

OOBSICHATh PUYHHBI TOCTH)KCHUS (HEIOCTIDKEHUS) PE3yIbTaTOB JCATEIILHOCTH, 1aBaTh OICHKY
MPUOOPETEHHOMY OTIBITY;

BHOCHTh KOPPEKTHBBI B JESTEIBHOCTh (B TOM 4YHCIE B XOJ BBINOJHECHUS (DU3NIECKOTO
WCCIIC/IOBAaHUSI WJIM TIPOCKTa) Ha OCHOBE HOBBIX OOCTOSITEIBCTB, M3MEHUBIIWXCS CHTYaIlWH,
YCTAHOBJICHHBIX OIINOOK, BOSHUKIINX TPYTHOCTEIH;

OIICHUBATh COOTBETCTBUE PE3yJbTaTa IE]I M YCIOBHSIM;

CTaBHTh ce0si HA MECTO JPYroro 4elioBeKa B XOJE CIOpa WM JUCKYCCHH Ha HAYYHYIO TEMY,
MMOHUMATh MOTHBBI, HAMEPEHHUSI U JIOTUKY JPYroTo;

MPHU3HABATH CBOE MPABO HA OIIMOKY MPH pelIeHUH (PU3MUECKUX 3a7ad WM B YTBEPKICHUAX HA
HAyYHBIC TEMBI U TAKOE K€ TPABO JPYIroro.

INPEIMETHBIE PE3YJIBTATbBI

K kxoHuy oOydyeHus B 7 KJacce NpeiMeTHbIE pe3yibTaThl Ha 0A30BOM YPOBHE JOJDKHBI OTpa)aTh
Cc(OPMHUPOBAHHOCTh y OOyUaIOIUXCS YMEHUI:

UCIOJb30BaTh MOHATUSA: (U3NYECKHE U XUMHUYECKUE SIBJICHHUS, HAOIIOJEHUE, SKCIIEPUMEHT,
MOJieNb, TUNOTE3a, €IUHHIbI (PU3NYECKUX BEIMYMH, aTOM, MOJIEKYyJa, arperaTHble COCTOSHUS
BellectBa (TBEpHOE, KHUJIKOE, Tra3000pa3HOE), MEXaHHYeCKOe JBI)KEHHE (paBHOMEpPHOE,
HEpaBHOMEpHOE, TNPSMOJIMHEWHOE), TpPAaeKTOpHs, paBHOJEHCTBYyIOmAs cuia, JedopMarus
(ynpyras, niacTu4eckas), HeBECOMOCTb, COOOIIAOLINECS COCY/Ibl;

paznuyath sBiIeHUs (Au¢¢y3us, TEmIoBOe JBUKEHHE YacTHUIl BeIIeCTBA, pPaBHOMEpPHOE
JBUKECHNE, HEPABHOMEPHOE JABMKEHUE, MHEPLIUS, B3aUMOJICHCTBUE TEJl, PABHOBECUE TBEPBIX TEI
C 3aKpEIUIEHHON OCBI0 BpallleHHs, Nepejada AaBJICHUS TBEPABIMHM TeJIaMH, XUAKOCTAMU U
razamu, armMoc(epHoe AaBlCHHE, IUIaBaHUE TEJ, MPEBPAIICHUsS MEXaHHYeCKOH »HEepruu) 1o
ONMCAHMIO HX XapaKTEPHBIX CBONCTB M Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIIMX JaHHOE
¢bu3nveckoe siBICHHE;



pacro3HaBaTh NMPOSBICHNUE U3YYCHHBIX (PU3NYECKUX SIBJICHUHI B OKPY)KAIOLIEM MUPE, B TOM YHCIIE
¢u3nveckue SBICHHS B MPUPOAE: MPUMEPHI IBMKEHUS C PA3IMYHBIMH CKOPOCTSIMH B KMBOH U
HEXMBOM TNPHPOJIE, NEHCTBUE CHJIBI TPEHHsI B NPUPOAE W TEXHUKE, BIMSIHHE aTMOC(EpPHOro
JIABJICHUS Ha JKUBOM OpraHu3M, IJIaBaHUE PbIO, pplUaru B TEJI€ YEIOBEKA, IIPU ATOM I1EPEBOAUTH
MPAKTUYECKYIO 3a/1a4y B y4eOHYI0, BBIJCTATH CYIIECTBEHHBIE CBOMCTBA (IPU3HAKU) (PU3MUYECKHUX
SIBJICHUI;

OTIMCHIBATH U3yYCHHBIE CBOMCTBA TN U (PU3UYECKHE SIBIICHHS, UCTIONB3YS (PU3NIECKUE BETTMUMHBI
(macca, 00BEM, IIOTHOCTH BEIIECTBA, BPEMs, IYyTb, CKOPOCTb, CPEAHSISI CKOPOCTb, CHIIA
YIOPYrOCTH, CUJIA TSDKECTH, BEC Teja, cuja TPEHUs, 1aBjaeHue (TBEPLOro Teia, KUIKOCTH, ras3a),
BBITAJIKMBAIOIIAsl CUJIa, MEXaHW4yeckas paboTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIbI,
KOX(QQHUIMEHT MOJE3HOTO NEHCTBHS MEXaHW3MOB, KMHETHYECKas M TOTCHIMAJbHAs SHEPTHSs),
pU ONMHCAHWUHM TPABHIBHO TPAKTOBATh (PU3MUECKHHA CMBICT HCIIONB3YEMbIX BEJIHYUH, WX
0003HaYeHHST U €AWHUIBI (U3UYECKUX BEIMYMH, HAXOAUTh (DOPMYIIbI, CBSI3BIBAIOLINE JTaHHYIO
(¢u3NYeCKyI0 BEJIMYMHY C JPYTMMHU BEIMYHMHAMU, CTPOUTH I'paUKH M3y4EeHHBIX 3aBUCUMOCTEN
(bMBUYECKUX BEIMYNH,

XapaKTepH30BaTh CBOICTBa TeJs, (U3MUECKUE SBIIEHUS U TMPOLIECCHI, MCIONb3ysd IpaBuia
CIIOXeHMsI cuil (BAOJIb OJHOM MpsiMoif), 3akoH I'yka, 3akoH [lackans, 3akoH Apxumena, IpaBUIIO
paBHOBecHs pbluara (0J10Ka), «30J0TO€ MPaBUIIO» MEXaHUKHU, 3aKOH COXPAaHEHUS MEXaHWYEeCKOU
SHEpruM, TMpU OTOM JIaBaTh CJIOBECHYIO (OpPMYIUPOBKY 3aKOHAa M 3alKChIBaTh €ro
MaTeMaTH4eCKOe BhIPaKEHUE;

OOBSACHATh (PU3MUECKUE SIBJICHHUSA, MPOLECChl M CBOMCTBA TeJ, B TOM YHCIE M B KOHTEKCTE
CUTYal[Mil MPaKTUKO-OPHEHTUPOBAHHOTO XapaKTepa: BBISABIATH MPUYUMHHO--CIIEICTBEHHBIE CBS3H,
CTpOUTh OOBSICHEHHE W3 1—2 JOrMuYecKHMx IIaroB ¢ Omopoid Ha 1-2 H3ydeHHBIX CBOWCTBA
(bu3UYeCKuX SIBICHUH, (PU3HMUECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemate pacy€THble 3a7ayd B 1—2 NEHCTBUS, UCHOJIB3YS 3aKOHBI M (POPMYIIbI, CBSI3bIBAIOLINE
¢Gu3nyeckue BEIMYMHBI: HA OCHOBE aHalM3a YCJIOBHS 3aJaudl 3allHChIBATh KPATKOE YCIOBHE,
MOJICTABIIATh (PU3HUECKHE BEJIUYMHBI B POPMYJIBI U IPOBOAUTH PACUYETHI, HAXOIUTh CIPABOUHBIE
JaHHble, HEOOXOOUMBIE JUId pELIeHHs 3aJad, OLCHMBATh PEAIUCTHUYHOCTh IOJy4YEHHOH
(hbM3UYECKON BETUUNHBI,

pacro3HaBaTh HpPOOJIEMbI, KOTOPbIE MOXHO PEIIUTh NPU MOMOIIM (U3NYECKUX METOAOB, B
ONMCAaHUM MCCIEJOBAHUS BBIJCIATh IPOBEPSAEMOE IMPEIOJI0KEHnEe (TUIOTE3y), pa3iudaTh U
MHTEPIPETUPOBATh MOJYYEHHBIH pe3yabTaT, HaXOAUTh OLIMOKHU B XOJIE OIBITA, JIENaTh BBIBOJbI
II0 €ro pe3yabTaTam;

IIPOBOJIUTH OMBITHI 10 HAOIIOAECHUIO (PU3MUECKUX SBICHUN MM (PU3MYECKMX CBOMCTB Tell:
(GbopMynUpoBaTh IpOBEPSEMbIE IPEANOJIOKEHUs, COOMpaTh YCTAHOBKY W3 IPEATIO0KEHHOTO
000pyZ0BaHUs, 3alUChIBATE XO/1 ONbITAa U (POPMYIUPOBATH BBHIBOIBI;

BBIMIOJIHATh IPAMbIE M3MEPEHUs pACCTOSIHMS, BPEMEHH, Macchl Tena, o0bEMa, CHWIBI U
TeMIepaTypbl C UCIOJIb30BAaHUEM AHAJIOTOBBIX M LU(POBBIX MPUOOPOB, 3aMUCHIBATH MOKa3aHUS
puOOpPOB ¢ YUETOM 3aJJaHHOM aOCOIIOTHOM MOTrPETHOCTH U3MEPEHNUH;

IIPOBOJIUTh HCCIIEIOBaHME 3aBHCHUMOCTU OJHOM (M3MUECKOM BEIUYMHBI OT JAPYrol c
HCIOJb30BAHUEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTH IIyTH PABHOMEPHO JABMXKYIIErocs Teja OT
BPEMEHHU JBIDKEHMs Teja, CHJIbl TPEHMs CKOJIBXKEHHUs OT Beca Tejla, KauecTBa 00paboTKU
MIOBEPXHOCTEN Teld U HE3aBUCUMOCTH CHJIbI TPEHMs OT IUIOLIAJU CONPUKOCHOBEHHS TEll, CHUIIbI
YIIPYrOCTH OT YAJUHEHHUS MPYKHUHBI, BBITAJIKUBAIONIIEH CHIIBI OT 00bEMa MOTpYyKEHHOW YacTH
Tela W OT IUIOTHOCTH JKHUIKOCTH, €€ HEe3aBUCUMOCTH OT IUIOTHOCTU Tella, OT IJIyOWHBI, Ha
KOTOPYIO TOTPY>KEHO TeNO, YCIOBHMM IIaBaHUS Tel, YCIOBMH paBHOBECHs pblyara U OJIOKOB),
y4acTBOBaTh B IUIAHUPOBAHMM Y4eOHOTO MCCIENOBAHHUS, COOMpaTh YCTAaHOBKY M BBINOJIHAThH
U3MEpEHHUs, Cleays IMpeUIoKEeHHOMY IUIaHy, (UKCHpPOBAaTh pe3ylbTaThl IOJy4YEeHHOMH
3aBUCUMOCTH (PM3UYECKUX BEJIMUMH B BUJIE MPEUIOKEHHBIX TaOIUI] ¥ IpaKOB, 1€1aTh BBIBOIbI
II0 pe3yJIbTaTaM MCCIEI0BAaHMUS;

MIPOBOJIUTH KOCBEHHbIE M3MEpEHHs] (PU3NYECKUX BEIMYUH (IJIOTHOCTH BELIECTBA KUAKOCTH U
TBEPAOIO Teja, CWIA TPEHUS CKOJIBXEHMS, JaBJICHHE BO3JyXa, BbITAIKUBAIOIIAs CHIIA,
JEUCTBYIOIIAsl HA MOTPY)KEHHOE B KHUJIKOCTb TENO, KOAPPHUIMEHT MOJIE3HOTO JEHCTBHS MPOCTHIX



MEXaHU3MOB), CJIEAys MPEUIOKEHHOM HHCTPYKIIMH: TPU BBINOJHEHUH H3MEpPEHHH coOupaTh
HKCTIIEPUMEHTAIBHYIO YCTAHOBKY U BBIYUCIISATH 3HAYCHUE UCKOMOM BEJTMUUHBI;

coOIIIOIaTh MpaBHiia TEXHUKU 0€30MIaCHOCTH MPH paboTe ¢ J1abopaTopHBIM 000pYIOBAHUEM;
yKa3bIBaTh MPUHLUMBI ACUCTBUS NPUOOPOB M TEXHUYECKHX YCTPOMCTB: BECHI, TEPMOMETD,
JTMHAMOMETp, COOOIIAOUINECS COCYAbl, OapOMEeTp, phlyar, MOJABMKHBIN U HENOJBWKHBINA OJIOK,
HAKJIOHHAs MJIOCKOCTB;

XapaKTepU30BaTh NPUHIMIBI JEWCTBUS HM3YYEHHBIX NPUOOPOB M TEXHHUYECKUX YCTPOMCTB C
Omopoii Ha wuX onucanus (B TOM 4UHCIE: TOAMUIHUKHA, YCTPOWUCTBO BOJOIPOBOJA,
THJIPABIUYECKUN TIpecc, MaHOMETp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMETp), HUCIOJb3Ys
3HaHUSI O CBOWCTBAaX (PU3MUYECKUX SBICHUH U HEOOXoauMble (U3NYECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

MPUBOANTH TPUMEPHI (HAXOAUTh MHPOPMALHUIO O MpUMeEpax) MPAKTHUYECKOTO HCIOJIb30BAHHUS
(bU3NYeCKUX 3HAHWI B TIOBCEHEBHOW KU3HU JIJIsl 0OecTiedeHnst 0€301MacHOCTH TpH 00paIeHnH ¢
npubopaMu M TEXHUYECKHMMH YCTPOWCTBAMH, COXPAHEHHUS 3JI0POBbSI M COONIOJCHUS HOPM
HKOJIOTUIECKOTO MOBEICHUS B OKPYKAIOIIEH Cperie;

OCYIIECTBIISITH OTOOP MCTOYHMKOB HMH(popMmaimu B VHTepHETE B COOTBETCTBUH C 3aJlaHHBIM
MOWICKOBBIM 3allpOCOM, Ha OCHOBE HMEIOIIUXCS 3HAHUKW M IyTEM CpPaBHEHHS DPa3ITUYHBIX
WCTOYHHUKOB BBIJIENATh MH(OPMAIMIO, KOTOpas SIBISETCS MPOTHBOPEYMBON HIIM MOXKET OBITH
HEJIOCTOBEPHOI;

WCTIONh30BaTh TIPU  BBINIOJHEHWH YYEOHBIX 3aJaHU  HAyYHO--TIONMYISIPHYIO JIHTEPATYPY
(GU3NIECKOTO COJEp)KaHUs, CIPABOYHBIE MAaTepUaNIbl, pecypchl ceTh VHTepHeT, BIaaeTh
npuéMaMu KOHCHEKTHUPOBaHUS TEKCTa, INpeoOpa3oBaHus HHGOpPMAIMM U3 OJHOW 3HAKOBOM
CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIE KPATKUE MICbMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE 2—3 HCTOYHHKOB
uHpopmanuu GU3NYECKOro COAEpKaHUS, B TOM YKCIe MyOIMYHO JIeNaTh KpaTKUe COOOIIEHHs O
pe3yibTaTax IPOEKTOB MM Y4YeOHBIX MCCIEIOBaHMH, MPU 3TOM TIPaMOTHO HCIOJIb30BATh
M3Y4YEHHBIN TOHATHIHBINA ammapaT Kypca (PU3UKH, COMPOBOXKIATh BBICTYIICHUE TIPE3EHTAIIUCH;
IIPU BBINIOJIHEHUH Y4EOHBIX NPOEKTOB M UCCIIEAOBAHUI pacrpenensaTh 00A3aHHOCTU B IpyIIE B
COOTBETCTBUM C IIOCTaBJICHHBIMU 33JadaMM, CIEAWUTh 32 BBIIOJHEHHEM IUIaHA JEHCTBHI,
aJIeKBaTHO OLIEHMBAaTh COOCTBEHHBIM BKIaJ B JEATENbHOCTh TPYINIbI, BBICTPAUBATH
KOMMYHHMKaTHUBHOE B3aUMOJCHCTBUE, YIUTHIBAsi MHEHUE OKPY/KAIOIIHX.

K xonmy oOy4yenus B 8 kiiacce mpeaMeTHble pe3yabTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpa)kaTb
c(OpMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUA:

UCIOJb30BaTh MOHATHS: Macca M pa3Mepbl MOJEKYJ, TEIUIOBOE JBMKEHHE aTOMOB M MOJEKYII,
arperaTHble COCTOSHMsI BEIIECTBA, KPUCTAJUIMYECKHE U aMOp(dHble Tejla, HACBILIEHHBIH U
HEHACBIILEHHbIN Map, BJIAXKHOCTh BO3JyXa, TeMIleparypa, BHYTPEHHSS SHEpIus, TEIIOBON
JIBUraTellb, HJIEMEHTApHbIM 3JEKTPUYECKUI 3apsis, SJIEKTPUYECKOe II0Jie, NPOBOJAHUKU U
JMAJIEKTPUKH, TTIOCTOSTHHBIHM 3J1€KTPUUECKUI TOK, MarHUTHOE TOJIE;

pa3nuyath sBJIEHUS (TEMJIOBOE PACHIMPEHHE U CXKaTHe, TeIulolepeayda, TEIIOBOE paBHOBECHE,
CMauyuBaHHe, KalWUIAPHbIC SBJICHMS, MCIApEHUE, KOHJECHCAlUs, IUIaBJICHUE, KPUCTAIM3alUs]
(oTBepaeBaHME), KHUIIEHHE, Terulonepeaaya (TeIJIONPOBOJAHOCTb, KOHBEKIMS, H3IyuyeHHeE),
JJIEKTpU3aLMs TeJ, B3aUMOJEHCTBHE 3apsloB, ACHCTBHUS DJIEKTPUYECKOTO TOKA, KOPOTKOE
3aMbIKaHHe, B3aUMOJICHCTBUE MarHUTOB, JECWCTBUE MAarHUTHOIO TOJISI HA NMPOBOJHUK C TOKOM,
3JIEKTPOMArHUTHasE MHAYKIMS) MO OMUCAHMIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPHUPYIOLINX JaHHOE (PrU3HNYECcKOe SIBJICHUE;

pacro3HaBaTh MPOSBICHNUE N3YUEHHBIX (PM3UUECKUX SBJICHUN B OKPYKAIOIIEM MUPE, B TOM YHUCIIE
¢u3nyeckue SBJICHUS B MPHUPOJE: MOBEPXHOCTHOE HATSIKEHME M KalWUIIpHbIE SBJICHUS B
IpUpOJie, KPUCTAILIBI B MpHpoJie, u3nydyeHne CoiHIa, 3aMep3aHue BOJAOEMOB, MOPCKUE OpHU3BI,
oOpa3oBaHue pPOCHI, TYMaHa, HHEsl, CHETa, 3JEKTPUUECKUe SBJICHUS B aTMOc(epe, HIeKTPUIECTBO
KHUBBIX OPraHU3MOB, MAarHUTHOE ToJe 3eMiH, Jpeiid MOJIOCOB, POJIb MAarHUTHOTO TOJS IS
KHU3HU Ha 3emJie, OJISIPHOE CUSHUE, MPU ITOM IEPEBOJUTH MPAKTHUUYECKYIO 33Jauy B Y4eOHYIO,
BBIJICJIATD CYIIECTBEHHBIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SIBICHUM;



OTIMCHIBATH U3yYCHHBIE CBOMCTBA TN U (PU3NYECKHE SBICHHS, UCTIONB3YS (PU3NUECKUE BETMUMHBI
(Temmepatypa, BHYTPEHHSISI SHEPTHUs, KOJIMYECTBO TEIUIOTHI, YACIbHAsA TEINIOEMKOCTh BEILECTBA,
yaelnbHas TeIJoTa IUIABJICHUS, YJelbHAs TemIoTa MapooOpa3oBaHus, yHAeNbHAas TeIioTa
CrOpaHusi TOIUIMBA, KO3(D(PUIIMEHT MONE3HOTO NEHCTBUS TEIUIOBONH MAIIWHBI, OTHOCHUTEIIbHAS
BJIQKHOCTh BO3JyXa, OJICKTPUYECKHH 3apsij, cuUja TOKa, OJIEKTPHUECKOE HampshKeHue,
COIIPOTUBIIEHHE IIPOBOJHUKA, YAEIBHOE COIPOTHBICHHE BELIECTBA, paboTa M MOIIHOCTb
AIIEKTPUYECKOTO TOKA), MpPHU ONHCAHHUHM TPABHIBHO TPAKTOBAaTh (PU3MUECKUI  CMBICI
WCTIOJIb3YEMBbIX BEJMYMH, 0003HAYCHUSI M CIUHHIBI (PU3MUYECKUX BEJIWYHMH, HAXOIUTH (GOpMYIIHI,
CBSI3BIBAIOIIME JAHHYIO (U3UYECKYIO BEIMYMHY C JPYrUMH BEJIWYMHAMH, CTPOUTH TpaduKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3MUYECKHUX BEINUHH;

XapaKTepU30BaTh CBOMCTBA Ted, (PU3MUECKHE SIBICHHUS M TIPOLECCHI, HCIIONB3YsI OCHOBHBIC
MIOJIOKEHHSI MOJICKYIISIPHO--KHHETUYECKON TEOPUU CTPOSHHS BELIECTBA, MPHUHLIUI CYNEPIO3UIIH
noJsiel (Ha KayeCTBEHHOM YPOBHE), 3aKOH COXpaHEHMs 3apsja, 3akoH OMa ajis ydacTka Lemw,
3akoH Jxoyms—JleHma, 3aKOH COXpaHEHUS OHHEPrHM, NpPU OTOM JaBaTb CJIOBECHYIO
(bopMYITHPOBKY 3aKOHA M 3aITUCHIBATh €T0 MAaTEMaTHYECKOE BBIPAKEHUE;

OOBSICHATH (U3NYECKHE TPOLECCHl M CBOMCTBA Tell, B TOM YHUCIE M B KOHTEKCTE CHTYaIHii
MPAKTUKO-OPHEHTHPOBAHHOTO XapaKTepa: BBIABIATh MPUYHMHHO-CIEICTBEHHBIC CBSI3M, CTPOUTH
o0BsicHeHHe U3 1—2 JOrMYecKHux IIaroB ¢ ONopod Ha 1—2 M3Yy4EeHHBIX CBOWCTBA (PU3MUECKHUX
SIBJICHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTh pacd€THhIC 3ada4u B 2—3 NEHCTBHSA, WCIOJB3Yys 3aKOHBI W (POPMYIBI, CBS3BIBAIOIINEC
¢dbu3nveckne BENMYMHBI: HA OCHOBE aHAlIM3a YCJOBHS 3aJayll 3alHChIBaTh KPAaTKOE YCIOBHE,
BBISBJIATE HENOCTATOK JAHHBIX JUIS PEUICHHs 3aJadd, BBHIOMpATh 3aKOHBI W (QOPMYIIBL,
HEOOXOJMMBIE Ul €€ pEeICHHUs, NMPOBOJUTH PAcu€Thl W CPABHHUBATH IOJYYCHHOE 3HAYCHUE
(bU3NIeCKOi BETUYNHBI C U3BECTHBIMU JIaHHBIMHU;

pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOYKHO PEHINTh MPH MOMOIINA (U3NIECKUX METOJIOB,
UCIOJb3ysl ONUCAHHE HCCIEIO0BaHMs, BBIACIATh IPOBEPSIEMOE IPEANOJIOKEHHE, OLEHUBAThH
IIPABUIILHOCTH MOPs/IKa IPOBEJEHUS UCCIIEI0BaHMUS, 1€1aTh BbIBOBI;

IIPOBOJIUTH ONBITHl MO HAOMIOAECHUIO (U3NYECKUX SBICHUM MM (PU3MUYECKHX CBOWCTB Tel
(KanWJUIApHBIE SIBJIEHUS, 3aBHCHMOCTb JABJIEHHMsS BO3QyXa OT €ro oObEMa, TeMIeparypsl,
CKOPOCTH TIIpOolLlecCa OCThIBAHMS M HArpeBaHUs INPU M3IYYEHHH OT MBETa M3JIydaromei
(mornomaroniei) MOBEPXHOCTH, CKOPOCTh MCHApEHUs BOJBI OT TEMIEPATYphbl JKUAKOCTH U
IUIOIIAAN €€ IMOBEPXHOCTH, MIEKTpHU3alMs Tel U B3aUMOACHCTBUE 3IIEKTPUUYECKHX 3apsfoB,
B3aMMOJICHCTBHE IIOCTOSHHBIX MAarHMTOB, BHU3yalM3allisd MarHUTHBIX TOJE€H IOCTOSHHBIX
MarHuToB, AEWUCTBUS MAarHUTHOIO NOJS Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHWTA,
CBOMCTBA  IEKTPOABHUraTelss  IOCTOSIHHOTO  TOKa):  (opMynaupoBaTh  MpOBepsieMble
IPEINOJI0KEHNs, COOMpaTh YCTAaHOBKY U3 IPEUIOKEHHOrOo OOOpYJOBAHHUS, ONHUCHIBATH XOJ
OMbITa U GOPMYIUPOBATH BHIBOJIBI;

BBITOJIHATE MPSIMbIE U3MEPEHUS TEMIIEPaTyphl, OTHOCUTEIbHOM BIaXXHOCTH BO3/yXa, CHJIbI TOKA,
HaNpsOKeHUsS C HCHOJIb30BAHMEM aAHAJIOTOBBIX IMPUOOPOB M JIATUMKOB (PU3NYECKUX BEJINYMH,
CpaBHUBATh pe3y/IbTaThl U3MEPEHUN C YUETOM 3aaHHOI a0COIIOTHOM MOrPeLHOCTH;

IPOBOJIUTh HCCIEIOBAaHUE 3aBUCUMOCTH OJHOW (PU3MYECKOW BEIMYMHBI OT JpPYroil ¢
UCIOJIb30BAHUEM NPSAMBIX U3MEPEHUH (3aBUCMOCTb CONPOTUBIICHUS IPOBOIHUKA OT €r0 JUIUHBI,
IUIOINAJM TOIMEPEYHOro CEYEHUs M YJENIBbHOTO CONPOTHUBIIEHUS BELIECTBA MPOBOJHHUKA, CHIIBI
TOKa, WAYyIIero 4Yepe3 MpOBOJHUK, OT HANpsHKEHWss Ha IPOBOJHUKE, HCCIEI0BaHHUE
MOCJIEI0BATEIBHOTO U MapajlyIeIbHOTO COSIMHEHMI TPOBOIHUKOB): MJIAHUPOBAThH UCCIIEOBAHUE,
coOMpaTh YCTAaHOBKY M BBINOJHATH M3MEPEHUs, Cleays MpeIoKEHHOMY IJIaHy, (pukcupoBaTh
pe3yibTaThl TMOJIY4YEHHOW 3aBUCHMMOCTH B BUAE TaOmul W rpaduKoB, AeiaTh BBIBOJABI IO
pe3yibTaTaM HCCIeIOBaHUS;

IIPOBOJIUTh KOCBEHHBIE M3MepeHHs (pU3nyecKuX BeJWYMH (yAenbHas TEIIOEMKOCTh BEIECTBa,
CONPOTHUBIIEHUE MPOBOJHUKA, paboTa M MOLIHOCTh 3JIEKTPUUYECKOTO TOKA): IJIAHUPOBATh
U3MEpEHUs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY, CIEIYsl MPEUI0KEHHOW WHCTPYKLUHU, U
BBIUMCIIATH 3HAUEHUE BEJTMYUHBI;

coOuro1aTh MpaBmiia TEXHUKU O€30MIaCHOCTH MPU paboTe ¢ J1abopaTopHbIM 000pYIOBAHUEM;



XapaKTepU30BaTh NPUHIMIBI JEHCTBUS HM3YYEHHBIX MPUOOPOB M TEXHUYECKHX YCTPOMCTB C
ONOpOM Ha MX OmHUcaHUs (B TOM 4YHCIE: CHCTEMa OTOIUIEHUS JIOMOB, TUIPOMETp, MapoBas
TypOuHa, aMIepMerp, BOJBTMETP, CUETUHK HICKTPUUYECKON SHEPruH, SJIEKTPOOCBETUTEIHHBIC
npuOOpBl, HarpeBaTebHbIC AIIEKTPONPUOOPH! (TPUMEPHI), INIEKTPUUYECKHE MPEAOXPAHUTEINH,
JIEKTPOMArHUT, 3JEKTPOABUIATENb IIOCTOSHHOIO TOKAa), HCIIOJIB3YSl 3HaHUS O CBOMCTBAx
(bu3nvecKux SABICHUNA U HEOOXOJMMbIE (PU3HMUECKUE 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPONCTBA M M3MEPUTENbHbIE MPUOOPHI IO CXEMaM U
CXEMaTHYHbIM pPHUCYHKaM (GKMJIKOCTHBIH TEPMOMETpP, TEPMOC, IICUXPOMETP, THUIPOMETD,
JIBUTaTeb BHYTPEHHErO0 CrOPAaHMUsl, 3JEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbl AIEKTPUUYECKUX
Lenei ¢ MocjaeloBaTeNIbHbBIM U MApaJJICIbHBIM COEIUHEHUEM 3JIEMEHTOB, Pa3jinyasi yCIOBHbIE
0003HAYECHHS HIIEMEHTOB MIEKTPUIECKUX LIETIEH;

MPUBOANTH TPUMEPHI (HAXOIUTHh WHPOPMALHUIO O MpUMEpax) MPAKTHUYECKOTO HCHOJIb30BAHUS
(bu3HYECKUX 3HAHUH B MIOBCETHEBHOW JKMU3HHU JUIsl 0OecnieueHns 6€30MacHOCTH MPH 0OpaIieHuu ¢
npubopaMu M TEXHUYECKUMH YCTPOMCTBAMM, COXpPAaHEHHUS 370pPOBbs M COOJIOJAEHHS HOPM
9KOJIOTMUYECKOT0 TIOBEJICHUS B OKPY’KaloIEel Cpeie;

OCYILECTBIIATh TOUCK HH(OpManMu (QU3NYECKOro cojepkaHuss B VHTepHeTe, Ha OCHOBE
UMEIOIUXCS 3HAaHUM W MyréM CpPaBHEHUS JIOTIOJHUTEIbHBIX HCTOYHUKOB  BBIAEIATH
nH(pOpMaLIKIO, KOTOpas SBJISETCS MPOTUBOPEUNBOM MM MOXKET ObITh HEJJOCTOBEPHOM;
WCIOJIb30BATh TPH BBIMOJHEHWH Y4YEOHBIX 3aJaHUN HAyYHO--TIONMYJSIPHYIO JIMUTEpaTypy
(bu3NYecKoro CcoJep)KaHus, CIpaBOYHBbIE MaTepuasbl, pecypcbl cetu VIHTepHeT, BialeTh
npuéMaMu KOHCHEKTHUPOBAaHUSl TEKCTa, IMpeoOpa3oBaHus HHGOpPMAIMM U3 OJHOW 3HAKOBOM
CHCTEMBI B IPYTYIO;

co3/aBaTh COOCTBEHHbIE MTUCbMEHHBIE U KpAaTKUE YCTHBIE cOOOIIeHHs], 0000111as nHopMaLnio U3
HECKOJIbKUX HCTOYHHMKOB (DU3UYECKOTO COJEp’KaHUs, B TOM 4YHCIIe MYyOJIMYHO MPEACTaBIATh
pe3ynbTaThl MPOEKTHOW WM HCCIENOBATENIbCKOW JESTeNbHOCTH, MpPH O3TOM T'PAMOTHO
UCIOJb30BATh M3y4YEHHBIH MOHATUHHBIN ammapar Kypca (PU3MKH, CONPOBOXKIATH BBICTYIUIEHUE
MpEe3EHTALNEH;

IIPU BBINOJIHEHUM y4eOHBIX MPOEKTOB U HMCCIEIOBAHUN (PU3MUECKUX MPOLIECCOB PACHPEEIATh
00513aHHOCTH B TPYIIE B COOTBETCTBUH C IOCTaBIECHHBIMHU 3a/la4aMU, CIEIUTh 32 BBIIOJIHEHUEM
IUIaHA JEMCTBUH M KOPPEKTUPOBATh €ro, aJeKBaTHO OLCHUBATh COOCTBEHHBIN BKJIAA B
NeATeNbHOCTb IPYIIIbI, BHICTPAaUBAaTh KOMMYHUKAaTUBHOE B3aUMOJIEHCTBUE, TPOSABIIASA TOTOBHOCTh
paspeaTtb KOH(QJIUKTBL.

K xonmy oOy4yenus B 9 kJiacce mpeaMeTHble pe3yabTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpa)kaTb
c(OpMUPOBAHHOCTH Y OOyUaAIOLIUXCS YMEHHI:

UCII0JIb30BATh MOHSTHS: CHUCTEMa OTCYETa, MaTepualbHas TOUKa, TPACKTOPHUS, OTHOCUTEIHHOCTh
MEXaHUYECKOTO JIBUKCHHUS, nedopmanus (ynpyras, lacTU4ecKas), TpeHue,
LEHTPOCTPEMHUTEIBHOE YCKOPEHHE, HEBECOMOCTb U MEPerpy3KH, LIEHTP TsHKECTH, abCOIIOTHO
TBEPAOE TENO, HEHTP TsHKECTU TBEPJOTO Tella, paBHOBECHE, MEXaHWYECKHE KOJICOAaHUS U BOJHBIL,
3BYK, UH(pPa3BYK U YIbTPA3BYK, JIEKTPOMArHUTHBIE BOJHBI, IIKajda 3JIEKTPOMArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh U JTATBHO30PKOCTh, CIIEKTPHI UCIYCKAaHUS M TOIJIOIICHHUA, anb(a-, 6eTa- u
ramma-Hu3JIydeHus, U30TOIIbI, S/IepHAas SHEPTeTHKA;

paznuyath  sBJICHUA (PaBHOMEPHOE H  HEPAaBHOMEPHOE MPSIMOJUHEHHOE  JBUKCHHUE,
PaBHOYCKOPEHHOE TMPAMOJHMHEHHOE [BIDKEHUE, CBOOOJHOE TMaJeHHE TeJl, paBHOMEpPHOE
JIBUKEHHE 10 OKPYKHOCTH, B3aUMOJCUCTBUE Tell, PEaKTUBHOE [BIKEHHUE, KoyebaTelbHOe
IBUKEHHE (3aTyXalollue M BBIHYXKJEHHBbIE KoJeOaHWs), PE30HAHC, BOJHOBOE IBWKECHHE,
OTPAXEHUE 3ByKa, NPSIMOJIMHEMHOE pacHpoCTpaHEHUE, OTPAXKEHUE W TNPEIOMJIIEHUE CBETa,
MOJIHOE BHYTPEHHEE OTPaKEHUE CBETa, pa3lioKeHHEe Oeloro cBeTa B CHEKTP M CIOKEHHUE
CHEKTPAJIbHBIX I[BETOB, IUCIEPCUSl CBETA, €CTECTBEHHAs pPaJMOAKTHUBHOCTb, BO3HUKHOBEHUE
JTUHENYaTOro CHeKTpa U3JIy4yeHus1) M0 OMUCAHUIO UX XapaKTePHBIX CBOIMCTB U HA OCHOBE OTIBITOB,
JEMOHCTPHUPYIOIIUX TaHHOE (PU3NIECKOE SIBIICHUE;

pacrno3HaBaTh MPOSIBICHNUE N3YUYEHHBIX (PU3NYECKUX SBICHUH B OKpYKArOIIeM MUpPE (B TOM UUCIIE
¢buznueckue ABJICHHS B MPUPOJE: MPHUIUBLI U OTIUBBI, JBMKEeHHE TIaHeT CONIHEYHOU CUCTEMBI,
PEaKTUBHOE JIBKEHHUE KUBBIX OPTraHU3MOB, BOCHPHUSATHE 3BYKOB KUBOTHBIMH, 3€MIIETPSCEHHE,



ceificMHYecKre BOJHBI, IyHAMH, 9X0, I[BETA TeJl, ONTHYECKUE SIBICHUS B IPUPOJE, OMOJIOTUIECKOe
JEWCTBUE BUIMMOTO, YIbTPa(hUOJIETOBOIO W PEHTICHOBCKOTO M3JIy4EHUH, €CTECTBEHHBIN
paMoaKTUBHBIN (DOH, KOCMHYECKUE JTy4H, PAJHOAKTHBHOE M3JIyUYCHUE MPHUPOIHBIX MHUHEPAJIOB,
NCUCTBUEC PATUOAKTUBHBIX W3IyYCHUH HA OpraHU3M 4YeJNOBEKa), MPH JTOM IEpPEBOINTH
MPAKTUYECKYIO 3a/1a4y B y4eOHYIO, BBIJCTATH CYIIECTBEHHBIE CBOMCTBA (IIPU3HAKK) (PU3MUYECKHUX
SIBJICHUI;

OTIMCHIBATh U3YUEHHBIC CBOWCTBA TENT M (PU3UYCCKHEC SIBICHHUS, UCTIONB3YS (PU3HMUECKUE BETUIHHBI
(cpemHsii W MrHOBEHHasT CKOpPOCTh Tela TPH HEPABHOMEPHOM JIBIKCHHUH, YCKOpPEHHE,
nepeMeInieHne, IyTh, YIJIOBasi CKOPOCTh, CWJa TPEHHSA, CHJIA YIPYrOCTH, CHJIA TSDKECTH,
YCKOpPEHHE CBOOOJHOTO TMAJCHUS, BEC Tela, WMIYIbC Teja, MMITYJIbC CHIIBI, MEXaHHYECKas
paboTa W MOITHOCTh, MOTEHIIMAJIbHAS SHEPTHs Teia, MOJHSATOrO HaJ MOBEPXHOCTHIO 3EMIIH,
MOTCHIIMANbHAS DHEPrus CXKATOM MPYXKUHBI, KUHETUYECKAs SHEPrus, IMMOJHAS MEXaHW4YeCKas
SHEPTHs, MEPHOA M YacToTa KoJeOaHW, JUIMHA BOJIHBL, TPOMKOCTh 3BYKa M BBICOTAa TOHA,
CKOpPOCTh CBETa, IOKA3aTeNIb TPEJIOMIICHUS CpEIbl), NMPH ONMHCAHUHM MPAaBHIBHO TPAKTOBATH
(U3HYECKUH CMBICT UCTIOJIh3YEMBIX BEIUYHH, 0003HAYCHUS W CAWHUIBI (U3NYSCKUX BEIIMYUH,
HAXOJUTh (POPMYJIBI, CBSI3BIBAIONINE JaHHYIO (U3UYECKYIO BEIHMUMHY C APYTUMH BEIHMYMHAMHY,
CTPOUTH TPAPUKU U3YYCHHBIX 3aBUCUMOCTEH (DH3UUECKUX BEIIMYUH;

XapaKTepU30BaTh CBOWCTBA TeN, (HU3MYECKUE SBICHHUS M TPOIECCHI, HCIONB3YS 3aKOH
COXPAaHEHHUs SHEPTHH, 3aKOH BCEMHUPHOTO TATOTEHUS, NMPHHIUII CYIIEPIIO3UIINN CHJI, TPUHITUT
OTHOCHTENbHOCTH [ anmies, 3akoHbl HpIoTOHA, 3aKOH COXpaHEHHUST UMITYJIbCA, 3aKOHBI OTPAKECHUS
W TIPEJIOMJICHUSI CBETA, 3aKOHBI COXPaHEHHs 3apsSA0BOTO M MAaCCOBOTO YHCEN TPH SACPHBIX
peaKknusx, TpPU OTOM JaBaTh CJIOBECHYIO (OpPMYTMPOBKY 3aKOHa ¥ 3alHCHIBAaTh €Tr0
MaTeMaTHYeCKOE BBIPAKCHNE;

OOBSICHATH (PU3NYECKHE TIPOIECCHl M CBOKMCTBA TeNl, B TOM YHCIE M B KOHTEKCTE CHUTYaIHi
MPAKTUKO-OPUCHTHPOBAHHOTO XapaKTepa: BBISBISTH MPUIHHHO--CIICACTBCHHBIE CBSI3U, CTPOWTH
00BbsICHEHHE W3 2—3 JIOTMYECKUX IIaroB C OMOpPOM Ha 2—3 M3y4EHHBIX CBOWCTBA (PU3MUECKHUX
SIBJICHUH, (PU3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€éTHbBIC 3a/1a4u (ONMHUPAOIINECS Ha CUCTEMY U3 2—3 ypaBHEHHH ), HCTIOIb3Ys 3aKOHBI U
dbopMynbl, cBs3bIBatOMe (PU3MYECKHEe BEIMYMHBI: HAa OCHOBE aHajlu3a YCJIOBHS 33Jayu
3aMMChIBaTh KPaTKOE YCIOBHUE, BBISBIISTH HEJOCTAIONINE MM W30BITOYHBIE JaHHbIC, BHIOMPATH
3aKOHBI W (QOpPMYNbI, HEOOXOIUMBIE Jsi pEIIeHUs, MPOBOJUTH pPACYETHl U OLIEHUBATh
PEATUCTUYHOCTD OJYYSHHOTO 3HaUYEHUS (U3NYECKON BETUYUHBL;

pacrno3HaBaTh MPOOJEMBI, KOTOpPHIE MOXXHO PEIIUTh MpU IMOMOIIU (PU3HUECKUX METOJIOB,
UCIIOJIb3YSl OINKMCAHHUE HCCIECIOBAHMsS, BBIACIATh IPOBEPSIEMOE MPEIINOJIOKEHNE, OLEHUBAThH
MPaBUWJIBHOCTh TMOPSAJIKA TIPOBEJICHUS HCCIENOBaHUs, JeNaTh BBIBOJBI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIOIEHUH U OIIBITOB;

MPOBOJUTH OMNBITHI MO HaOMIONEHUIO0 (PU3MUECKUX SBICHUM WM (PU3MYECKUX CBOMCTB Tem
(u3yyeHne BTOpOro 3akoHa HbIOTOHA, 3aKOHA COXPAaHEHHUS HHEPrUH, 3aBHCUMOCTH IEpHOIA
KoJieOaHui MPY)KMHHOTO MAasTHUKA OT MAcChl Ipy3a U KECTKOCTH NMPYNKUHBI U HE3ABUCUMOCTD OT
aMIUIMTY/Ibl MaJbIX KoJjeOaHui, MPsIMOJIUHEHHOE paclmpoCTpaHEeHUE CBETa, pa3jiokKeHHe Oenoro
CBETa B CIIEKTpP, U3y4CHHE CBOICTB M300paK€HUS B TUIOCKOM 3€pKajie U CBOWCTB M300paxeHUS
npenMeTa B coOuparoieii TuH3e, HaOMI0JeHHEe CIUIOIIHBIX U JIMHEHYAThIX CIIEKTPOB U3ITy4eHUSs):
CaMOCTOSITENIBHO COOMPATh YCTAHOBKY M3 M30BITOYHOTO Habopa 000pYIOBaHMS, OMUCHIBATH X0
OTIBITA M €T0 Pe3yIbTaThl, GOPMYIHUPOBATH BHIBO/IBI;

MPOBOJNUTH TPU HEOOXOTUMOCTH CEpPHI0 MPSIMBIX H3MEPEHMI, OTMpeNeNss CpelHee 3HAuYeHHe
u3MepsieMoil Benu4uHbI ((POKYCHOE pacCTOSHUE COOMparoIieil TUH3bI), 000CHOBBIBATH BHIOOD
crioco0a u3MepeHus (M3MEpUTEIHLHOTO pudopa);

MPOBOJNUTH HCCIEOBAHHE 3aBUCUMOCTEH (PU3NYECKUX BEINUYMH C HCIOJIB30BAHUEM MPSMBIX
M3MepeHull (3aBUCUMOCTh MYTH OT BPEMEHHU MPHU PABHOYCKOPEHHOM ABM)KEHUU 0€3 HayalbHOU
CKOPOCTH, TIEpHOa KoJeOaHHii MaTeMaTHYeCKOTO MasSTHUKA OT JIJIMHBI HUTH, 3aBUCIMOCTH yIJjia
OTpaXeHHsI CBETa OT yIVIa MaJeHUS W yria TNpeJOMIIEHUS OT yria MaJCHHUs): IUIAaHUPOBATH
UCCIIEIOBAaHUE, CAMOCTOSITEIbHO COOMpaTh YCTAaHOBKY, (PUKCHpPOBATH PE3yabTaThl MOTY4EHHOM



3aBUCUMOCTH (PU3MUECKUX BEJIWYHMH B BHJIE TAOIUI] ¥ Tpa(UKOB, I€1aTh BBIBOIBI 110 pe3yIbTaTaM
UCCIICI0BaHUS;

MIPOBOJIUTH KOCBEHHBIE M3MEPEHUS (PU3NUECKUX BEIMUYUH (CPEAHSS CKOPOCTh U YCKOPEHHE Tela
IPU PaBHOYCKOPEHHOM [BI)KEHUH, YCKOpEHHE CBOOOJHOTO MaJeHUs, KECTKOCTh HPYKUHBI,
KOA(QQUIMEHT TPeHHS CKOJIbKECHHS, MEeXaHWdyeckas paboTa W MOLIHOCTb, 4acTOTa M IEPHOJ
KoJe0aHUH MAaTeMaTHYecKOro M TPYKHHHOTO MAasTHHKOB, ONTHYECKas CHJIa CcoOMparomei
JUH3BI, PATUOAKTUBHBIA (DOH): IUIAHMPOBATh HU3MEPEHHUs, COOMpaTh SKCHEPUMEHTAIHHYIO
YCTQHOBKY M BBITIOJIHATH U3MEPEHUS, CIIEAYS MPEUIOKCHHON MHCTPYKIMH, BBIYUCIISATh 3HAUCHUE
BEJIMYMHBl W aHAIM3MPOBATH IOJNyYCHHBIC PE3YNbTaThl C Y4ETOM 3aJaHHOW NOTPEIIHOCTH
U3MEPEHUN;

cOOIIIOIaTh MpaBHiIa TEXHUKN OE30MAaCHOCTH MPH paboTe ¢ J1abopaTopHBIM 000pYI0BAHUEM;
pa3nuyaTth OCHOBHBIE TPU3HAKKM M3YYCHHBIX (QU3NYECKUX MOJENCiH: MarepuanbHas TOYKa,
a0COJIIOTHO TBEP/IOE TEJIO, TOUCYHBIM MCTOYHUK CBETA, JIyd, TOHKAS JINH3A, TUIAHETapHAst MOJICITTh
aToMa, HyKJIOHHAsI MOJIENIb aTOMHOTO S/1pa;

XapaKTepU30BaTh NPUHIMIEI JCHCTBUS HM3YUYEHHBIX NPUOOPOB M TEXHHUYECKUX YCTPOMCTB C
OTOpO Ha WX OmucCaHus (B TOM 4YHCIE: CIOUAOMETP, AATYMKH TOJIOKEHHS, PACCTOSHHUS M
YCKOpPEHHs, pakeTa, »HXOJOT, OYKH, TEepUCKomN, (oToammapar, ONTHYECKHE CBETOBOJBI,
CIIEKTPOCKOM, JO3MMETp, Kamepa BuiibcOHa), MCIONB3yst 3HAHUS O CBOWCTBAX (U3UIECKUX
SIBIICHUN U HEO0X0AUMbIE PU3NYECKIE 3aKOHOMEPHOCTH;

UCTIONh30BAaTh CXEMbl M CXEMAaTHYHbIE PHCYHKH W3YYEHHBIX TEXHHUYECKHUX YCTPOMCTB,
W3MEPHUTENBHBIX TPUOOPOB M  TEXHOJOTMUYECKHX TIPOIECCOB TPH PEHICHWH Y4eOHO--
MPAKTUIECKHUX 3a/1a4, ONTUYECKHE CXEMBI Ul TOCTPOSHHS N300paKEHUH B IJIOCKOM 3epKayie U
cobuparoIei JIMH3e;

MIPUBOANTH TPUMEPHI (HAXOIUTh WHPOPMALHUIO O TpUMEpax) MPaKTHUYECKOTO HCIOIh30BAHUS
(bU3NYEeCKUX 3HAHWI B TIOBCEHEBHOW KU3HU JIJIsl 0OecTiedeHnsT 0€30MMacHOCTH TIPpU 0OpaIeHnH ¢
npubopaMi M TEXHHMYECKHMH YCTPOWCTBAMH, COXPAaHEHHS 3JI0POBbSI M COOJIONCHHS HOPM
9KOJIOTMYECKOTO MOBEACHUS B OKPYKAIOIIEH cperie;

OCYIIECTBIIATh MOMCK MH(popManuu (usndeckoro copepkanus B MHTepHETE, CaMOCTOSTEIEHO
(bopMynHpys TOMCKOBBIH 3arpoc, HAXOAWUTh MYTH OIpPEIETICHUS NOCTOBEPHOCTH IOIYyYEHHOU
MH(OPMAIMY Ha OCHOBE MMEIOIIUXCS 3HAHUH U JIONOJHNUTEIBHBIX HCTOYHUKOB;

UCTIONIB30BAaTh TPH  BBINOJHEHHM YYEOHBIX 3aJaHUil HAYYHO--TIOMYISAPHYIO JIUTEPaTypy
(GU3MUECKOTO COJEpXKaHUs, CHpPAaBOYHBIE MaTepuaibl, pecypchl ceTu VIHTepHeT, BlaneTh
npuéMaMu KOHCHEKTHPOBAHMS TEKCTa, MpPeoOpa3oBaHMs WHGPOPMAIMM W3 OJHOM 3HAKOBOM
CHCTEMBI B JIPYTYIO;

co3/aBaTh COOCTBEHHbIC NHCHMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE HH(GOPMAIMH W3
HECKOJIBKUX HMCTOYHHMKOB (DPU3NYECKOrO COJEpXKaHUsS, MyOIMYHO MPEICTaBIATh PE3YJIbTAThI
NPOEKTHOW WM HCCIEIOBATEILCKON JEATEIbHOCTH, INPH 3TOM TI'PAaMOTHO HCIOJb30BaTh
M3y4YCHHBIN MOHATUIHBIA anmapaT u3y4aeMoro pasjena (U3MKd U COMPOBOXKIATh BBICTYIICHUE
npe3eHTanyen ¢ yaéToM 0COOEHHOCTEH ayUTOPHH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC

Ne KosnuecTBo 4acoB
HaumeHnoBaHue pa3/ejioB U TeM NPOrPaMMBbI DJIeKTpoHHbIE (HU(PPOBBIE)
n/m Bcero | Kontp IpakTn
o0pa3oBaTejbHbIE PECYPChI
padoThI padoThI
Pa3nes 1. @u3uka u e€ poJib B IO3HAHUHN OKPY/KAKOLIEro MUpa
1.1 dusnka - HayKa 0 TPUPOIe 2
1.2 du3nyecKre BEITNINHBI 2 1 bubnmorexa [TOK
: https://m.edsoo.ru/7f416194
1.3 EcTtecTBeHHOHay4YHBIN METO/1 TO3HAHUS 2 1
Hroro mo paznmeny 6
Pa3nea 2. I[lepBoHauyasbHble CBeJleHUS 0 CTPOCHHUH BelllecTBA
2.1 CrpoeHue BemiecTsa 1
2.2 JIB>KeHME U B3aUMOICHCTBUE YaCTUI] BEIIECTBA 2 1 bubmorexa HOK
: A H e https://m.eds00.ru/7416194
2.3 ArperaTHble COCTOSIHHSI BEIIECTBA 2
Hroro mo pazgeny 5
Pa3nen 3. /IBu:keHUe U B3auUMO/ielicTBHE TeJl
3.1 MexaHnuecKoe NBIKEHNE 3
3 " 4 1 bubmuorexa [JOK
: HCpIUHA, Macca, INIOTHOCTh https://m.edso0.ru/7f416194
3.3 Cwuna. Bune! cun 14 1 2
Hroro mo pazaeny 21
Pa3znea 4. /laByenne TBEPABIX TeJl, JKUAKOCTEl U ra3oB
Haenenue. [lepenada qapiieHus TBEPABIMU TEJIaMU, KUIKOCTSIMH U
4.1 3
ra3amu
bu6mmoreka [JOK
4.2 aBJICHUE KHUJKOCTH 5
A A https://m.edsoo.ru/7f416194
4.3 ATtMocdepHoe naBiIcHUE 6
4.4 JleiicTBHE JKUAKOCTH U Ta3a Ha OTPYKEHHOE B HUX TEIO 7 1 3
Utoro no pazneny 21
Pa3znea 5. PaboTra m MOIIHOCTB. JHeprus
51 Pabora 1 MOIIIHOCTH 3 1
59 I 5 1 bubnmuoreka [JOK
: POCTRIC MCXATHIMBI https://m.edsoo.ru/7f416194
5.3 MexaHnyeckasi JHEpIust 4 1 1
Hroro no paszneny 12
PeszepBHoOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68 3 12



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

KoauuecTBo yacoB DJIeKTPOHHBbIE
. HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Ne n/m OporpaMMbI Beero KO;TpOJIbHBIe HpﬁaKanecm/le 06pA30BATEIBHbIE
padoTsI padoThI pecypest
Paznea 1. TensioBble siBJeHUsI
11 CrpoeHue u CBOWCTBA BELIECTBA 7 bubmmorexa [TOK
' https://m.edsoo.ru/7f4181ce
bubmmoreka [{OK
12 Teruioseie mporecce! 21 . > https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3zgea 2. DyieKTpuYecKHe M MATHUTHbBIE SIBJICHUSA
21 DIIEKTPUYECKHE 3apsibl. 3apsSKEHHbIE TeJla 7 1 bubnuorexa [JOK
' U MX B3aHMOJICHCTBHUE https://m.edsoo.ru/7f4181ce
. . bubmmoreka [IOK
2.2 [TocTosTHHBIN 3IEKTPUUECKUN TOK 20 1 7 https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
23 MarHutibie ApicHis 6 ! 15 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 DIEKTPOMATHHTHAS HHIYKIHA 4 https://m.edsoo.ru/7f4181ce
Hroro mo pazaeny 37
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5



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

Ne ni/m HaumeHoBaHue pa3/ejioB U TeM NPOrPaMMBbI KoauuecTBo yacoB DJIeKTpOoHHbIE (HH(PPOBBIE)
o0pa3oBaTejibHbIE PeCyPChI
Bceero Konrtpoasubie | IIpakTuyeckue
padoTsbI padoThI
Paznen 1. Mexanuveckue siBJIeHUS
11 MexaHn4ecKkoe IBHKCHUE U CIIOCOOBI €70 OTTMCAaHUS 10 1 bu6mmoreka [{OK
1.2 BzaumoeiicTBre Ten 20 1 3 https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXpaHEHUS 10 3
Hroro mo paznmeny 40
Paznen 2. Mexanuveckne KoJieOaHus U BOJHBI
2.1 MexaHn4deckre KoaeOaHus 7 3 bu6moreka [IOK
2.2 Mexanuueckue BOJHBL. 3BYK 8 1 3 https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 15
Paspgen 3. DiIeKTPOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI
3.1 DNIEeKTPOMAarHUTHOE T0JI€ U DJIEKTPOMArHUTHBIE BOJTHBI 6 2 bubnuorexa [JOK
https://m.edsoo.ru/7f41a4a6
Hroro mo pazaeny 6
Pa3znea 4. CBeToBbI€ IBJICHUSA
4.1 3aKOHBI pacpOCTPAHECHUSI CBETA 6 2 bubnuorexa [JOK
4.2 JIMH3BI K ONITHYECKKE IPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
4.3 Paznosxenue 6enoro ceeTa B CEKTP 3 2
Hroro mo pazgeny 15
Pa3pen 5. KBanToBLI€e SIBJIEeHUS
51 Hcnyckanue 1 MorjoieHue cBeTa aroMOM 4 1 bu6mmoreka [JOK
5.2 CtpoeHune aTOMHOTO spa 6 1 https://m.edsoo.ru/7f41a4a6
5.3 SnepHble peakuu 7 1 1
Htoro no pazneny 17
Pa3nea 6. IloBTopuTe1bH0-0000 A0 M MOTYJIb
6.1 IToBTOpeHue u o0oOIIeHUE coepKaHus Kypca GU3UKN 9 2 bubnuoreka [IOK
3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Utoro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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YYEBHO-METO/IUYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O ITPOLUECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA

» ®usmka, 8 xknacce/ [lepemkun V.M., Banos A.U., AkiimonepHoe obmiectBo «M3narenscTBo «IIpocBemenuey
» ®usuka, 7 knace/ [epeimkun U.M., Banos A.U., AkionepHoe o0miectBo «M31aTenbcTBoO
«IIpocsemenne»

» ®usuka, 9 xkmace/ [lepeimkun .M., I'yrauk E.M., FBanoB A.U., [TerpoBa M.A., AKIIHOHEPHOE OOIIECTBO
«M3narenscTBO «lIpocBemenue»

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

bubmmoreka [{TOK https://m.edso00.ru/7f416194 ®dusuka 7 kiacc

bubmmoreka [{OK https://m.edsoo.ru/7f4181ce dusuka 8 kiacc

bubmmoreka [{OK https://m.edsoo.ru/7f41ad4a6 dusnka 9 kimacc
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