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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma no (u3uke Ha ypOBHE OCHOBHOI'O OO0IIEro oOpa3oBaHMs COCTaBJIeHA
Ha OCHOBE IMOJIOKEHUM U TpeOOBaHUI K pe3ysibTaTaM OCBOCHUS Ha 0a30BOM YPOBHE
OCHOBHOM 00pa3oBaTebHON Tporpammel, npeacraBieHHbx B DI'OC 00O, a taxxke ¢
yaétoM (pemepanpHOM pabouel mporpaMMbl BocuTaHus U KoHIlenuu mpenoaaBaHus
yaeOHoro mpeaMmera « Du3nuKay.

ConepxaHue mporpaMmbl 10 (U3MKE HampaBlieHO Ha (opMuUpoOBaHHE
€CTECTBEHHO-HAYYHON IPaMOTHOCTH OOYYAIOMIMXCS U OpraHU3alUI0 U3ydeHUs! PU3UKU
Ha JIeSITEIbHOCTHOM OocHOBEe. B mporpamme mo (pU3MKE Y4YWUTBIBAIOTCS BO3MOKHOCTH
yaeOHOrO mpenMera B peanusamuu TpeboBanmii PI'OC OOO Kk mIaHUPYEMBIM
JUYHOCTHBIM M METANpeIMETHBIM pPe3yJibTaTaM OOYy4YeHHUs, a TakKe MEXIPEeIMETHbIC
CBSI3UM E€CTECTBEHHO-HAYYHBIX Y4E€OHBIX MPEIMETOB Ha YPOBHE OCHOBHOIO OOIIEro
o0Opa3oBaHus.

[Iporpamma no (pu3MKe yCTaHABIMBAET paclpeiesieHHe y4eOHOro marepuania Io
rogaM oOyueHus (MO Kiaccam), TNpeajaraetT MNPUMEPHYIO IOCIEA0BAaTEIbHOCTh
U3Y4YEHUSI TEM, OCHOBAHHYIO HA JIOTMKE Pa3BUTHUS NPEIMETHOIO COIEPKAHMS U YUYETE
BO3PACTHBIX OCOOEHHOCTEN 00yUarOINXCS.

[Iporpamma 1o ¢usuke paspaboTaHa C LENbIO OKa3aHUS METOAMYECKON MOMOLIA
YUYUTENIO B CO3/IaHUU paboueil MporpamMMBbl 0 Y4eOHOMY MPEIMETY.

®u3nka SBIAETCS CHUCTEMOOOPA3YIONIMM JUIsl €CTECTBEHHO-HAYYHBIX YYEOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE IPOLIECCOB U SIBJICHU,
U3y4aeMbIX XUMHEH, Ouoyiorueii, actpoHoMuei u ¢usndecko reorpadueid, BHOCUT
BKJIaJl B €CTECTBEHHO-HAy4YHYIO KapTHHY MHpa, NPENOCTaBIseT HauboJiee SICHbIE
oOpa3lpbl MPUMEHEHUsT HAyYHOrO METOoJa IO3HAHMs, TO €CTh crnocoda MOJy4YeHHs
JOCTOBEPHBIX 3HAHUHN O MUPE.

Onmna w3 raaBHBIX 3a7a4 (U3WYECKOro O0O0pa3oBaHMS B CTPYKType OOIIero
oOpa3oBaHMsI COCTOMT B (OPMUPOBAHUU €CTECTBEHHO-HAYYHOM TIPAMOTHOCTU H
MHTEpeca K HayKe y 00y4aromuxcsl.

N3yuyenue ¢u3nku Ha 0a30BOM ypOBHE NIpENINoiaraeT OBJIaJCHHUE CIEAYIOIIUMHU
KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOIIUMH €CTECTBEHHO-HAYYHYO IPAMOTHOCTbD:

e HAY4YHO OOBSICHATH SIBIICHUS;

e OLEHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEI0BAHNUS;

e HHTEPIPETUPOBATH JAHHBIE M HCIOJIb30BAaTh HAy4YHBIE JI0KA3aTelIbCTBa
JUTSI TIOJTyY€HHUS BHIBOJIOB.

[enu nzydyenust pu3uku Ha ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs OMPEICICHBI
B Konuenuuu mnpenonaBanus yueOHoro npeamera «®Pusnka» B 00pa30BaTEIbHBIX
OpraHMA3auaX Poccurickon denepauuu, pean3yOIIUX OCHOBHEIE
oO1eo0pa3oBareNbHble  NPOrpaMMbl,  YTBEPKAEHHOM  pemennem  Koseruu
MunmnctepcTBa npocsemieHuss Poccuiickoit denepanuu (mpotokoi ot 3 aexadbps 2019
r. No ITK-4BH).



Heau uzyyenus: pusMKu:

MpUOOpPETEHUE UHTEPECA M CTPEMIICHHS O0YUaIOIMUXCS K HAYYHOMY HU3YUYEHUIO
MIPUPOIBI, PA3BUTHE UX MHTEIUICKTYAIbHBIX U TBOPUYECKHUX CITOCOOHOCTEH;
pa3BUTHE TMPEJCTABICHUN O HAy4YHOM METO/E MO3HaHMS U (PopMUpOBaHHE
UCCIIENOBATEIBLCKOTO OTHOLIEHUS K OKPYKAIOIINM SIBIICHUSIM;

dbopMHupOBaHWE HAYYHOTO MHUPOBO33PEHUS KaK PE3ysbTaTa HM3YyYCHHsS OCHOB
CTPOCHUS MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DM3HUKU;

dbopMupoBaHre TPEACTaBICHUN O poiau (GU3UKKA [JI Pa3BUTHS APYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJOTHU;

pa3BUTHE MPEACTABICHUN 0 BO3MOXKHBIX cdepax Oyayiien npodeccruoHaabHOM
NEeSATEITLHOCTH, CBA3aHHOUW ¢ (PM3MKOM, TTOATOTOBKA K JalbHEUIIIEMY 00YUIEHUIO
B 3TOM HaIlPABJICHUM.

JlocTkeHre 3TUX 1eJel mporpaMMbl MO (PU3MKE HA YPOBHE OCHOBHOI'O OOIIETO
oOpa3oBaHUs 00ECIICUNBACTCS PEIICHUEM CIEAYIONMINUX 3a1a4:

npuoOpeTeHre 3HAaHUM O JUCKPETHOM CTPOCHHHU BEIIECTBA, O MEXaHUYECKUX,
TETUIOBBIX, DJICKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

MPUOOPETECHUE YMEHUN OINHUCHIBATh U OOBSICHATH (PU3MUECKUE SIBICHUSA C
UCIIOJIb30BaHUEM IMOJTYUYECHHBIX 3HAHUM;

OCBOGHHE METOJOB  pELICHHS  MPOCTEUIINX  pacu€THBIX  3a7a4 C
HCIIOJIb30BaHUEM (du3nuecKux MOJeIeH, TBOPYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a]1a4;

pa3BUTHE YMEHUH HaAOII0/aTh MNPUPOIHBIC SIBJICHUS W BBITIOIHATH OIIBITHI,
mabopaTopHble  pabOTBl M DKCIEPUMEHTANIbHBIE  HCCIEOBAaHUS  C
UCIIOJIb30BAaHUEM U3MEPUTEIBHBIX TPHUOOPOB;

OCBOEHHE TPUEMOB paboThl ¢ wuHoOpMammen ¢(U3NIECKOr0 COJIepKaHUS,
BKJIIOYass MHGOpPMALUI0 O COBPEMEHHBIX JOCTHMIXKEHUSIX (U3UKH, aHAIU3 U
KPUTHUYECKOE OlICHUBaHUE MHGOPMAIINH;

3HAKOMCTBO cO cepaMu MpOQPEeCCHOHATBLHON AESITEIBHOCTH, CBS3aHHBIMU C
(GU3NKON, M COBPEMEHHBIMU TEXHOJIOTHSIMU, OCHOBAaHHBIMM Ha JOCTHMIKEHHUSX
(u3HUeCcKON HayKH.

Ha wusyuenue ¢u3uku (0a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETrO

oOpazoBanusi oTBoauTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 vaca B Henenio), B 8
Kiacce — 68 yacoB (2 yaca B Heaeno), B 9 kimacce — 102 vaca (3 gaca B Hemelno).

[Ipemyraraemeiii B mporpamMmme 1o (u3uke TepedeHb JTa0OpaTOPHBIX pPabOT M
OTBITOB HOCUT PEKOMEHIATENbHBIN XapaKTep, YUYHTENb JeNIaeT BhIOOP MPOBEACHUS
7a0bopaTOpHBIX pabOT H OMBITOB C YYETOM HMHAMBUAYAIbHBIX OCOOCHHOCTEH
0oOy4Jaronuxcsi, CIHUCKa OSKCIIEPUMEHTAIBHBIX 3aJaHWi, TpeajaracMblXx B pPaMKax
OCHOBHOTO TOCYAapCTBEHHOTO dK3aMeHa 1Mo (U3HKeE.



COJEPXAHUE OBYUYEHUA
7 KIIACC

Pa3znes 1. ®u3uka u e€ poJsib B IO3HAHUM OKPY:KAIOIIEero Mupa.

®uszuka — Hayka O mnpupone. SBienus npupoabl. Dusznueckue SBICHUSA:
MEXaHUYECKUE, TEMIIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Oduznueckre BenuuyuHbl. WM3mepenuwe Qusnyeckux BeauuuH. DuU3NUYECKHE
npubopsl. [lorpemHocTs n3mepeHnii. MexxayHapoHasi CicTeMa €IMHHII.

Kak ¢wu3uka w Jpyrue  ecTecTBEHHbIE HAyKM  HM3y4yalOT  [PUPOAY.
EcTecTBeHHO-HaYUYHBIN METO/I TO3HAHUS: HAOJII0JIeHUE, TOCTAaHOBKA HAYYHOTO BOMPOCa,
BBIIBUKEHUE  TUIIOTE3, OKCIEPUMEHT TI0 TMPOBEPKE TUIOTE3, OOBSICHEHHE
HabmogaemMoro sBieHus. Onucanne GU3NUECKUX SBJICHUNA ¢ TOMOIIBIO MOJIEIIEH.

Jemoncmpayuu.

1. MexaHnueckue, TeIJIOBbIE, JIEKTPUIECKUE, MAaTHUTHBIC, CBETOBBIEC SIBIICHHUS.

2. @usnyeckue MNpUOOPHI U TpOLEAypa MNPSIMBIX HU3MEPEHHI aHaJOTOBBIM U

U(POBBIM PUOOPOM.

Jlabopamopnwie pabomul u onvimol.

1. OmpeneneHre UEHBI I€IE€HUS IIKaJIbl U3MEPUTEIBHOTO TPUOOpa.

2. H3mepeHue pacCTOSAHUM.

3. H3mepenue 00bEMa KUAKOCTU U TBEPIOTO TEA.

4. OnpeneneHue pa3MepoB MabIX TEN.

5. M3mepenue TteMreparypsl MpU MOMOIIU KUAKOCTHOIO TEPMOMETPA U JaTUUKA

TeMmepaTyphbl.
6. IIpoBeaeHue wuccieoBaHUS [0 TMPOBEPKE THUIOTE3bl: JalbHOCTh MOJIETA
HIaprKa, MmyrneHHOr0 TOPU30HTAIBHO, TEM OO0JIbIIe, YeM OO0JIbIIIE BHICOTA IMTyCKa.

Paszpnea 2. IlepBoHayajibHble CBEACHUS O CTPOCHUH BELECTBA.

CrtpoeHue BemniecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. OMbIThI, JOKA3bIBAIOIINE
JVCKPETHOE CTPOEHHE BEIIECTBA.

JIBm>kenne yactull BemiecTtBa. CBSI3b  CKOPOCTHM  IBMKEHUS  YACTHL[ C
temriepatypoii. bpoyHoBckoe gBukenue, auddysus. BzaumopeiicTBue yacTuil
BEIIIECTBA: MPUTSHKEHUE U OTTAIKUBAHUE.

ArperaTtHble COCTOSIHUSI BEILIECTBA: CTPOCHHE TIa30B, >KUAKOCTEH U TBEPABIX
(KkpucTtammmyecknx) Tell. B3auMocCBs3b MEXKJYy CBOMCTBAMHM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX W WX AaTOMHO-MOJIEKYJISIpHBIM cTpoeHHeM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Jemoncmpayuu.

1. HabmroneHue 6poyHOBCKOTO JBUKECHHUS.

2. HaGmonenue nuddysun.

3. HaOmionmenue siBieHMil, OOBSICHSAIOMUXCS MPUTSKECHUEM WU OTTAIKHMBAHHUEM

YacTHI] BEUIECTBA.



Jlabopamopnuie padomul u onvimel.

1. OmeHka nTuaMeTpa aToMa METOJIOM PSIOB (C UCToNb30BaHueM GoTorpaduii).

2. OnbITHI 110 HAOIIOJICHUIO TEMIJIOBOTO PACHIMPEHUS Ta30B.

3. OnbIThl 1O OOHAPYKEHUIO ACHCTBUS CUJI MOJIEKYIISIPHOTO MPUTSKEHUS.

Paznen 3. /IBuikeHne U B3auMo/ielicTBHE TeJl.

Mexannueckoe JABWKEHHE. PaBHOMEpHOE H  HEpPaBHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh TNPU HEPABHOMEPHOM JIBMKEHUHU. Pacu€r mytu u
BPEMEHU JABUKEHUS.

SBneHne wuHEpHMU. 3aKOH HWHEpUHMH. B3auMoneicTBhe Ten Kak NIpUYMHA
U3MEHEHHUSI CKOPOCTH IBWKEHMS Tesl. Macca Kak Mepa MHEpTHOCTH Tena. [InoTHocTh
BemecTBa. CBsA3b MNIOTHOCTH ¢ KOJTUYECTBOM MOJIEKYI B €IMHAIIC 00BhEMA BEIICCTRA.

Cuia KaK XapakTepucTuKa B3auMozaeicTBus Ten. Cuiia ynpyroctu u 3akoH ['yka.
N3mepeHne cuibl ¢ MOMOMIBIO JUHAMOMETpA. SIBIEHUE TITOTEHHUS U CUJIA TSKECTH.
Cuna TspkecTh Ha Jpyrux I1uwiaHetax. Bec Ttema. HeecomocTh. CrokeHue cui,
HaIpaBJICHHBIX N0 OAHOM mpsmoil. PaBHoxeicTByromas cui. Cuna tpeHus. TpeHue
CKOJIbXKEHHUS ¥ TpeHHUE NOKOs. TpeHue B Mpupoae U TEXHUKE.

Jemoncmpayuu.

Hab6nronenue MexaHnueckoro IBMKEHHUS Tela.
N3MepeHne cKkopoCTH MPSIMOJIMHENHOTO JBUKECHHUS.
HaOntonenue siBieHUsI THEPIUU.

1
2
3
4. HaOmroneHne u3MeHeHus: CKOPOCTH MPU B3aMMOJICHCTBUH TETI.
5. CpaBHEHUME Macc MO B3aUMOACHCTBUIO TE.
6. Clo)eHue cuil, HalpaBJIEHHBIX 110 OJHOM MPSIMOM.
Jlabopamopnwie pabomuel u onvimol.
1. OmpenenieHHe CKOPOCTH PABHOMEPHOIO JABMKEHHUS (IIApUKAa B JKHUJKOCTH,
MOJIETH ICKTPUIECKOT0 aBTOMOOWIISI M TaK Jajee).

2. OnpeneneHue cCpeaHEl CKOPOCTH CKOJBXKEHHs Opycka WIM IIapuka IO
HAaKJIOHHOM IIOCKOCTH.
Onpenenenre MIOTHOCTH TBEPIOTO TeNA.

4. OmnbIThI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTsbkeHus  (aedopmanun)
MPY>KUHBI OT MPUIIOKEHHOMN CHJIBI.

5. OmnsIThl, I€MOHCTPUPYIOLIKE 3aBUCUMOCTb CHJIbI TPEHHS CKOJIBKEHHS OT BeEca
TEeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBjienne TBEPABIX TeJl, dKUIKOCTEN M ra30B.

Hasnenue. CriocoObl yMEHBILIEHHUS U YBEJIUMYEHHs JAaBieHus. JlaBieHue rasa.
3aBUCHUMOCTbD JIaBJIEHUs raza ot o0béMa, Temiepatypsl. Ilepenaya naBnenus TBEPIALIMU
TEIaMH, >KUAKOCTSIMM M Taszamu. 3akoH Ilackansa. IIHeBMaTnueckue MalIMHBI.
3aBUCUMOCTh JIaBJICHUS JKUAKOCTH OT TIyOuHBI. ['mMapocTatuueckuid mapajokc.
CooOmmaromuecs cocynbl. ['napaBindyeckue MEXaHU3MBbl.

Atmochepa 3emuin u arMmocdepHoe JnaBiieHue. [IpuuMHBI CylIeCTBOBaHUS
Bo3nymrHONW oOomouku 3emnu. Onweit  Toppuuennu. W3mepenue armochepHOTo



JaBJICHUs. 3aBUCUMOCTb aTMOC(EPHOIO JaBJEHHUS OT BBICOTHI HaJ YPOBHEM MODSL.
[TpuGops! 15 U3MEpeHus aTMOCPEPHOTO TABIICHUSI.
JlelicTBUE KMIKOCTH M Ta3a Ha NOTPYyKEHHOE B HHUX TeENO. BrITankusaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BozngyxomnnaBanue.
Jlemoncmpayuu.
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3aBUCUMOCTh JAAaBJICHUA ra3a OT TeMIepaTyphl.

[lepenaya naBiaeHus KUAKOCTBIO U Ta30M.

Coobmraromuecs: CoOCy/Ibl.

['mppasnuueckui npecc.

[IposiBieHue necTBUS aTMOCPEPHOTO TABICHUS.

3aBUCUMOCTh BBITAJIKUBAIONIEH CHJIBI OT 00bEMa MOTrPYKEHHOW YacTH Tella U
MJIOTHOCTH >KUIKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEH CUJIBI BECY BBITECHEHHOW KUJIKOCTH.

VYcnoBue maBaHus TeN: IJIABAHUE WJIM MOTPYKEHHE TEI B 3aBUCUMOCTU OT
COOTHOILICHHS TUIOTHOCTEN TeJla U KUJKOCTH.

Jlabopamopnwie pabomul u onvimol.

1.

HccnenoBanue 3aBUCMMOCTH Beca Tejla B BOJE OT 00bEMa MOTPYKEHHOU B
YKUJKOCTh YaCTH TeJIa.

OmnpeneneHne BBITAIKUBAIOLIEH CUJIBL, IEUCTBYIOIIEH Ha TENO, MOIPYKEHHOE B
KUIKOCTb.

IIpoBepka HE3aBUCHMOCTH BBITAIKHABAIOIIECH CHJIBI, JEHUCTBYIOIIEH Ha TEIO B
KUIKOCTH, OT MacChl Tena.

OneITel, JAEMOHCTPUPYIOIIME  3aBHUCHUMOCTH  BBITAJKHUBAKOLIEH  CHIIBI,
JIEHUCTBYIOIIEH Ha TENO B >KUAKOCTH, OT 00BhEMa MOTPYXEHHOU B KUIKOCTH
YaCTHU TEJIA ¥ OT IUNIOTHOCTHU KUJIKOCTH.

KoncTpynpoBanue apeoMeTpa WM KOHCTPYUPOBAHUE JIOJIKH U ONIPENCIICHUE €€
rpy30H0ABEMHOCTH.

Pa3zpnes S. PaGoTra 1 MOIIIHOCTB. JHEPruUs.

Mexanudeckas pabora. MOIHOCTb.

[IpocTbie MeXaHU3MBI: pbryar, 0J0K, HaKJIOHHAs MI0CKOCTbh. [IpaBuino paBHOBecHus
peiuara. [IpuMeHeHue mpaBuia paBHOBECHS! pblyara K OJOKY. «30JI0TO€ MPaBUIIO»
mexanuku. KI1JI npocteix mexanu3mMoB. [IpocTeie MexaHU3MBbI B OBITY U TEXHUKE.

Mexannueckasds  sHeprus. KuHernueckas W NOTEHIMalIbHAs  JHEPIUA.
[IpeBpaiieHre ONHOrO BHJIAa MEXAHUYECKOW SHEPrHM B APYrod. 3aKOH COXPaHEHHUS

SHEPIrUu B MEXaHUKE.
Jemoncmpayuu.

1.

[Ipumepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopnsie pabomul u onvimol.

1.

2.

Omnpenenenre pabOTbl CHIIBI TPEHUS MPU PABHOMEPHOM JIBIXKEHHMM Tejla IO
TOPU30HTAIILHOM ITOBEPXHOCTH.
Hccenenosanue ycioBuil paBHOBECHS pblyara.



3. M3mepenue KII/] HaKTOHHOW MJIOCKOCTH.
4. V3yuyeHwne 3aKOHA COXpPaHEHUs MEXAHUYECKON YHEPIUH.

8 KUIACC

Paspneu 6. TerioBbie AiBJICHUA.

OCHOBHBIE  TIOJIO)KEHHUSI  MOJIEKYJISIPHO--KUHETUYECKOM  TEOpUU  CTPOECHUS
BemiecTsa. Macca M pasMepel aToOMOB M MOJIEKYJ. ONBITBI, NOATBEPKAAIOLINE
OCHOBHBIE ITOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKOU TEOPHH.

Mopenn  TBEPIOro, JKUAKONO M ra3o00pa3HOrO0 COCTOSHUWA  BELIECTBA.
Kpucranmnumueckue u amopduoie Tena. OObsSCHEHHE CBOMCTB Tra3oB, >KHJIKOCTEH H
TBEPABIX TEJI HA OCHOBE IIOJIOXKCHUM MOJIEKYJIIPHO--KUHETUYECKOH  TEOPHH.
CmaunBaHMe U KalWUIApHBIE sBICHUS. TeIIoBOE pacliupeHUe U CKATHE.

Temneparypa. CBsi3p TeMIIepaTypbl CO CKOPOCTBIO TEIJIOBOTO JABUKEHHUS YaCTHII.
Buytpennsia sHeprus. CriocoObl U3MEHEHHsI BHYTPEHHEW SHEPTruM: TEIUlonepenaya u
coBepiieHHe padboThl. Buael Temmonepenauu: TEIIONPOBOJHOCTh, KOHBEKLHA,
U3JIy4YCHHE.

KonnuecTtBo TemnoTel. VYaenpHas TEMIOEMKOCTh BELIECTBA. 1e€IIOOOMEH U
TEIJIOBOE paBHOBECHE. YpaBHEHHUE TerioBoro OanaHca. [lmaBieHune u OTBepAEBaHUE
KPUCTAJUIMYECKUX BEIIECTB. YJenbHass TeIwioTra IuiaBieHud. llapooOpasoBanue u
koHJeHcauusa. Mcnapenue. Kumenue. VYaenbHas Temjaora napooOpa3oBaHUSL.
3aBUCHUMOCTh TEMIIEPATYpPbl KUIIEHUS OT aTMOC(EPHOTO JaBICHHUS.

BrnaxnocTts BO3ayXa.

DHeprus TOIIMBa. Y IeJIbHAs TEII0Ta CTOPAHUs.

[Ipunuune padoTs! TemnoBeix Asurateneit KI1/I tenmnosoro nurarens. Temnosbie
JBUTATENIN U 3alATA OKPYKAIOIIEH Cpebl.

3aKOH COXPAaHEHMSI U NIPEBPALEHUS SHEPTUH B TEIIOBBIX MPOLECCAX.

Hemoncmpayuu.

1. HaGmroneHnue 6poyHOBCKOTO JBUKCHUS.

Habmonenue nuddysumn.

Habmronenue SsBIeHU CMauyMBaHUS U KaMLIAPHBIX SBIICHUM.
HabutoieHue TemnoBoro pacimpeHust Ted.

N3meHenue paBieHHsl ra3a NOpU H3MEHEHMHM OO0BbEMA W HArpeBaHUM WIIU
OXJIAXKJICHUH.

6. IlpaBuiia u3MepeHus TeMIEepaTyphbl.

7. Buasl Temmonepenayu.

8. OxutaxaeHue npu COBEPLICHUHN pabOTHI.

9. HarpeBanue nipu coBepiieHur pabOThl BHEIIHUMH CHJIAMHU.

10. CpaBHEHHE TETVIOEMKOCTEN PA3JINYHBIX BELIIECTB.

11. Habmronenue KuneHus..

12. HabmroieHne nocTossHCTBA TEMIEPATyphl PH TIABJICHUH.

vk W



13. MoJienu TeIUIOBBIX JABUTATEIICH.

Jlabopamopnwie pabomuel u onvimol.

1. OnbITHI IO OOHAPYKEHUIO ACHUCTBUS CUJI MOJICKYJISIPHOTO TIPUTSAKEHUS.

2. OnbITHI 110 BBIPAIIMBAHUIO KPUCTAJLIOB IOBAPEHHOW COJIM WJIM caxapa.

3. OnbITel 1O HaOMIOIEHUIO TEIUIOBOTO PACIIUPEHHS] Ta30B, KUAKOCTEH U

TBEPABIX TEIL.
4. OmnpenencHue TaBICHUS BO3AyXa B OALTOHE MITIPHUIIA.
OMnBITHI, IEMOHCTPUPYIOITUE 3aBUCUMOCTh JABJICHUS BO3yXa OT €ro o0bhéma n
HarpeBaHUs WA OXJIAKICHHUS.

6. IIpoBepka rumoTe3bl JUHEHHON 3aBUCUMOCTH JJIUHBI CTOJIOMKA MKUIAKOCTH B
TEPMOMETPUUYECKOUN TPyOKe OT TEMIIEPATYPHI.

7. HabGmiomenve wW3MEHEHUST BHYTPEHHEH DJHEpruM Tela B PE3yJIbTaTe
TerIonepeaauu U padoThl BHEITHUX CHUJI.

8. HccnenoBanue siBJCHUS TEIOOOMEHA MPU CMEIIUBAHUM XOJIOAHOW U ropsiuei
BOJIBL.

9. OmnpezaeneHue KOIUYECTBA TEIUIOTHI, OJYYEHHOTO BOJIOM MPHU TEIJIOOOMEHE C
HarpeThiM METAUTMYECKUM [UIUHAPOM.

10. OnpenenieHne yaeabHON TEITOEMKOCTH BEIIECTBA.

11. MccnenoBanue npolecca UCapeHusl.

12. OnpeiesieHue OTHOCUTENIBHOM BIIAXKHOCTH BO3yXa.

13. Onpenenenue yaenbHON TeIUIOTHI IIABJICHUS JIbJA.

Paznen 7. DiaekTpuyeckue 1 MATHUTHbIE SIBJICHUS.

Onektpuzaums Ten. JIBa poja d3IEKTpUYECKHX 3apsaoB. BzaumopeiicTehe
3apspKeHHBIX Ted. 3akoH KyioHa (3aBUCMMOCTH CUJIbl B3aUMOJACHCTBHS 3apsiKEHHBIX
TEJ OT BEJIMYMHBI 3aPSJI0B U PACCTOSHUS MEXKIY TETIAMH ).

Onektpuueckoe tmone. HanpsoxkéHHOCTh  dnekTpuueckoro mnojis. I[IpuHnmn
CYTIEPIIO3UIINH JIEKTPUIECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenu »snexktpuyeckux 3apsgoB. OJIEMEHTAPHBIA AIEKTPUUYECKUI  3apsl.
Crpoenue atoma. [IpOoBOOHUKH W UAJIEKTPUKUA. 3aKOH COXPAHEHUS SJIEKTPHUUECKOTO
3apsaa.

DJIEKTPUYECKHUM TOK. Y CIOBHUS CYIIECTBOBAHUS AIICKTPUUECKOTO TOKa. MIcTOuHMKN
MOCTOSIHHOTO TOKa. JIEHCTBUSA DJIEKTPUYECKOTO TOKa (TEIUIOBOE, XHUMHUYECKOE,
MAarHUTHOE). DJIIEKTPUUECKHUM TOK B KUIKOCTSIX U razax.

Dnextpuueckas uenb. Cuna Toka. DIeKTpuueckoe HarnpsbkeHue. COnpoTHUBIICHUE
MPOBOJIHUKA. YAEIbHOE COMNPOTUBICHHE BemiecTBa. 3akoH OMa il y4yacTKa IENHu.
ITocnenoBaTenbHOE U apaIEIbHOE COCTMHEHNE TPOBOJHUKOB.

Pabota ® MOIIHOCTH DJEKTPUYECKOTO TOKa. 3akoH JIxoyms—JleHia.
DneKkTpuYecKue Ienu U TOTPEOUTENH JIICKTpUUeckor sHepruu B ObITy. KopoTkoe
3aMbIKaHHUE.

[TocTossHHBIE MarHuThl. B3anMOAEWCTBHME NOCTOSAHHBIX MAarHuTOB. MarHuTHOE
nojie. MarouTHoe moJjie 3eMJIM U €ro 3HaueHHe Ui Ku3Hu Ha 3emiie. OnbIT DpcTena.



MarsuTHoe IoJje QJICKTPUICCKOT'O TOKa.IIpHMCHCHHC QJICKTPOMAariuTOB B TCXHHKC.
I[eﬁCTBHe MAarimuTHOIO 1OJIs1 Ha IPOBOAHHUK C TOKOM. 9J’I€KTpOI[BI/IFaTeJIB IIOCTOAHHOI'O

TOKaA.

Hcnonp30BaHue SJIEKTPOJABUIATENIEM B TEXHUYECKHX YCTPOMCTBaX M Ha

TpaHCIIOPTE.
Onbitel @apajnes. SIBieHUE SICKTPOMArHUTHOM WHAYKIUU. [IpaBuno Jlenna.
Onexrporenepatop. CrocoObl MOMYYEHUS SIACKTPUUCCKON IHEPTUU. DIICKTPOCTAHITUU
Ha BO30OHOBJISIEMBIX HCTOUHUKAX YHEPTUH.
Jemoncmpayuu.
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25.

DnexTpu3anus Tell.

JIBa poJia 3JIEKTPUYECKHX 3apsAI0B U B3AUMOJCHCTBHE 3apsSyKEHHBIX TEIl.
Y CTpONCTBO U AEHCTBUE IIEKTPOCKOIIA.

DnekTpocTaTuyecKas MHAYKIIHS.

3aKOH COXPAHEHMS JICKTPUYECKHUX 3aPSI0B.

IIpOBOTHUKH U TU3IEKTPHUKH.

MopnenrpoBaHUE CUIIOBBIX JIMHUIN JIEKTPUYECKOTO MOJIS.

M cTOYHMKN TOCTOSTHHOTO TOKA.

JIeHiCTBUSA DIEKTPUYECKOTO TOKA.

. DNEKTPUYECKUI TOK B HKUJKOCTH.

. I'a30BbIN paszps.

. I3sMepeHne cuiibl TOKa aMIepMETPOM.

. I3MepeHune 3JIeKTpUUEeCKOro HAPSKEHUST BOJBTMETPOM.

. PeocraT u mara3zuH cONpOTUBIICHH.

. BzaumoiericTBre TOCTOSSHHBIX MAarHUTOB.

. MozenupoBaHre HEBO3MOXHOCTH PA3I€JICHUS MTOJFOCOB MarHuTa.
. MonenupoBaHHE€ MAarHUTHBIX MOJIE MOCTOSIHHBIX MATHUTOB.

. OneIT Dpcrena.

. MarHuTHoE 1noJje Toka. DJIeKTPOMarHur.

. JlelicTBHE MarHUTHOTO IOJI1 HA TPOBOJHUK C TOKOM.

. DNEeKTPOABUTATENL TOCTOSTHHOTO TOKA.

. UccnenoBanue aBiaeHUS 3IEKTPOMATHUTHON UHAYKIIUH.

. OnbiTel Papages.

. 3aBUCUMOCTb ~ HAamlpaBJI€HUA MHAYKIMOHHOIO TOKa OT YCIOBHUM  €ro

BO3HUKHOBEHHUSI.
DJeKTporeHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopnsie pabomul u onvimol.

1.

OneITel 1O  HAOMIOAEHWIO  DJCKTPU3AIMH TEd HMHAYKIUEH ©  IpHU
COTIPUKOCHOBEHHH.

UccnenoBanne ACUCTBUS  DJICKTPUYECKOTO TIOJIE HA TMPOBOAHUKUA U
JTUDJICKTPHKH.

COopka u npoBepka pabOThI ANEKTPUIECKON LIETTH TOCTOSTHHOTO TOKaA.
N3mepenne u peryaupoBaHie CUIIbI TOKA.



N3mepeHne u peryImpoBaHUE HAIIPSKEHUS.

6. HccienoBanne 3aBUCUMOCTH CHWJIbI TOKA, WAYLIIETO YEpe3 PE3UCTOp, OT
COITPOTHUBIIEHUS PE3UCTOPA U HATIPSDKEHUS HA PE3UCTOPE.

7. OnbIThL, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb SJIEKTPUYECKOTO COIMPOTUBIICHUS
POBOJHUKA OT €ro0 JJIMHBI, INIOMAAU TONEPEYHOTO CEYEHUS U MATEPHAIIA.

8. IlpoBepka mpaBwia CIIOXKEHHUS HANPSOKECHUW TPU  MOCIEA0BATEIIBHOM
COCAMHEHNH JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBuna s CWJIbl TOKa IIPU MAPAUICITBHOM COECAUHECHUU
PE3UCTOPOB.

10. Omnpesenenre paboThl IEKTPUUYECKOTO TOKA, UAYIIETO Yepe3 pe3UucCTop.

11. OnpeesieHne MOITHOCTH 3IEKTPUYECKOr0 TOKA, BBIAEISIEMOM Ha PE3UCTOPE.

12. MccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HIYLIErO 4YEpe3 JIAMIIOYKY, OT
HaIpsDKEHHS Ha HEW.

13. Onpenenenne KII/[ HarpeBarens.

14. UccrnenoBanne MarHuTHOTO B3aMMOJIEVCTBUS OCTOSIHHBIX MATHUTOB.

15. I3ydeHue MarHuTHOTO TOJISI MOCTOSIHHBIX MAarHUTOB MPU WX OOBEIUHEHUH U
pa3iciICHUHN.

16. MccnenoBanue IeMCTBUS IEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIKY.

17. ONBITHI, IEMOHCTPUPYIOIINE 3aBUCHUMOCTh CHJIBI B3aMMOJICMCTBUS KAaTYIIKHU C
TOKOM Y MarHuTa OT CHJIbI TOKA U HANPABJICHUS TOKA B KaTYIIKE.

18. M3yueHue nercTBUSI MArHATHOTO TOJIs HAa TPOBOAHUK C TOKOM.

19. KoHcTpynpoBanue u uzydeHue padoThl 3J1€KTPOABUTATEIIS.

20. 3mepenne KIIJ[ anekTpoaBUrateibHOM yCTaHOBKHU.

21. OOBITBIL 1O  HCCIEOBAHUIO  SIBJICHUS  DJIEKTPOMATHUTHOM  MHIYKLIHHU:
WCCJIEIOBAHNE U3MEHEHUI 3HAYCHUS M HAIPABJICHUSI MHAYKIIMOHHOTO TOKA.

9 KJIACC

Pasznes 8. Mexanuyeckue siBJIeHUs.

Mexannueckoe  ABWKeHHe. MarepuanbHas — Touka. (Cucrema  OTcyéra.
OTHOCHUTENIBHOCTh ~ MEXaHWYECKOIO  JIBM)KEHMs. PaBHOMEpHOE  NpSAMOJUHENHHOE
nBrkeHue. HepaBHoMmepHOe mpsMonMHEWHOe ABrkeHue. CpeaHsss M MIHOBEHHas
CKOpOCTB TeJla IPU HEPABHOMEPHOM JBHKECHUHU.

VYckopenne. PaBHOycKOpeHHOE TIpsiMOJIMHEHOe JaBIKeHne. CBOOOAHOE MajicHUE.
Onbitel ['anunes.

PaBHOMepHOE JnBMXKEHHE TO OKpYyKHOCTH. llepmom u wacrota oOpaiieHus.
JIuHeHas u yrioBast CKOpOCTH. LIeHTpoCTpeMUTENIBHOE YCKOPEHHUE.

ITepsrii 3axkoH Herotona. Bropoint 3akoH Herotona. Tperuit 3akon HreroToHa.
[TpuHIMIT CynEepNIO3UIIUN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHHUS CKOJIbKEHUS, Cuia
TPEHHUsI IOKOSI, APYTUE BUIBI TPEHUS.



Cuna TSKeCTU U 3aKOH BCEMHUPHOTO TATOTEHHsI. Y CKOpEHHE CBOOOAHOTO MaIeHHUS.
JBrxenue maner Bokpyr CousHua. IlepBasg kocmuueckass ckopoctb. HeBecomocTs u
IIEPErpy3KH.

PaBHoBecue wmatepuanbHOM TOuku. AOcomoTHO TBEpAOe Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPETIIEHHOM OChIO BpamieHuss. MomeHT cuiibl. LleHTp TskecTH.

Nmnynsc Ttena. M3meHenue wumiynbca. MMOynabc cuibl. 3aKOH COXpaHEHHS
UMITyJibca. PeakTuBHOE ABMKEHHE.

Mexanudeckass paboTa U MOIIHOCTh. PaboTa CHJ TSDKECTH, YIPYTOCTH, TPEHUS.
CBsi3b odHepruu W pabotel. [loTeHIMalbHAs »HEPrUs Teja, TMOJHSATOTO HaJ
NOBEPXHOCThIO 3eMiu. lloTeHuumanbHass sHeprus cxkartod mpykuHbl. KuHernueckas
sHeprusg. Teopema O KHHETHYECKOW BSHEPrHH. 3aKOH COXPAaHEHHS MEXaHHYECKOU
DHEPIUHU.

Jlemoncmpayuu.

1. HaOmioneHne MeXaHMYECKOTO JBMIKEHMsI Tejla OTHOCHUTEIBHO Ppa3HbIX Tell

OTCYETA.

2. CpaBHEHME IIyTE€d W TPACKTOPHUM JBWIKEHHS OJHOTO M TOTO K€ Tela
OTHOCHUTENBHO Pa3HBIX TEII OTCYETA.

N3mepeHne CKOpOCTH U YCKOPEHMS IPSIMOJIMHENHOIO IBUKEHUS.
HccnenoBanne npu3HaKkOB PaBHOYCKOPEHHOI'O IBUKECHUS.

HaGnronenue nBMKEHUS Tella 10 OKPYKHOCTH.

Habnrogenne MexaHMYeCKUX SIBIIEHUW, MPOUCXOIAIIMX B CHCTEME OTCUETa
«Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JBUXEHHUH OTHOCUTEIBHO
KaOuHeTa (PU3UKU.

A

7. 3aBUCHMOCTb YCKOPEHHMS Tejla OT MACChI TeJla U JEUCTBYIOIIEH HA HETO CHUJIBI.

8. HaOnroneHue paBeHCTBA CUII ITPU B3aUMOJICHCTBUU TEI.

9. M3meHneHue Beca Tena Npu YCKOPEHHOM JIBUKEHUMU.

10. [lepenaya nmnynbca npu B3auMOJIECUCTBUU TEN.

11. [IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOICHUCTBUU TEll.

12. CoxpaHEeHHE UMITYJIbCA TPU HEYIIPYTOM B3aUMOJEHCTBUU.

13. CoxpaHeHHE UMITYJIbCa TTPU a0COJIFOTHO YIIPYTOM B3aMOCHCTBUM.

14. HabmroieHue peakTUBHOTO JIBHXKCHUSI.

15. CoxpaHeHHe MEXaHUYECKOW PHEPTUU TTPU CBOOOTHOM IaJICHUU.

16. CoxpaHeHHE MEXaHMYECKOW SHEpruy MpHU ABWKEHHHM Teja MOJ JEHCTBUEM
PY>KUHBI.

Jlabopamopnsie pabomul u onvimol.

1. KonctpyupoBanue TpakTa [Jsi pa3roHa W JaJIbHEHIIEr0 pPaBHOMEPHOIO
JBIKEHUS IAPUKA U TEJIEHKKH.

2. Ompepenenne CpeaHE CKOPOCTH CKOJIbKEHUS OpyCKa WU JBYDKCHHS IIapUKa
10 HAKJIOHHOM TUIOCKOCTH.

3. OnpeneneHue yCKOpPEHHUs Tejla TMPU PABHOYCKOPEHHOM JBIKCHUHU TIO
HAKJIOHHOM TUIOCKOCTH.



10.

11.

HccnenoBanue 3aBUCMMOCTH IMYyTH OT BpPEMEHM IMPU PABHOYCKOPEHHOM
JBYDKEHUN 0€3 HaYaJIbHOW CKOPOCTH.

[IpoBepka rumoTessl: €ciau IpU PaBHOYCKOPEHHOM JIBIKEHUHM 0€3 HavyalbHOM
CKOPOCTU MYTHU OTHOCSITCSA KakK psii HEYETHBIX YHCEN, TO COOTBETCTBYIOLIUE
IPOMEKYTKH BPEMEHU OJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUJTBI TPEHHS CKOJIBKEHUS OT CHIIBI HOPMAJIBHOTO
JABJICHUS.

Omnpenenenre ko duIeHTa TPEHNUS CKOJTBKCHUS.

Omnpenenenre KECTKOCTU PYKUHBI.

Omnpenenenre pabOThl CHIIBI TPEHUS MPU PABHOMEPHOM JIBIXKCHHMH Tejla IO
TOPU30HTAIBHON TOBEPXHOCTH.

Omnpenenenne pabOTHI CHIIBI YIPYTOCTH IPU MOABEME TPY3a C UCIIOIB30BAaHUEM
HEMOJIBMYKHOTO U MOJABUKHOTO OJIOKOB.

N3yuyenue 3akoHa COXpaHEHUS SHEPTHH.

Pa3znen 9. Mexann4yeckue KoJ1e0aHUS U BOJIHBI.

KonebarenbHoe naBuxeHne. OCHOBHBIE XAPAKTEPUCTUKH KOJIEOAHUM: TEPHO/,
4acToTa, aMIUIATyAa. MareMaTH4ecKuii W MpYyKUHHBIM MasTHUKU. lIpeBpameHne
SHEPrUM MPU KOJIeOATETbHOM IBUKEHHUH.

3aryxatomue kosiebanus. BoinyxaeHHble KosieOanus. Pe3onanc. Mexanuueckue

BOJIHBI.

CBoiicTBa MexaHWYECKUX BOJH. [IpomonbHble M momepedHsle BOJHBL. J[mMHA

BOJIHBI M CKOpPOCTh €€ pacmpocTpaHeHus. MeXxaHuueckrue BOJHBI B TBEPIOM Tele,
CECMHUYECKHUE BOJIHBIL.

3ByK. I'poMKOCTh 3Byka M BbIcOTa ToHA. OTpaxeHue 3Byka. MH}pa3Byk wu
YIbTPa3BYK.

Hemoncmpauuu.

1.

SAN AR

HaGmronenne xoseOGaHuii Ten MMOX AEUCTBUEM CHJIBI TSKECTH W CHIIBI
yIPYTOCTH.

Hab6nronenue xonebanuii rpy3a Ha HUTU U HA TIPY)KUHE.

HaGnronenue BeIHYKIEHHBIX KOJICOaHHI 1 pe30HaHca.

PacnipocTpaneHne nMpo10IbHBIX M TIOTIEPEYHBIX BOJIH (HA MOJICTIH).
HaGnronenue 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHI pe30HAHC.

Jlabopamopnwie pabomuel u onvimol.

1.
2.
3.

Onpenenenre 4acTOThI U MEpUoia KoJieOaHUN MaTEMaTUYECKOTO MasITHUKA.
OmnpeneneHre 4acTOThl U MepUoa KojieOaHUN NPy KUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH MEPUO/Ia KOJICOAHUI MOABEIIEHHOTO K HUTHU Tpy3a
OT JIJIMHBI HUTH.

HccnenoBanue 3aBUCUMOCTH Tepuojia KoyieOaHUl MPY>KUHHOTO MasTHUKA OT
Macchbl Ipy3a.

[IpoBepka HE3aBUCUMOCTHU TEepHUOJa KojieOaHUM rpy3a, MOABEIIEHHOTO K HUTH,
OT MaccChl Ipy3a.



6. OmbITI, TEMOHCTPUPYIOLIUE 3aBUCUMOCTh MEpHOJa KOieOaHUW MPY>KUHHOTO
MasiITHUKA OT MACChl IPy3a U KECTKOCTH MPYKUHBI.

7. W3MepeHue ycKkopeHust CBOOOAHOIO MaECHUS.

Pa3zges 10. D1eKTpOMArHuTHOE 1MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHuTHOE ToJie. DIJIEKTPOMarHUTHBIE BOJIHBI. CaoiicTBa
ANeKTpoMarHuTHhIX BoJIH. Illkama »nexkrpomMarHuTHBIX BOJIH. Mcmonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3U.

DneKTpoMarHuTHas rpupoja ceeta. CkopocTh cBeTa. BolHOBBIE CBOWCTBA CBETA.

Jlemoncmpayuu.

1. CBolCTBa 3JIEKTPOMarHUTHBIX BOJIH.

2. BOJIHOBBIE CBOMCTBA CBETA.

Jlabopamopnwie pabomel u onvimol.

1. M3yyeHue CBOWCTB JJIEKTPOMArHUTHBIX BOJH C TIOMOIIBI0 MOOMIILHOTO

TenedoHa.

Pa3znes 11. CBeToBbBIC ABJICHUS.

JlyueBas mozenn cBera. Mcrounuku csera. lIpsMonmueliHOe pacnpocTpaHEeHUE
ceeta. 3armenuss Connua u Jlywel. Otpaxkenue ceta. [lnockoe 3epkano. 3akoH
OTPAKECHUS CBETA.

[Ipenomnenue cBeta. 3akoH npenomieHus cBera. [loaHoe BHYTpEHHEE OTPaKEHHE
cBeta. Mcnonb30BaHuE OJHOTO BHYTPEHHETO OTPAKEHUSI B ONTHYECKUX CBETOBOJAX.

JIunza. Xox nyueit B nuH3e. Ontuyeckas cucrema (poroanmnapara, MUKpOCKOIA U
Teneckona. ['a3 kak onTuyeckas cucteMa. ban3opyKkocTh U JanbHO30PKOCTb.

Paznoxenue 6enoro ceeta B criekTp. OnbiTel HptoToOHA. CrioskeHHE CIEKTPaTbHBIX
uBeToB. /lucnepcus ceera.

Hemoncmpauuu.

[IpsAMonMHEHOE pacpOCTPaHEHHE CBETA.

OtpaxkeHue cBeTa.

[Toy4yenue n300pakeHUi B MIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomiienue cpera.

OnTtuyeckuii CBETOBO/I.

Xon nyyei B coOuparolieit JImH3e.

XoJ1 Ty4el B pacCErBArOIIECH JIMH3E.

[Tomyyenue n300pakeHU ¢ TOMOIIBIO JTUH3.

[Ipunuun aeiictBus horoanmnapara, MUKpPOCKOIA U TEJIECKOIA.

10. Mopenb riasza.

11. Pa3noxenue 6e10ro cBeTa B CIEKTP.

12. [lomy4yenue 6em0r0 CBETA IPH CIOKEHUH CBETa PA3HBIX I[BETOB.

Jlabopamopnsie pabomul u onvimol.

1. HccnepoBaHue 3aBUCMMOCTH yIJla OTpPa)XXEHUsT CBETOBOTO Jiydya OT yria
naJieHuUs.

2. M3yuenune xapakTepUCTUK N300paKEeHUs MIPEAMETA B TUIOCKOM 3€pKaJie.
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3. HccnepnoBaHne 3aBHCUMOCTH yTIJla TPEJIOMJIEHHS CBETOBOIO Jiyda OT YIJa
MaJICHUS HA TPAHULIE «BO3TyX—CTEKIION.

4. llomyueHne n300pakeHH ¢ MOMOILBIO COOUPAIOLIEH JTHH3BI.

Omnpenenenre (HOKYCHOTO pacCTOSHUS W ONTUYECKOW CHIIBI coOuparolei
JIVH3BI.

6. OmnbITHI IO Pa3JI0KEHUIO OETIOro CBETA B CHEKTP.

OnpITEl MO BOCHPUATHIO IIBETa MPEAMETOB IMPH HX HAOMIONEHUU dYepes
[[BETOBBIC (DUIIBTPHI.

Pa3znea 12. KBanroBble IBJI€eHUS.

Onwitel  Pesepdopna u maHerapHas monens aroma. Mogjens atoma bopa.
Hcenyckanne u nornomenre ceera aroMoM. KBaHThI. JIMHENYaThIe CIEKTPHI.

PamnoaktuBHOCTE. Anb(a-, 6eTa- u ramma-usnydenusi. CTpoeHHe aTOMHOTO sIIpa.
Hyxkiionnas Mmogens aroMHoro siapa. M3otonsl. PaguoaktuBHble nipeBpaiienus. [lepuon
IoJIypacnaaa aTOMHBIX sJEp.

SAnepHble peakuuu. 3aKOHBl COXPAaHEHHUS 3apsSJ0BOTO M MacCOBOIO YHCEI.
OHeprus CcBs3M aTOMHBIX sAnep. CBs3b Macchl U SHEpruu. Peaknuu cuHTe3a U JelneHUs
anep. MUcrounuku 3ueprun CosHIa U 3BE3.

SAnepHas oHepretuka. JIeHCTBHS paJMOAKTUBHBIX W3JIYYCHUM Ha JKUBBIE
OpraHU3MBl.

Jemoncmpayuu.

1. CHexTpsl U3IIy4YEeHHS U MOTJIOUICHUS.

2. CHexkTpsl pa3IMyHbIX Ta30B.

3. CnekTp Bogopoja.

4. Habmonenue TpekoB B kamepe Buibcona.

5. Pabora cu€Turka HOHU3UPYIOLIUX U3TYyYEHUN.

6. Perucrpanus uzinydeHusi NpupOIHbIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnwie pabomuel u onvimol.

1. HaOmroneHue CrijIomHbIX U TUHEHYAThIX CIEKTPOB U3IYUESHHUS.

2. HccnenoBaHue TPEKOB: U3MEPEHUE SHEPIMM YACTHIBI 10 TOPMO3HOMY IYTH

(no dortorpadusam).

3. H3MepeHnue painoakTUBHOTO (OHA.

IHoBTOpUTEIBLHO-0000 1A NI MOYJIb.

[ToBTOpUTENBHO--00001aI0IUI MOIYJIb NMpEAHA3HAUYEH AJIi CHUCTEeMATU3allud U
000011IeHHs] TPEIMETHOTO COJEPKAHUSI U ONBITA ESITEIbHOCTH, TPUOOPETEHHOTO TPU
M3YyYEeHUU BCero Kypca (uU3uMKH, a Takke Mg TOJIMOTOBKM K OCHOBHOMY
roCcyJlapCTBEHHOMY »JK3aMeHy Mo (u3uke a1l oO0ydaroluxcs, BBIOPABIIMX 3TOT
y4eOHBIN MpeIMeT.

[Ipn wW3ydyeHUM IaHHOTO MOJIYJI PEATU3YIOTCS M CHCTEMAaTH3UPYIOTCS BHJIBI
JEeSTEIbHOCTH, Ha OCHOBE KOTOPBIX OOECIeuMBaeTCsl JNOCTH)KEHHE NPEIMETHBIX U
MeTarpeaMETHBIX MJIaHUPYEMBIX pE3yNbTATOB o0y4eHus, dbopmupyeTcs
€CTECTBEHHOHAy4YHass TIPaMOTHOCTb: OCBOEHUE HAy4YHBIX METOJIOB HCCIEHOBaHUS



SBJICHUH MIPUPOJIBI U TEXHUKH, OBJIAJICHUE YMEHUSIMU OOBACHATh (PU3NUYECKUE SBICHMUS,
IIPUMEHSS TOJIyYEHHBIE 3HAaHMS, pEIIaTh 3aJa4d, B TOM YMCIIE KadeCTBEHHBIE H
DKCIIEPUMEHTAJIbHBIE.

[IpyHIMIIMATBHO NEATEIBHOCTHBIM XapakTep NAaHHOIO paslerna pealusyercs 3a
CU€T TOTO, YTO OOYUAIOLIUECS BBIOIHAIOT 3a/1aHUs, B KOTOPBIX UM IIPEAJIaraeTcs:

Ha OCHOBE MOJYYEHHBIX 3HAHUI pacno3HaBaTh U HAYYHO OOBICHITH (PU3UUECKHE
SABJICHUS B OKPYKAIOLIEH IPUPOJIE U ITIOBCETHEBHOM KU3HU;

WCIIONIb30BaTh Hay4YHbIE METOJbl HCCIEAOBaHUA (DU3MUECKUX SIBICHUN, B TOM
YKCIIE ISl IPOBEPKH TMIIOTE3 U MOJyUYEHHs] TEOPETUYECKUX BBIBOJIOB;
OOBSCHATh HAay4YHbIE OCHOBbI HanmOoJie€ BaXXKHBIX JOCTHKEHHI COBPEMEHHBIX
TEXHOJIOTUW, HAIPUMEP, IPAKTUYECKOTO MCHOJIB30BAHUS PA3JIUYHBIX HCTOYHHUKOB
DHEPrMM HAa OCHOBE 3aKOHA IIPEBPALLICHHUS M COXPAHEHUS BCEX M3BECTHBIX BHJIOB
DHEPTHUH.



IINIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE
HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA30BAHUA

W3ydyenne (u3ukd Ha ypOBHE OCHOBHOTO OOIIEro OOpa3oBaHUs HAMpaBICHO Ha
JOCTHKEHHE JUYHOCTHBIX, METANpEeIMETHBIX M MPEeIMETHBIX 00pa30BaTEIbHBIX
pe3yabTaToB.

B pesynpraTe u3yueHus (U3MKM Ha YPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUs y
oOyuatomerocst OyayT c()opMHUPOBaHbI CIEAYIONINE JINYHOCTHBIE PE3YJIbTAThl B YACTH:

e 1) MaTpuOTHY€CKOro BOCIIUTAHUS:

e — IPOSBICHUE MHTEpPECAa K HCTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM
(du3nueckoil HayKu;

e — IIEHHOCTHOE OTHOLICHHE K IOCTHXKEHUSIM POCCHUICKUX YUEHBIX--(U3UKOB;

e 2) rpa’aaHCKOro U JyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

e — TOTOBHOCTh K QKTUBHOMY YYacTHUIO B OOCYXJCHHU OOIIECTBEHHO 3HAUYMMBIX U
ATUYECKUX MpPOOJEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JIOCTHIKEHUI
busuky;

e — OCO3HAaHHE BaXXHOCTU MOPAJIbHO--3TUYECKUX MIPUHIIUIIOB B ACSTEILHOCTU YUEHOTO;

e 3)3CTeTHYeCKOro BOCIIUTAHMS:

e — BOCHpUATHE OCTETHYECKUX KadecTB (U3MUECKOW HayKud: €€ TapMOHUYHOTO
MOCTPOCHHUS, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI'0 NMO3HAHMS:

e — OCO3HaHUE IIEHHOCTH (PU3MYECKON HAYKH KaK MOIIHOIO WHCTPYMEHTA MO3HaHUS
MHpPA, OCHOBBI PA3BUTHS TEXHOJIOTUH, BaJKHEWILIEW COCTABISAIOIIEH KYyIbTYPHI;

e — pa3BUTHE HAy4YHOM JIOOO3HATENBHOCTH, WHTEpPEca K HCCIIEI0BaTEIbCKON
NEeATEIIbHOCTH;

e 5) ¢popMupoBaHUs KYJbTYPbI 310POBbS U IMOIUOHAIBLHOI0 0J1Ar0MOJyYHsI:

e — OCO3HaHHME IIeHHOCTH Oe30macHoro oOpa3a KU3HM B  COBPEMEHHOM
TEXHOJIOTMYECKOM MHPE, BaXKHOCTH MPaBUII OE30MACHOTO MOBEJEHUSI HAa TPAHCIIOPTE,
Ha JIOpOTax, C SJEKTPUUECKUM U TEIJIOBBIM 000PY/I0BAaHUEM B IOMAITHUX YCIOBUSIX;

e — chOpMHPOBAHHOCTh HaBbIKa peIIeKCUU, MPU3HAHUWE CBOETO MpaBa Ha OMIMOKY H
TaKOTO K€ TIpaBa y IPYyroro 4eioBeKa;

e 6) TPYIOBOI0 BOCIIUTAHMS:

e — QAKTHBHOC Yy4YacTHE€ B pCIICHWHW TPAKTHYCCKUX 3amad (B paMKax CEMbH,
oOpa3oBaTeIbHONM OpraHU3allui, TOpoja, Kpas) TEXHOJOTHYECKOW W COIUaIbHOU
HaIPaBJICHHOCTH, TPEOYIOMINX B TOM YHclie M (U3HYCCKUX 3HAHUI;

e — MHTEpEC K MPAKTHYECKOMY MU3YYCHHIO TPO(ECcCHii, CBI3aHHBIX ¢ (PU3UKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e — OpHEHTAIMS HAa NMPUMEHEHWEe (U3MYECKUX 3HAHUM NJIs pelieHus 3ajad B 00JacTH
OKpYXAIOIIe Cpelpl, TUIAHUPOBAHUS TIOCTYIIKOB M OIEHKM WX BO3MOXXHBIX
MOCJIEICTBUN [T OKPY’KAIOLIEN CPELBI;



e — OCO3HAHHE IIO0ATBHOTO XapaKTepa KOJOTHUSCKHUX MPOOJIEM U MyTeH UX PeIICHUS;

e 8) amanTanmum K U3MEHSIIOIIMMCS YCJIOBHSM CONUAJILHON U MPUPOTHOM Cpeabl:

e — MOTPEOHOCTH BO B3aMMOJICUCTBHM TPW BBINIOJHCHUH HCCIEAOBAHUN M TPOEKTOB
(hM3UYECKON HAMPABIEHHOCTH, OTKPHITOCTD ONBITY ¥ 3HAHUSIM JIPYTHX;

e — IMOBBIIIICHUE YPOBHS CBOCH KOMIIETCHTHOCTH YePe3 MPAKTUUICCKYIO ACATEIHHOCTD;

e — MOTPEOHOCTH B (DOPMUPOBAHMH HOBBIX 3HAHUMN, B TOM YHciie POPMYIHPOBATH HJICH,
MOHSTHUS, THUITOTE3bI O PU3NUECKUX OOBEKTaX U SIBJICHUSX;

e — OCO3HaHUE JC(PUIIMTOB COOCTBEHHBIX 3HAHWKW M KOMIICTCHTHOCTEH B 00JacTH
bu3uKy;

e — IUTAHUPOBAHUE CBOETO PA3BUTHS B MPUOOPETEHUN HOBBIX (DH3NUCCKUX 3HAHUIA;

e — CTPEMJICHHC AaHAJIM3WPOBATh M BBISABJIATH B3aUMOCBS3M NPHPOABI, OOIIECTBA H
HSKOHOMHKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3HUCCKUX 3HAHUI;

e — OIICHKA CBOMX JICHCTBHHA C y4ETOM BIIMSHHS Ha OKPYKAIOIIYIO CPEay, BO3MOKHBIX
rJ100aJIbHBIX ITOCIEICTBHUH.

METAIIPEAMETHBIE PE3YJIBTATDI

B pesynbraTe OcBO€HHUs IpOrpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOI'O OOLIETO
oOpa3oBaHus y oOydaromierocst OyayT c(pOpMUPOBAHbI MeTaINpeIMeTHbIe Pe3yJbTAThl,
BKJIFOYAIOIIUE MMO3HABATENIbHbIE YHUBEPCAJIbHbIE yYeOHbIE NEHCTBUS, KOMMYHUKATHUBHbBIC
YHUBEpCaJbHbIE yUeOHbIE IEUCTBUS, PETYJISTUBHBIE YHUBEPCAIbHBIEC YU€OHbIE IEHCTBHUS.

ITo3naBaTebHBIE YHUBEPCAJIBHBIC yqeﬁnble HeﬁCTBHﬂ

ba3oBble 1ornyeckue AeicTBu:

e BBISBIIATH M XapaKTEPHU30BATh CYIIECTBEHHBIC IPU3HAKA 0OBEKTOB (SIBICHUI);

e YCTaHABIWBATh CYIIECTBCHHBIH TMPU3HAK KJIACCU(UKAIMK, OCHOBAHMS  JIS
000011IeHNS U CPAaBHEHHS;

e BBISBIIATH 3aKOHOMEPHOCTH U MPOTUBOPEYHS B pacCMaTPUBAEMbIX (paKTax, TaHHBIX U
HaOJII0JICHUSX, OTHOCSAIIUXCS K (PU3UICCKHUM SIBIICHHSIM;

e BBISBIATH NMPUYMHHO--CJICIACTBEHHBIC CBS3M IMPU HM3YYCHUHM (PU3MUECCKUX SBJICHUM U
MPOIIECCOB, JIejaTh BBIBOABI C MCIOJB30BAHUEM ISAYKTHBHBIX M WHIYKTHBHBIX
YMO3aKIIFOUCHHM, BBIJIBUTATh TUIIOTE3bI O B3aUMOCBS3SX (PU3MUECKUX BEINYUH;

e CaMOCTOSITEJIHO BBIOWpPATh CMOCOO pemeHus ydeOHoM (Qu3nyueckod 3amadu
(cpaBHEHHE HECKOJBKMX BapHAHTOB PEIICHUS, BHIOOP HamOoJee MOIXOISIIETO C
y4ETOM CaMOCTOSITEIIEHO BBIICIICHHBIX KPUTEPHCB).

Bba3oBble uccienoBare/ibCKue 1eiCTBUA:

e HCIIOJIH30BaTh BOIPOCH! KaK MCCIIEIOBATEILCKUA HHCTPYMEHT ITO3HAHUS;

e TMPOBOJUTH TIO CAMOCTOATEIHHO COCTaBJICHHOMY TIUIAHY OIIBIT, HECIOXHBIHN
(bU3UIECKUI IKCIIEPUMEHT, HEOOJIBIIIOE UCCISOBAHNE (PU3HUUECKOTO SBICHUS,



OLIEHMBATh Ha MPUMEHUMOCTh U JOCTOBEPHOCTHh MH(OPMALINIO, TOJYUYEHHYIO B X0O/I€
WCCJIEIOBAHUS HJTM DKCIIEPUMEHTA;

CaMOCTOATENbHO  (OPMYJIHPOBAaTH OOOOIIEHUS ¢ BBIBOJALI IO pe3yJbTaTaM
MPOBENEHHOTO HAOIIOEHUS, OTbITA, HCCIIEIOBAHUS;

IPOTHO3UPOBATh BO3MOXKHOE JajbHeHIIee pa3BuTHE (U3UYECKUX MPOIIECCOB, a
TAaK)K€ BBIIBUTaTh MPEANOJIOKEHUS] 00 HMX pa3BUTUUM B HOBBIX YCIOBUAX U
KOHTEKCTaXx.

Pa6ora ¢ undopmanmeii:

NPUMEHSTh pPa3IMYHbIe METO/bl, MHCTPYMEHTBl M 3alpOoChl MPHU TOUCKE U 0TOOpE
nH(OPMAITUU WIH JAHHBIX ¢ yI€TOM IPEITI0KEHHON yueOHOM pu3nueckoi 3a1aqu;
aHAIM3UPOBaTh, CACTEMATU3UPOBATh U HHTEPIIPETUPOBATH HHHOOPMAITHIO PA3TIAIHBIX
BUJIOB U (hOpM TPECTaBICHUS;

CaMOCTOATENbHO BBIOUPATh ONTUMANbHYIO (DOpMY TpeacTaBiieHUs UHOOpPMAIUU U
WJUTIOCTPUPOBATh PEIIAEMBIE 33/1a4d HECIOKHBIMH CXEMaMH, JHarpaMmaMuy, HHOU
rpaduKoil ¥ ©X KOMOUHALIUSIMU.

KOMMyHI/IKaTHBHbIe YHuUBEpPCAJIbHbBIC y‘leﬁﬂble IlCﬁCTBPISI:

B X0Jie OOCYXIeHHs Yy4eOHOro MmaTepuaia, pe3yJIbTaTOB JIaDOpaTOPHBIX paboT U
IPOEKTOB 3aJlaBaTh BOIIPOCHI IO CYIIECTBY OOCYXJIaeMOM TEMbl M BBICKA3bIBATh
ujeH, HaleJCHHBbIE Ha pEIICHHE 3aJadyd M TOJJepXKaHhe OlarokenaTelbHOCTH
OOIICHMS,

COIMOCTABJIATh CBOM CYXACHHUA C CYXICHUSMH JPYTrUX YYaCTHUKOB JHAJIOra,
OoOHapyXKMBaTh Pa3IM4MUe U CXOACTBO MO3UIIMIA;

BBIPaXKaTh CBOIO TOUKY 3pEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;

nyOJIMYHO TPEACTABISATh  PE3YyAbTAThl  BBIMOJIHEHHOTO  (PU3WYECKOTO  OMBITA
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, IPOCKTA);

NOHMMATh U HCIIOJIb30BATh MPEUMYIIECTBA KOMAaHAHON UM MHAMBUAYAJIbHON paOOThI
IIPU pEUICHUU KOHKPETHOM (u3HIecKor MpoOIeMBbl;

OPUHUMATh LEIH COBMECTHOW JESTENIbHOCTH, OpPraHU30BBIBATH JEHCTBUS MO €€
JOCTHKEHHIO: PACTIPEACIIATh POIH, OOCYKIAATh MPOIECCHl U Pe3yIbTaThl COBMECTHOM
paboThl, 00001IaTE MHEHUSI HECKOJIBKUX JIFOACH;

BBITNIOJIHATh CBOIO YacTh paOOThI, JOCTUTas KaueCTBEHHOTO pe3yibTara MO0 CBOEMY
HAIpPaBJICHUIO U KOOPAUHUPYS CBOU JIEUCTBUS C IPYTUMU YJI€HAMH KOMaH/Ibl;
OLICHMBAaTh KAadyeCTBO CBOEr0 BKJaJa B OOMMA TPOAYKT 1O KPUTEPHSIM,
CaMOCTOSITENTLHO C(POPMYTHPOBAHHBIM YUACTHUKAMHU B3aMMOCHCTBHSI.

PeryasitTuBHbIe yHUBEpCAJIbHbIC YUeOHbIE 1eliCTBUS

Camoopranuzamnus:

e BBISBIATH MPOOJEMBbl B KU3HEHHBIX M YYEOHBIX CHUTYaIUSIX, TPEOYIOIIMX IS
peteHust GU3NIECKUX 3HAHUM;



e OPHEHTHPOBATHCS B PA3JIMYHBIX MOAXOAAX MPUHATHUS PELICHUN (MHINBHIyaIbHOE,
MPUHATUE PELIECHUS B IPYIIIE, IPUHATHE PELIEHUN TPYIIION );

e CaMOCTOSTEJIBHO COCTABJIATH AJITOPUTM pelIeHHs (PU3NUECKON 3a7auu WK TUIaHa
UCCIIEJOBaHMsI C YUYETOM MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM,
apryMEHTHPOBATh NIPEAJIAracMble BApUAHThI PEIICHUM;

e JenaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTpOJII), 3MOIII/IOH3JIBHLIﬁ HHTEJJICKT .

e JIaBaTh aJICKBATHYIO OLICHKY CUTYallMU U MIpeajiaraTh miaH €€ u3MEHEeHUS;

e OODBICHATH MPHUYUHBI JOCTUXKEHUS (HEAOCTUKEHUSI) PE3yJIbTaTOB JIEATEILHOCTH,
JaBaTh OLEHKY IPHOOPETEHHOMY OIIBITY;

e BHOCUTHh KOPPEKTHUBBI B JACSATEIBHOCTh (B TOM YHCJIE B XOJ BBIIOJTHEHUS
(bU3MYECKOro HUCCIEeNOBAHUS WIM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITEIBCTB,
WU3MEHUBIINXCS CUTYallUH, YCTAHOBIIEHHBIX OMMOOK, BOSHUKIIINX TPYIHOCTEH;

e OILICHUBATh COOTBETCTBUE PE3YJIbTATa LIEJIU U YCIOBUSIM;

e CTaBUTH ce0d Ha MECTO JAPYroro 4eioBeKa B XOJE CHOpa WIM JUCKYCCUU Ha
Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY JAPYroro;

e TMpHU3HABaTh CBOE MPaBO HA OMIMOKY MpU pEIIeHUH (PU3NYECKUX 3aja4 WU B
YTBEPKICHUSIX HA HAYYHbIE TEMBI U TAKOE K€ MPaBO APYroro.

HPEIMETHBIE PE3YJIbTATDBI

K koniry oOyueHuss B 7 KJacce MpeIMETHbIE pe3yJbTaTbl Ha 0a30BOM YpOBHE

JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIUXCS YMEHHUIA:

UCIIOJIb30BaTh TOHATHUS: (PHU3WYECKUE M XUMUYECKHE SBJICHUS, HAOIIOJICHHE,
HKCIIEPUMEHT, MOJIeIb, TUIOTE3a, CIMHULIBI (PU3HUUYECKUX BEJIMYUH, aTOM, MOJIEKYJIa,
arperaTtHble COCTOSIHUS BelecTBa (TBEPIOE, KUIKOE, Ta3000pa3HOE), MEXaHUYECKOE
NBUKEHUE  (paBHOMEpPHOE, HEpPAaBHOMEpPHOE, MPSAMOJIMHEWHOE), TPaeKTOpHs,
paBHOAeHCTByOIIas cuia, aedopmanus (ymnpyras, IJIaCTHYECKas), HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznuyath sBiaeHus (Auddy3us, TEIIOBOE ABMKEHHE YaCTUIl BEIIECTBA,
pPaBHOMEPHOE JBUKEHUE, HEPAaBHOMEPHOE [BW)KCHHE, WHEPLUs, B3aUMOJCUCTBUE
T€JI, pABHOBECHE TBEPABIX TEN C 3aKPEIUIEHHON OChIO BpAILEHUs, Nepeaada 1aBJIeHUS
TBEPIBIMH TEJIaMH, KUJIKOCTSIMU M Tra3amMu, aTMOC(EpHOEe NaBlieHue, TIaBaHue Ted,
MPEBPAIECHUS] MEXaHUYECKOW YHEPTHUH) MO OMUCAHUIO UX XapAaKTEPHBIX CBOMCTB U HA
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX TaHHOE (PU3UUECKOE SBJICHUE;

pacno3HaBaTh MPOSIBICHUE U3YYEHHBIX (DU3UUYECKUX SBJICHHUI B OKPYXKAIOIEM MUpE,
B TOM 4HCJIe (PU3MYECKHUE SIBJICHUS B MPUPOJE: MPUMEPHI ABMKEHUS C Pa3IuYHbIMU
CKOPOCTSIMA B KUBOM W HEXWUBOU NMPUPOAE, ACUCTBUE CUJIbI TPEHHUS B NPUPOJIE U
TEXHUKE, BIMUSHHE aTMOC(EPHOTO NaBIICHUS HA >KMBOW OpPraHU3M, IUIaBaHHE PHIO,
pbluaru B Telle YeJOBeKa, MPU 3TOM MEPEBOAUTH MPAKTUUYECKYIO 3a7a4y B YUEOHYIO,
BBIICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;



ONKCHIBAaTh H3Y4YCHHBIC CBOMCTBA Tel U (PU3WYECKUE SIBICHHS, HCIOJb3Ys
¢usznyeckue BenuyMHBI (Macca, OOBEM, IJIOTHOCTH BEUIECTBA, BpEMs, IYTb,
CKOpPOCTb, CPEAHSII CKOPOCThb, CHJIA YIPYTOCTH, CHJIA TSHKECTH, BEC TEJd, CHIIA
TpeHus, JAaBieHue (TBEPAOrO TeJa, >KUJIKOCTHU, Ta3a), BBITAJKHUBAIONIAS CHUJIA,
MeXaHu4yeckas paboTa, MOIIHOCTh, IJICUYO CHUJIbI, MOMEHT CHJIbI, KO3(duimeHt
MOJIE3HOTO JEHCTBUS MEXAaHU3MOB, KNHETUYECKAs] U MOTEHLUHAJIbHASA SHEPrus), MpU
ONKCAaHUU TPABHIBHO TPAKTOBATh (DU3MUECKUN CMBICI UCIIOJIBb3YEMbIX BETUYHMH, UX
0003HaYEHUS U €AMHUIIBI PU3NYECKUX BEJIUYUH, HAXOJUTh (POPMYIIbI, CBS3bIBAIOIINE
JMaHHYI0 (DU3UYECKYI0 BEJIMYMHY C JIPYTUMU BEJIMYMHAMHU, CTPOUTH TrpaduKu
W3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYMH;

XapaKTepu30BaTh CBOICTBa Tel, (U3MUYECKUE SBIICHUS W TMPOLECCHI, HCIIONb3Ys
npaBuia CI0XKEHUs CUJl (BIOJIb OJHOM mpsiMoit), 3akoH ['yka, 3akoH Ilackans, 3akoH
Apxumena, MPaBUIO paBHOBECHUS phiuara (0J0Ka), «30J0TOE MPABUIIO» MEXAHUKH,
3aKOH COXPAaHEHUSA MEXaHWYECKOM DHEPIruM, IpU OTOM JaBaTh CIOBECHYIO
(GOpMYIMPOBKY 3aKOHA U 3alUCHIBATh €M0 MATEMATHYECKOE BBIPAXKECHHUE;

OOBSACHATH (PU3HYECKHUE SIBJICHUSA, MPOIECChl M CBOICTBA TE€l, B TOM YHUCJIE U B
KOHTEKCTE€  CUTyalUd  IPAKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:  BBIABIATH
IPUYUHHO--CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOTMYECKUX IIaroB €
onopoi Ha 1—2 W3y4YeHHBIX CBOWCTBA (PU3NYECKUX SBJIICHUN, (PU3NUECKUX 3aKOHA UITU
3aKOHOMEPHOCTH;

pemiatb pacu€THble 3agaud B 1—2 JEHCTBUA, MCHOJB3Yd 3aKOHBI U (DOpPMYJIbI,
CBsI3bIBaOLME (DU3UYECKUME BEJIMYMHBI: Ha OCHOBE aHalW3a YCJIOBUSA 3aJauu
3alKChIBaTh KPaTKOE YCIOBUE, MOJACTABIATh (PU3UUYECKUE BEIUYUHBI B (GOPMYIIBI U
IPOBOJUTH PACU€Thl, HAXOAUTH CIPABOYHBIE JAHHBIC, HEOOXOAUMBIEC IJIsi PEIICHUS
3a/1a4, OIIEHUBATh PEATUCTUIHOCTh MOJIYYEHHON (DU3NUECKON BETMUYUHBI,
pacro3HaBaTh NPOOJEMBI, KOTOPbIE MOXXHO pPEIIMTh MpPU TMOMOIIM (PUIUUECKUX
METOJOB, B OINMCAaHUU HCCIIENOBAHUSA BBIICIATh IPOBEPSIEMOE IPEAIIOIOKEHNUE
(runotesy), pa3nuyaTh W HHTEPIPETHPOBATH MOJYUYEHHBIH pe3yJbTaT, HAXOIUTh
OLLIMOKH B XOJI€ ONBITA, JENATh BHIBOJIBI 110 €TI0 PE3YJIbTATAM;

MPOBOJUTH ONBITHI 110 HAOIIOACHUIO (PU3NYECKUX SBJIICHUNA WM (PU3NYECKUX CBOWCTB
Ten: (OpMYyJIMpPOBaTh MPOBEpsieMble MPEANOIOKEHHUs, COOMpAaTh YCTAHOBKY U3
IpeI0AKEHHOT0 000pyA0BaHNs, 3alIUCHIBATH XO/1 ONbITa U (POPMYIHPOBATH BHIBObI;
BBITIOJIHATH NPSIMbIE U3MEPEHUSI pACCTOSTHUS, BPEMEHH, MacChl Tejla, 00bEMa, CUIIbI U
TEeMIIepaTypbl C UCIOJb30BAaHUEM aHAJIOTOBBIX U LUQPPOBBIX MPUOOPOB, 3AMKUCHIBATH
MoKa3aHusi MprUOOPOB C YUETOM 3aJaHHON aOCOJIFOTHOM MOTPEITHOCTH U3MEPEHU;
MPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTH OJTHOM (PU3NUYECKON BEITUYHHBI OT JPYTOH C
UCIIOJIb30BAHUEM  MPAMBIX  HU3MEPEHUM  (3aBUCUMOCTH  IIyTH  PABHOMEPHO
JBHKYILETOCs TeNa OT BPEMEHM JIBUKEHUS TE€Ja, CUJIbI TPEHUS CKOJIBKEHUS OT Beca
Tena, KayecTBa 0OpabOTKU MOBEPXHOCTEW Tell U HE3aBUCUMOCTH CHJIBI TPEHUS OT
IUIOIIAAA COIPUKOCHOBEHUS TE€J, CWIBl YHPYTNOCTH OT YUIMHEHUs IPYKUHBI,



BBITAJIKMBAIOIIEH CHJIBI OT 00BEMaA MOrpYyXKEHHOM 4YacTH Tela M OT IUIOTHOCTH
XKUIKOCTH, €€ HE3aBUCHUMOCTM OT IUIOTHOCTU TeJld, OT INIyOMHBI, Ha KOTOPYIO
MOTPY>KEHO TEJIO, YCIOBUM IUIaBaHUs TeJl, YCIOBUN paBHOBECUs pblyara u OJIOKOB),
y4acTBOBaTh B IUIAHUPOBAaHUM YYEOHOrO HCCIEAOBAaHMS, COOMpPATh YCTAHOBKY W
BBITMIOJHATh U3MEPEHUs, CIeays MPEAIOKEHHOMY IUaHy, (UKCUPOBATh Pe3yJIbTaThl
MOJy4YEHHOW 3aBUCUMOCTH (PM3UYECKUX BEJIMYMH B BUJE MPEIJIOKEHHBIX TAOIUI U
rpaduKoB, enaTh BEIBOBI 10 PE3yJIbTaTaM UCCIIECTOBAHMUS;

MPOBOJUTh KOCBEHHBbIE H3MEpPEHUs (PU3NYECKUX BEIWYUH (TUIOTHOCTH BEIIECTBA
JKUJKOCTH M TBEPAOTO TeENa, CUJIa TPEHUSA CKOJBXEHHUS, [IaBICHUE BO31yXa,
BBITAJIKMBAIOIIASl CWJIA, JCHCTBYIOIIAs HA MOrPYXKEHHOE B JKUIKOCTH TEJO,
KOA(GUIIUEHT MOJE3HOTO JEUCTBUS MPOCTHIX MEXAHU3MOB), CIEIYs MPEIT0KECHHON
WHCTPYKIIMU: TP  BBIMOJHEHUH UM3MEpPEHUN CcoOMpaTh IKCIEPUMEHTAIBHYIO
YCTAHOBKY WM BBIYHCIISITh 3HAUEHUE UICKOMOW BEJIMYUHBIL;

coOnoaTh MpaBWia TEXHUKM Oe30macHOCTH npu paboTe ¢ J1abopaTopHBIM
o0opy10BaHUEM;

yKa3blBaThb HPUHIUIBI JCUCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIIAIOIINECS COCYAbl, 0apOMETp, phlyuar, MOJABUKHBIN U
HENOJBUKHBIN OJIOK, HAKJIOHHAS TIOCKOCTb;

XapaKTEepU30BaTh NPHUHIMUIBI ACHCTBUS HW3YYEHHBIX HPHUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOPOM Ha UX ONUCAHUA (B TOM 4YHCIE: MOAIIMITHUKH, YCTPOMCTBO
BOJOIPOBO/IA, TUAPABINYECKUIA MPECC, MAHOMETP, BBICOTOMEpP, MOPUIHEBOM HAcoC,
apeoMeTp), UCIOJb3Ysl 3HAHMUSI O CBOMCTBAX (PU3MUECKUX SIBICHUNH U HEOOXOAMMBIE
¢u3nyecKre 3aKOHbI 1 3aKOHOMEPHOCTH;

NPUBOAUTH MpUMEPHl (HAXOAUTh HHPOPMALMIO O TMpUMEpax) MPAKTUYECKOTO
UCIIOJIb30BaHUsl (PU3MYECKUX 3HAHUN B TOBCEAHEBHOM >KM3HM [Jis1 oOecreyeHus
0e3omacHOCTH TpuU OOpalleHHH C MPUOOpaMU M TEXHUUYECKHUMH YCTPONCTBAMH,
COXPAaHEHHUS 3JI0pOBbS U COOJIOJAEHUS HOPM DJKOJIOTMYECKOTO IIOBEIEHUS B
OKPY’KAIOIIEH CPEE;

OCYUIECTBJISATh OTOOp HMCTOYHMKOB HMH(popMmanuu B MHTEpHETE B COOTBETCTBUHU C
3aJlaHHBIM TIOMCKOBBIM 3allpOCOM, HAa OCHOBE HMEIOIIMXCA 3HAHUH M MYTEM
CPaBHEHHUS pa3IMYHBIX HCTOYHUKOB BBIACIATh HMH(OpPMALMIO, KOTOpas SBISETCS
MPOTUBOPEYUBON HIIM MOXKET OBITh HEIOCTOBEPHOM;

UCIIOJIb30BaTh MPHU  BBIOJHEHUM YYEOHBIX 3aJaHUM  HAyYHO--TIOMYJISIPHYIO
JUTEPATYpy (PU3UYECKOTO CONEpkKaHUs, CIPABOYHBIE MaTepualibl, PECYpPChl CETH
WuTepHer, BiaaeTh NpUEMaMU KOHCIEKTUPOBAHHUS TEKCTa, MpeoOdpa3zoBaHUs
uH(OpMAIUU U3 OJTHON 3HAKOBOM CUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHbIE KPAaTKHE MUCbMEHHBIE U YCTHBIE COOOIIECHHS Ha OCHOBE 2—3
MCTOYHUKOB HMH(pOpMaLUU (PU3NYECKOTO COJEepkKaHUs, B TOM YHCIE TyOJIUYHO
JenaTh KpaTKue COOOUIEHUsI O pe3yJbTaTax MPOEKTOB UM y4eOHBIX HMCCIEAOBaHUM,



IIPU 3TOM TPaMOTHO HCTOJIb30BaTh U3YUEHHBIN MOHATUIHBIN anmnapar Kypca GU3MKH,
COITPOBOX/IAaTh BBICTYIICHUE MTPE3EHTALIUEN;

IIPU BBITIOJTHEHUH YU4E€OHBIX IIPOCKTOB U MCCIICAOBAaHUMN paclpeesaTh 00sI3aHHOCTU B
Ipynmne B COOTBETCTBMMU C TOCTABJICHHBIMM 33Jla4aMU, CIEIUTh 3a BBIIIOJHEHUEM
IJIaHa JCWCTBHM, aJlcKBAaTHO OIICHWBATh COOCTBCHHBIM BKJIAJ B JCATCIHHOCTH
TPYNIIbl, BBICTPAMBATh KOMMYHUKATUBHOE B3aMMOJACHUCTBUE, YUYUTHIBAsST MHEHHUE
OKPYKaIOIIUX.

K konmy oOyuenuss B 8 KkJiacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM YypOBHE

JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYYAIOIINXCS YMEHUM:

WCITOJIB30BATh TIOHATHS: Macca U pa3Mephbl MOJIEKYJ, TEIUIOBOE JBM)XCHHE aTOMOB U
MOJIEKYJI, arperaTHhIC COCTOSHUS BEIIECTBAa, KPUCTALUTMYECKUE W aMOp(HBIE Tena,
HACBHIIICHHBIH W HEHACBHIIICHHBIA TMap, BIAKHOCTh BO3JyXa, TeMIeparypa,
BHYTPEHHSISI SHEPrUs, TEIJIOBOM JIBUTaTelb, 3JIEMEHTAPHBIN AJIEKTPUUECKHUI 3apsj,
AIIEKTPUUECKOE TOJIe, MPOBOJHUKH U JTUAICKTPUKH, MOCTOSIHHBIA SJIEKTPUUYCCKUN
TOK, MAarHUTHOE TI0JIC;

pa3nuuaTh ABJIEHUS (TEIJIOBOE pACIIMpPEHHE M CXKaTHe, TeIJionepenaya, TeTIOBOE
paBHOBECHE, CMauMBaHHWE, KalWULSIPHBIE SBJICHUS, HCIApEeHHE, KOHJCHCAIIUS,
IUIaBJICHUE,  KpUCTaM3amus  (OTBEpACBaHUE),  KUIIEHWE,  TeIulonepeaayda
(TETUTONPOBOTHOCTH, KOHBEKIIHSI, M3IYUCHHUE), DIISKTPU3AIMSI TEN, B3aUMOICHCTBHE
3apsI0B, JEHCTBUS DJIEKTPUUYECKOTO TOKAa, KOPOTKOE 3aMBIKaHWE, B3aMMOJICHCTBHC
MarHuTOB, JCUCTBHE MAarHUTHOTO TIOJISI HAa TPOBOAHUK C TOKOM, SJICKTPOMArHUTHAS
WHIYKIMSI) TI0 OINUCAaHUI0O MX XapaKTEPHBIX CBOWCTB W Ha OCHOBE OIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3UUECKOE SBIICHUE;

pacrno3HaBaTh MPOSIBICHUE N3YYCHHBIX (PM3MYECKUX SBIICHUHA B OKPYXKAIOIIEM MUpE,
B TOM 4YHCIIe (U3HYECKHE SBIICHUS B TPUPOJC: TMOBEPXHOCTHOE HATHIKEHUE W
KamWUISIpHBIC SIBJICHUSI B TMPHUPOJIC, KPUCTAIUIBI B mpupone, uziaydeHue CouHIia,
3aMep3aHue BOJIOEMOB, MOPCKHUE OpH3bl, 00pa3oBaHHE POCHI, TYMaHa, WHEs, CHETa,
JIEKTPUUECKUE SIBIIGHUA B aTtMocdepe, JJIEKTPUUECTBO JKMBBIX OpPraHU3MOB,
MarHuTHOE mojie 3emiid, Japedd MoJIFoCOB, POJIb MArHUTHOTO TOJIS JJIsS JKU3HU Ha
3emute, OJIIPHOE CUSHUE, TIPU 3TOM MEPEBOIUTH MPAKTUYECCKYIO 3a7a9y B YUeOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKY) (PU3UUECKUX SIBICHHM;

OMKCHIBATh W3yYEHHBIE CBOMCTBA Tel U (PU3WYECKUE SBJICHHS, WCIOIB3YS
bU3MYeCKUe BEIMYUHBI (TeMIepaTypa, BHYTPECHHSS dHEPTHsI, KOJTUYECTBO TETUIOTHI,
ylIenbHas TEIUIOEMKOCTh BEIIECTBA, yAeTbHAs TEIUIOTa TUIABICHUS, YIC/IbHAs
TEIUIOTa TMapooOpa3oBaHMs, yAETbHAs TEIUIOTa CTOPaHUsl TOIIUBA, KOI(PQPHUIMCHT
MOJIC3HOTO JICUCTBUS TEIUIOBOW MAITMHBI, OTHOCUTEIbHAS BJIAKHOCTH BO3IyXa,
IIEKTPUUECKUI 3apsij, CWJa TOKa, DJIEKTPUYECKOE HANpPsHDKCHHE, COMPOTHUBIICHUE
NMPOBOJHMKA, YACIbHOE COMPOTHBIEHHE BeElIecTBa, paboTa ©  MOIIHOCTH
AJIEKTPUYECKOTO TOKA), TIPU OMHMCAHUH MPABWIBHO TPAKTOBATh (PH3WUCCKUIA CMBICIT
UCITIOJIb3YEMbBIX BEJIMUMH, 0003HAYEHUS U €UHUIBI (DU3UIECKUX BEJIMYUH, HAXOIUTh



(dbopMyIibl, CBSI3BIBAIOIINE JAHHYIO (DU3MUECKYIO BETMYHUHY C IPYTMMH BETMYMHAMH,
CTPOUTDH rpaUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYMH;
XapaKkTepu30BaTh CBOMCTBA TeJ, (U3NYECKUE SIBJICHUS U MPOLECCHI, HCIOJb3YS
OCHOBHBIC II0JIOXKEHUS MOJIEKYJIIPHO--KMHETUYECKON TEOPUU CTPOCHMS BELIECTBA,
NPUHIUI CYNEPHNO3ULUU ToJIed (HAa KayeCTBEHHOM YpPOBHE), 3aKOH COXpPaHEHUs
3apsana, 3akoH Oma 11 ydacTka 1enu, 3akoH Jlxoyns—J/leHna, 3aKoH COXpaHEeHHs
SHEpPruM, MPU ITOM JaBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA M 3aMUCHIBATH €TO
MaTeMaTUYECKOE BBIPAKEHHUE,

OOBSCHATH (PU3MUECKHE MPOLECChl M CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTyaluu IIPAKTUKO-OPUEHTUPOBAHHOT O Xapaxrepa: BBISIBIISITH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTWUYECKUX IIIAaroB C
ornopoil Ha 1-2 U3y4yeHHBIX CBOWCTBA (PM3MUYECKUX SIBICHUN, PU3NYECKUX 3aKOHOB
WU 3aKOHOMEPHOCTEM;

pematb pacy€THple 3agaud B 2—3 JEHCTBUSA, HCIOJIBb3Ys 3aKOHBI U (OPMYIIBI,
CBA3BIBAIOLIME (DU3UYECKHME BEJIMYMHBI: HAa OCHOBE aHajlu3a YCJIOBHUS 3aJauu
3aIUCHIBATh KPATKOE YCJIOBHUE, BBIABIIATh HEAOCTATOK JAHHBIX JUISl PEIICHUS 3a0a4H,
BbIOMpATh 3aKOHBI U (HOPMYIIbI, HEOOXOIUMBIE 7Sl €€ PEIIeHNUs, IPOBOJUTH PACUETHI
U CpaBHUBATh IIOJIyUEHHOE 3HAu€HUE (PUINYECKON BEJIMYMHBI C W3BECTHBIMU
JTAHHBIMU;

pacno3HaBaTh NPOOJIEMBI, KOTOpPbIE MOXXHO PEIIUTh HPH MOMOIIM (U3HUECKUX
METOJOB, HCIIOJIb3YyS  OINHMCAHUE  MCCIEAOBAHUSA, BBIICIATH  INPOBEPIEMOE
IIPEANOJIOKEHNE, OLCHUBATh IMPABUIBHOCTh IOPSAKA IIPOBEACHUS HUCCIEHOBaHUI,
JIe€J1aTh BBIBOJIBI;

MPOBOJUTH ONBITHI 110 HAOIIOACHUIO (PU3NYECKUX SBJICHUNA WM (PU3NYECKUX CBOWCTB
Ten (KanwuisipHble SBJIEHUS, 3aBHUCHUMOCTb JaBJIEHHUS BO3AyXa OT €ro oo0béma,
TEMIIEPATYPbl, CKOPOCTU IMPOLIECCAa OCTBIBAHWSA W HATPEBAHUA IIPU M3JIIYYEHUHU OT
[[BE€Ta M3JIy4arollel (MOriomaromeii) moBepXHOCTH, CKOPOCTh HUCIApPEHUs BOABI OT
TEMIIEPATYpPbl KUAKOCTU U IUIOMAAM €€ TOBEPXHOCTH, DJIEKTpPU3alMs Tel U
B3aMMOJICHCTBUE DIIEKTPUUYECKUX 3aPSAAO0B, B3aUMOJECHCTBHE MOCTOSIHHBIX MArHUTOB,
BU3yaJIM3allMsl MArHUTHBIX TOJIEM INOCTOSIHHBIX MAarHHUTOB, JACHCTBHUS MAarHUTHOTO
MoJis Ha TMPOBOJHMK C TOKOM, CBOWCTBAa  3JICKTPOMAarHuTa, CBOMCTBA
AIIEKTPOJIBUTATENIl  IOCTOSHHOTO  TOKA): dbopMynupoBaTh  MPOBEPSEMBIC
NPEANoJOXKEeHUs, CcoOUpaTh YCTAHOBKY U3 NPEMJIOKEHHOro 000pyI0BaHUs,
OMKCHIBATH XOJ1 ONbITAa U (DOPMYIUPOBATH BHIBOJIBI;

BBITIOJIHATH IIPSIMBIE U3MEPEHUS TEMIIEPATypbl, OTHOCUTEIIBHOW BIIAXKHOCTU BO311yXa,
CHJIbI TOKa, HamNpsHKEHHUS C HCIIOJIb30BAHMEM aHAJIOTOBBIX MPHUOOPOB U JTAaTYMKOB
¢u3nyecKux BEIWYMH, CPAaBHUBATh PE3yJbTaThl U3MEPEHHH ¢ Y4ETOM 3a7aHHOMN
a0COJIIOTHOM MOTPEIIHOCTH;

MPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKON BEIMYMHBI OT JPYroM ¢
UCIIOJIb30BaHUEM NPSIMBIX U3MEPEHUN (3aBUCUMOCTh CONPOTUBIICHUS IPOBOIHUKA OT



ero JJIMHBI, TJIOMAAH TOMEPEUYHOTO CEYCHUS U YACIbHOTO COMPOTHUBIICHHUS BEIIECTBA
IPOBOJHMKA, CHJIBI TOKa, HWAYHIETO Yepe3 NPOBOJHMK, OT HaNpsDKEHHUS Ha
MPOBOJIHUKE, HCCIEAOBAHHE IOCIEA0BATEILHOTO M IMApauIebHOTO COEIMHEHUN
MIPOBOJTHUKOB): IJIAHUPOBATh MCCIEIOBAaHUE, COOMpPATh YCTAHOBKY M BBIMOJHSTH
U3MEpEHHsI, CIeysl MPEATOKEHHOMY IIaHy, (UKCUPOBATh PE3yabTaThl MOTYyYECHHON
3aBUCUMOCTH B BHJE TabmuI U TpaduKoOB, JeNaTh BBIBOABI MO pe3yibTaTaM
UCCJIEI0BAHNUS;

MPOBOJIUTH KOCBEHHBIE M3MEPEHUS] (PU3MUECKUX BeIUMYMH (yleJabHasl TEIIOEMKOCTD
BEI[ECTBA, COMPOTUBIICHUE MTPOBOJIHUKA, pad0Ta U MOIIHOCTH 3JIEKTPUUECKOTO TOKA):
IUTAHUPOBATh M3MEPEHHUs, COOMPATh OSKCICPUMEHTAIBHYIO YCTAHOBKY, CIEAys
peI0KECHHON HHCTPYKIIUH, U BEIYUCTISATH 3HAUCHHUE BEJTMUMHBI,

cOONIO/IaTh TMpaBUjla TEXHUKKM O€30MacHOCTH Mpu padoTre ¢ J1abopaTOpHBIM
000py0OBaHUEM;

XapaKkTepU30BaTh MPUHIMIBI JEHCTBUS HM3YyUYEHHBIX NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB C OMOPOW Ha WX OMHUCAHHs (B TOM YHCJE: CHCTEMa OTOIUICHHUS JTOMOB,
TUTPOMETp, TMapoBas TypOWHA, aMIepMETP, BOJIBTMETP, CUYETUMK AICKTPUUCCKON
SHEPrUM, SJIEKTPOOCBETUTENIbHbIE NPUOOPHI, HArpeBaTENbHBIE 3IEKTPONPUOOPHI
(mpuMepsbl), SIEKTPUUECKHE MPEJOXPAHUTENH, DJIEKTPOMArHUT, 3JIEKTPOJBUTATEINb
MOCTOSTHHOTO TOKA), HWCIOJB3yS 3HAHUS O CBOMCTBaX (M3MUECKHUX SBICHUNA U
HEe0OXoauMble (PU3NUECKUE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOWCTBA M M3MEPUTENbHbIE TMPHUOOPHI MO
CXE€MaM U CXEMaTHUYHBIM PUCYHKaM (’KMJIKOCTHBIA TEPMOMETP, TEPMOC, IICUXPOMETP,
TUTPOMETP, JIBUraTellb BHYTPEHHETO CTOPaHUs, 3JIEKTPOCKOI, PEOCTaT), COCTABIATH
CXEMBI DJICKTPUYECKUX LIEMel ¢ MOCIeA0BaTeIbHBIM U MapaljIeIbHBIM COSTUHEHUEM
AJIIEMEHTOB, pa3inyasi yCIOBHbIE 0003HAYEHUS DIIEMEHTOB AJIEKTPUUECKUX LIeTEH;
OPUBOJIUTH MpHUMEPHl (HAXOAUTh HMHPOPMALMIO O TMpUMEPax) MIPAKTHUECKOTO
UCIOJIb30BaHUsl (U3NYECKUX 3HAHUW B TIOBCEIHEBHOM JXU3HU i OOecredeHust
0e3omacHOCTH TpU OOpalleHHH C MPUOOpaAaMU U TEXHUYECKHUMH YCTPONCTBAMH,
COXPaHEHHUS 3JI0pOBbS U COONIOJCHUS HOPM DKOJIOTUYECKOTO TIOBEACHUS B
OKpYKaIOIIEN CpeIE;

OCYILECTBIATh MOMCK HMH(popManuu ¢uznyeckoro conepkanus B WHTepHere, Ha
OCHOBE HMEIOIUXCS 3HAHUN U MyTEM CpPaBHEHUS JIOMOJHUTEIbHBIX HCTOYHUKOB
BBIICTISITE MH(POPMAIINIO, KOTOpPAasi SIBISETCA MPOTUBOPEUMBOM WM MOXKET OBITH
HEJI0CTOBEPHOM;

UCTIONb30BaTh TPH  BBIMIOJIHEHWW Yy4YEOHBIX 3aJaHU  HAyYHO--TIOMYJISPHYIO
auTepaTypy (U3MUECKOro COJEp>KaHUs, CIPAaBOUHbIE MaTepHallbl, PECYpChl CETU
WNuTepuer, Bianerp mnpuéMamMu KOHCIEKTHUPOBAaHUS TEKCTa, NpeoOpa3oBaHus
nH(pOpMaIKu U3 OJTHOM 3HAKOBOW CHUCTEMBI B JIPYTYIO;

co3faBaTh COOCTBEHHbIE NMUCHBMEHHBIE M KpPAaTKHE YCTHBbIE COOOIIEHUs, 00001as
UH(POPMAIIMIO U3 HECKOJBKUX MCTOYHUKOB (PU3UYECKOTO COAECpPKAHUS, B TOM YHUCIIE



NyOJIMYHO TPEJCTABISITh  PE3YyJAbTAaThl MPOEKTHOW WJIM  HMCCIEAOBATEIbCKOU
JEATEIIbHOCTH, TIPU TOM IPaMOTHO UCIOIb30BATh M3yUYECHHbBIN MOHATUWHBINA anmnapaT
Kypca (pU3HKH, CONPOBOKATh BBICTYIICHUE MTPE3EHTAIIUECH;

IpU BBIMOJHEHUU YYEOHBIX NPOEKTOB U HCCIEAOBAHMM (PU3MYECKHX MPOIIECCOB
pacnpenensaTh 00s3aHHOCTH B TPYIINIE B COOTBETCTBUU C IMOCTABJIECHHBIMU 33/la4aMH,
CIIEIUTh 3a BBINOJHEHUEM IUIaHA JCHCTBUH W KOPPEKTUPOBATH €ro, aJeKBATHO
OIICHUBAaTh COOCTBEHHBIM BKJaJ B JEATEIBHOCTh TIPYMNIbI, BBICTPAUBATH
KOMMYHHUKATHBHOE B3aUMOJICHCTBUE, IPOSBIISISI TOTOBHOCTD pa3peniaTh KOH(MIUKTHI.
K koHiy oOyuenus B 9 kJjiacce mpeIMETHbIE pe3yibTaThl Ha 0a30BOM ypOBHE

JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

UCIIOJI30BaTh IOHATHS: CHUCTEMa OTCU€ra, MaTepualbHas TOYKA, TPAEKTOPHS,
OTHOCUTEJIPHOCTh ~ MEXAaHUYECKOTO  JIBHIKEHUS, nepopmanus (ynpyras,
IUTACTUYECKasl), TPEHHE, ILIEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTh U
NEeperpy3ku, LEHTP TSKECTH, a0COJIOTHO TBEPAOE TEJIO, LUEHTP TSKECTU TBEPAOTO
TeJla, pPAaBHOBECHE, MEXaHWYECKHE KOJIeOaHUS W BOJHBIL, 3BYK, HH(QpPa3ByK H
YIBTPA3BYK, 3JIEKTPOMAarHUTHBIE BOJHBI, IIKajla 3JIEKTPOMAarHUTHBIX BOJH, CBET,
OJIM30PYKOCTh M JIaJIbHO30PKOCTb, CIEKTPhl MCIyCKaHUS M TOIJIOIIEHUs, aib(da-,
OeTa- ¥ raMMa-u3JIy4eHUs], U30TOIIbI, S/IEPHAsI SHEPTEeTUKA;

pasznuyarh SBJICHUS (PaBHOMEPHOE U HEPABHOMEPHOE MPSMOJMHENHOE JBUXKEHHE,
PaBHOYCKOPEHHOE  IPSIMOJMHEMHOE  JBHKEHHE, CBOOOJHOE MAJEHUE  Tell,
PaBHOMEPHOE JABMKEHUE IO OKPYXHOCTH, B3aUMOJCHCTBUE TEJ, PEaKTHUBHOE
JBUKEHHE, KOJeOaTeIbHOE JIBUKEHHUE (3aTyXalollue M BBIHYKICHHBIE KOJIEOaHUS),
pE30HaHC,  BOJIHOBOE  JIBIDKCHHME,  OTPAKEHHE  3BYyKa,  NPSAMOJIMHENHOE
pacrnpocTpaHEeHHe, OTpaXXEHUE M MPEIOMIIEHHE CBETa, IIO0JHOE BHYTPEHHEE
OTpa)KEHUE CBETA, Pa3JIOkKEHHE OEIOro CBETa B CHEKTP U CIOXKEHHE CHEKTPAIBHBIX
LIBETOB, JUCIIEPCUSl CBETa, €CTECTBEHHAs pPaJUOAKTUBHOCTb, BO3HUKHOBEHHE
JMHENYATOro CHEKTpa M3JIy4YEHHUs) MO ONHMCAHMI0 MX XAPAKTEPHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, IECMOHCTPUPYIOLIUX JaHHOE (PU3HUECKOE SBJICHUE;

pacno3HaBaTh MPOSIBICHUE U3YUEHHBIX (DPU3MUECKUX SIBJICHUI B OKPYKAIOIIEM MHPE
(B TOM yucie (QU3NYECKHE SBJICHHS B MPUPOJE: MPUIMBBI U OTJIMBBI, JIBUKEHUE
wiaHeT CoONHEYHOM CHUCTEMBI, PEAKTUBHOE [BHKEHUE JKHUBBIX OpPraHU3MOB,
BOCIIPUSITUE 3BYKOB KMBOTHBIMH, 3E€MJIETPSICEHUE, CEHCMUYECKHE BOJIHBI, I[yHAMH,
9X0, IIBE€Ta TeJ, ONTHUYECKHE SBJICHHUS B TMPUPOJE, OUOIOTHYECKOE JEHCTBUE
BUJIUMOT'O, YJIbTPA(HUOJIETOBOTO M PEHTTEHOBCKOTO U3IYYEHHUH, €CTECTBEHHBIN
PaANOAKTUBHBIN (OH, KOCMHUYECKHE YUY, PaJUOaKTUBHOE M3IIyYEHHE MPUPOIHBIX
MUHEpAJOB, NIEWCTBUE PAJAMOAKTHBHBIX H3JIyYEHHI HA OpPraHu3M 4eJIOBEKa), MpHU
TOM NEPEeBOAUTH MPAKTHUUYECKYIO 3aJady B Y4YEOHYIO, BBIACHSTH CYIIECTBEHHBIC
CBOMCTBA (TIpU3HAKH) (DU3UUECKUX SIBJICHUI;

ONMKCHIBATh H3YyYEHHbIE CBOMCTBA Tel U (PU3NYECKUE SBJICHHS, MCHOIb3YS
¢buznyeckre BeITUUUHBI (CPEAHsSI U MTHOBEHHAs! CKOPOCTh Tejla MPU HEPABHOMEPHOM



JBH>KCHUU, YCKOPEHUE, MePEMEIIICHHE, MYTh, YIJIOBasi CKOPOCTh, CHJIa TPEHHUS, CUila
YOPYTOCTH, CUJIa TSHDKECTH, YCKOpPEHHE CBOOOIHOTO TMaJCHHs, BEC Tela, UMITYJIbC
Teja, UMIYJbC CUJIbI, MEXaHU4YecKas paboTa U MOIIHOCTb, MOTEHIIMAIbHAS SHEPTHS
TeJa, MOAHATOrO HAJ MOBEPXHOCTBIO 3€MJIM, NOTEHUMAIbHAS HSHEPTHsS CHKATOMN
NPY>KUHBbI, KUHETUYECKAs DSHEpPrus, IOJHAsg MEXaHWUYECKas JHEPTusi, NEepuoa Hu
4yacToTa KoJieOaHWi, JJIMHA BOJHBI, TPOMKOCTh 3BYKa W BBICOTa TOHA, CKOPOCTh
CBETa, MOKa3aTelb MPEJIOMIJICHUSI CpPElibl), MPU OINHUCAHUHU MPABWIBHO TPAKTOBATH
(bU3MYECKUI CMBICI UCIIOJIb3YEMbIX BEJIMYMH, 0003HAYCHHS U €IMHULIBI (PU3UYECKUX
BEJIMYMH, HAXOAUTH (POPMYJIbI, CBS3BIBAIOIIME JaHHYIO (DU3MYECKYI0 BEITUYUHY C
IPYTUMHU BEIUYMHAMH, CTPOUTH TpadUKH H3YyUYCHHBIX 3aBUCUMOCTEH (DHM3MYECKUX
BEJINYUH,;

XapaKTepU30BaTh CBOMCTBA TN, (U3NUECKUE SIBJICHUS U MPOIIECCHI, UCIOJIb3Ysl 3aKOH
COXpPAHEHHS PHEPrUH, 3aKOH BCEMHUPHOTO TATOTEHUS, IPUHUUII CYNIEPIIO3ULUNA CHUJI,
MPUHLNAN OTHOCHUTENbHOCTH ['anuies, 3akoHbl HBIOTOHA, 3aKOH COXpaHEHUs
UMITYJIbCa, 3aKOHbI OTPAKEHHS M TPEJIIOMJICHHS CBETa, 3aKOHBI COXPAaHCHUS
3apsiIOBOTO M MACCOBOTO YMCENI TMPHU SIACPHBIX PEAKLUsIX, TP STOM JaBaTh
CJIOBECHYIO (DOPMYIIUPOBKY 3aKOHA U 3aITUCHIBATH €I0 MAaTEMATUYECKOE BhIPAKEHUE;
OOBSACHATH (DU3UYECKHE TPOIECCHl U CBOMCTBA TEJ, B TOM YHUCJIE U B KOHTEKCTE
CUTyalluid  NPaKTUKO-OPUEHTHUPOBAHHOTO  XapakTepa: BBISIBISATh  HMPUYMHHO--
CJIC/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUUECKHUX IIIaroB ¢ OMOPOM Ha
2-3 W3yueHHBIX CBOWCTBA (U3MUECKHX SABICHUH, (U3HUECKUX 3aKOHOB WITU
3aKOHOMEPHOCTEN;

pemaTrh pacu€THble 3a7aud (ONUpAloIIMecs Ha CUCTeMy H3 2—3 ypaBHEHHI),
UCIIOJIB3YS 3aKOHBI U (DOPMYJIbI, CBA3BIBAIONINE (PU3MUECKHE BEIUYMHBI: HA OCHOBE
aHajgu3a YCJIOBHUS 3aJlaud 3alKChIBaTh KPATKOE YCJIOBHUE, BBISIBISATH HEIOCTAIOIINE
Wi W30BITOYHBIE JaHHBIC, BHIOUpATh 3aKOHBI W (POPMYIIBI, HEOOXOAMMBIC IS
peuieHns, MPOBOAWTh PACUETBl W OLEHHUBATh PEATUCTUYHOCTH IOJYYEHHOTO
3HauYeHUs (PU3NYECKON BEITUUUHBL;

pacrio3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PEIIUTh MPU MOMOIIM (PU3NUECKUX
METOJIOB,  HCIIOJb3ysl  OINWCAHME  MCCJEAOBAHUSA, BBIICIATH  MPOBEPIEMOE
MPEANOJIOKEHNUE, OIEHUBATh MPABUIBLHOCTh MOPSAKA NPOBEACHUS HCCIIEIOBAHMS,
JieaTh BBIBOJIbI, HHTEPIIPETUPOBATH PE3YJIbTATHl HAOIIOACHUI U OTBITOB;

MPOBOAUTH ONBITHI MO HAOIIOAEHUIO (PU3NYECKUX SIBIICHUM MU (PU3NUECKUX CBOWCTB
Ten (uM3ydeHue BTOporo 3akoHa HplOoTOHA, 3aKkoHAa COXpaHEHUSI DHEPIUH,
3aBUCUMOCTh TI€pHOJa KOJCOAaHUN MPYKHMHHOTO MasTHHKAa OT MacChl Tpy3a U
KECTKOCTU TPYXKUHBI W HE3aBUCUMOCTh OT aMIUIMTYIbl MaJlbIX KOJCOaHM,
MPSIMOJIMHEHOE PacHpOCTpaHEHUE CBETa, pPa3joKeHHWe OeIoro cBeTa B CIEKTP,
W3yYE€HHE CBOMCTB H300paK€HUsS B IUIOCKOM 3€pKajieé M CBOWCTB H300paKeHHUs
npeaMera B coOuparonieil JuH3e, HaOJIIoAeHUEe CIUIONIHBIX U JIMHEWYAThIX CIEKTPOB



U3Ty4YEHUs): CaMOCTOSITENIbHO COOMpaTh YCTAaHOBKY U3 U30BITOYHOTO Habopa
00OpyI0BaHUS, OTMMCHIBATH X0 OTIBITA U €r0 PE3YJIbTAThI, (JOPMYITUPOBATH BHIBOIHI,

MPOBOJUTH MPU HEOOXOJIUMOCTH CEpPHUI0 MPSIMBIX M3MEPEHUM, Ompenessis CpelHee
3HaUCHUE HU3MEpAEMON BeTUYHMHBI ((POKYCHOE pPAaCCTOSHHE COOMparomiel JHH3BI),
000CHOBBIBaTh BHIOOP CIIOC00a U3MEPEHUS (M3MEPHUTEIIBHOTO TPUOOpPa);

IPOBOJNUTH MCCIIEIOBAHUE 3aBUCUMOCTEH (PM3MUECKUX BEIUYHMH C HCIIOJIb30BAHUEM
NPSAMBIX HW3MEpPEHUH (3aBUCHUMOCTh TYTH OT BPEMEHH IIPH PaBHOYCKOPECHHOM
NBIDKEHUHM 0O€3 HayalbHOM CKOpPOCTH, TNepuoja KoJeOaHUM MaTeMaTH4ecKoro
MasTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH YIJIa OTPAKEHUSI CBETa OT yIJa MaJIeHus U
yria IpeJoMIICHHUS OT yrJla MajeHHs): TNIAHUPOBATh UCCIIEI0BAaHUE, CAMOCTOSITEILHO
coOupaTth yCTaHOBKY, (HUKCHPOBATh pe3yJabTaThl IMOJYyYEHHOW 3aBUCHUMOCTH
bu3MYeCKUX BEJUYUH B BUJIE TAOJIUIl U TPaUKOB, €NaTh BBIBOJABI MO pe3yibTaTaM
UCCJIeIOBAHNUS,

MPOBOJIUTH KOCBEHHBbIE HM3MEpEHUS (DU3NYECKUX BETUYUH (CPEIHSS CKOPOCTh U
YCKOpEHHE Tela TpH PaBHOYCKOPEHHOM JIBIDKEHHH, YCKOPEHHE CBOOOJHOTO
najeHus, KECTKOCTh MPYKUHBI, KOAPOUIIUCHT TPEHUS CKOIBKCHHS, MEXaHUICCKas
paboTa W MOUIIHOCTb, YacTOTa M TMEPUOJ KOJIeOaHWNW MATEMaTUYECKOTO M
MPY>KUHHOTO MAasTHUKOB, ONTHYECKas CHJia COOMpAIONICH JMH3bI, paJlOaKTUBHBINA
¢doH): TIAHUPOBATH HW3MEPEHHUs, COOMpPATh HKCIEPHUMEHTATBHYIO YCTaHOBKY U
BEITIOJTHATh M3MEPCHHUsI, CICAYS MPEIT0KCHHON WHCTPYKIIMH, BBIYHCIATh 3HAUYCHUC
BEJIMYMHB W aHAIM3UPOBATh TOJIYYEHHBIE pE3YyJAbTaThl C YYETOM 3aJaHHOU
NOTPEIIHOCTH U3MEPEHMUI;

cOONIONIaTh TMpaBUjia TEXHUKKM OE€30MacHOCTH Mpu padore ¢ J1abopaTOpHBIM
o0opy10BaHUEM;

pa3nuyaTh OCHOBHBIC NMPHU3HAKU W3YYCHHBIX (U3NYECKUX MOJENIeH: MaTephalibHas
TOYKa, a0CONMIOTHO TBEPIOE TEJIO, TOYEHYHBIH MCTOUYHUK CBETA, JIy4, TOHKAs JIMH3A,
TJIaHEeTapHasi MOJIE b aTOMa, HYKJIOHHAs! MOJIeJThb aTOMHOTO SIJIpa;

XapaKTEepPU30BaTh MPHUHIUIBI JACHCTBUS W3YYEHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOpOH Ha UX oOmucaHus (B TOM 4YHCJE: CHHIOMETP, AATUYUKU
MOJIOKEHUS, PACCTOSIHUSI M YCKOPEHHs, pakKeTa, »dXOJOT, OYKH, MEPHUCKOII,
¢doToanmnapat, ONTUYECKHUE CBETOBO/IBI, CIEKTPOCKOI, JO3UMETp, kKamepa Bunbcona),
WCIIOJIb3YsI 3HAHUS O CBOMCTBaX (PU3MYECKUX SIBJICHUN M HEOOXOIUMBbIE (PU3NUYECKUe
3aKOHOMEPHOCTH;

WCITOJIB30BATh CXEMBI M CXEMATHYHBIC PUCYHKH U3YYCHHBIX TEXHUYCCKUX YCTPOUCTB,
U3MEPUTENbHBIX MPUOOPOB U TEXHOJOTUYECKUX MPOIIECCOB MPH PEIICHHH Y4eOHO--
MPAKTUYECKUX 33724, ONTUYECKUE CXEMbI JIJIs1 TOCTPOCHUST U300paKeHUI B TIIIOCKOM
3epKajie ¥ cOOMparoIieii JTMH3E,

NPUBOAUTH TMpPUMEPHl (HAXOAUTh HHPOPMALMIO O TMpUMEpax) MPAKTUYECKOTO
UCTIONB30BaHUsl (DU3NYECKUX 3HAHWNW B TIOBCETHEBHOW JXU3HU I OOECICUeHUs
Oe3omacHOCTH TpuU OOpalleHHH C TPUOOpaAaMU U TEXHUUYECKHUMH YyCTPONCTBAMH,



COXpaHEHHUsSI 3JI0POBbS W COOJIFOJCHHWS HOPM DSKOJIOTHMYECKOTO TIOBEICHHS B
OKpYKaroLIEN Cpeie;

OCYUIECTBJIATh MOUCK uHGpopMamu Qusudyeckoro cojepxxkanus B MHTepHere,
CaMOCTOATENBHO (HOPMYIUPYS TOMCKOBBIM 3alpoc, HaXOAUTh IMYTH OMpeeICHUs
JIOCTOBEPHOCTH TIOJIYYeHHOW WH(GOpPMAIMM HAa OCHOBE HWMEIOIINUXCS 3HAHUU W
JTOTITOJTHUTEIIbHBIX UCTOYHUKOB;

WCIIOJIb30BaTh TPHU  BBIMIOJIHCHWHM Y4YEOHBIX 3aJaHWA  HAyYHO--TIOMYJSIPHYIO
JUTEPATYpPY (U3UYECKOTO COJIEepkKaHUs, CIPABOYHBIE MaTepUalibl, PECYpPChl CETH
WuTepHer, BiageTh MNpuUEMaMU KOHCHEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
uH(OpMAITUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

co3aaBaTh COOCTBEHHBIC MMCHbMEHHBIC M YCTHBIC COOOIIICHHS HAa OCHOBE MH(pOpMaIun
U3 HECKOJIbKUX HCTOYHUKOB (PU3UYECKOTO COJEp>KaHUS, MyOJIMYHO MPE/ICTABIATH
pe3yJIbTaThl NPOEKTHOMN WJIM MCCIEN0BATENBCKON JAESITENBHOCTH, IIPA 3TOM I'PAMOTHO
WCIIOJIb30BaTh W3YYCHHBIM MOHATUWHBIN ammapaT H3ydaemoro pasiuena (U3NKd U
CONMPOBOXK/IATh BBICTYIUIEHUE MPE3CHTALMEN C Y4ETOM OCOOEHHOCTEW ayIuTOpUu
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
N HaumeHoBaHue KosnyecrBo yacos DJIeKTPOHHbIE
[
wn pa3ejioB U TeM Beero Kontpoabubie IIpaktuueckne (uudposbie)
NPOrpamMMsl padoThI padoThI oOpa3oBaTe/IbHbIE
pecypchbl
Pazgen 1. ®usuka u €€ poJib B MO3HAHUU OKPYKAKIIEr0 MUPa
11 dusuka - HayKa o 5 bubnunoreka [JOK
' OpUpo/Ie https://m.edsoo.ru/7f416194
12 dusndeckue 5 1 bubmuotexka [JOK
' BEJIMYMHBI https://m.edsoo.ru/7f416194
13 EcrecTBeHHOHay4HBIN 5 1 bubnnorexa [JOK
' METO/I TO3HAHUS https://m.edso0.ru/7f416194
Hroro mo pazmeny 6
Pa3znen 2. [lepBoHavaibHbIE CBEJIEeHUS 0 CTPOCHUU BellleCTBA
bub6mmoreka [IOK
2.1 1
CTpoetiie BelleCTsa https://m.eds00.ru/7f416194
JIBrxeHue u
2.2 B3aNMOJIENCTBHUE 2 1 bubnmorexa LOK
' https://m.edso00.ru/7f416194
YJaCTHII BEIIECTBA
53 ArperatHbie 9 bubnnoreka [JOK
' COCTOSIHMSI BELIECTBA https://m.eds00.ru/7f416194
Hroro no pazneny 5
Pasznen 3. /IBu:keHue U B3aUMO/IeiicTBHE TeJl
31 Mexanundeckoe 3 bu6mmoreka [IOK
' JBWKEHUE https://m.edso00.ru/7f416194
3.9 WNuepnus, macca, 4 1 bu6mmorexa [IOK
' IUIOTHOCTh https://m.edso00.ru/7f416194
bu6mmoreka [JOK
3.3 Cuna. B 14 1 2
. DR e https://m.edsoo.ru/7f416194
Hroro no pazgeny 21

Pasznea 4. /[aBjienne TBEPABIX TeJl, )KUAKOCTE U ra3oB

Hasnenue. [lepenaua

41 JABJICHUS TBEPIBIMU 3 bubmuoreka [JOK
' TeJaMH, KUAKOCTIMH https://m.eds00.ru/7f416194
U razamu
b K
4.2 JlaBneHue XUaKOCTH 5 ubmmorexa O

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



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

43 ATtmochepHoe 6 bubnuorexa [IOK
' JaBJICHHE https://m.edso00.ru/7f416194
JleicTBUE KUAKOCTH
44 Y rasza Ha 7 3 bubmuotexka [JOK
' HOTPY>XEHHOE B HUX https://m.edso0.ru/7f416194
TEJO
Hroro no pazueny 21
Pa3nes 5. PaGora 1 MOIIHOCTB. JHepIrus
bu6mmoreka [JOK
o1 Paora i mowsocTs 3 1 https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
2 IT 1
> POCTHIE MEXATHIMEL > https://m.eds00.ru/7f416194
53 Mexannueckast 4 1 bu6mmoreka [JOK
' SHEPTUst https://m.eds00.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpems 3
BIIEE KOJIMYECTB
OB O ¢TBO 68 12

YACOB I10 ITPOITPAMME
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8 KUIIACC

Kosaun4vecTBo 4acoB JJIeKTPOHHBbIE
HaumenoBanme
Ne (undposbie)
pa3iesioB U TeM Kontposbubie  IlpakTuyeckue
n/n Bcero o0pa3oBaTejibHbIE
NMPOrpaMmblI paGoThI padoTsI
pecypcsl
Pa3pgen 1. TensioBbIe sIBJICHUS
11 Crpoenue n 7 bubmmoreka [JOK
' CBOMCTBA BEIIECTBA https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
1.2 T 21 1
CIVTOBBIC HPOHECet > https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 28
Pa3znea 2. diekTpuyeckne 1 MArHUTHbIE SIBJIEHUS
DIIEKTPUUYECKHE
51 3apsiibl. 7 1 bubnmoreka [JOK
' 3apspKEeHHbIE Tenna U https://m.edsoo.ru/7f4181ce
WX B3aUMO/ICHCTBHE
59 [TocrostHEBII 20 1 7 bubmuorexa [JOK
' SIEKTPUYECKHH TOK https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
2. M 1 1.
3 AUHHTHPIC ABJICHHA 6 > https://m.edsoo.ru/7f4181ce
54 DJNIeKTpOMarHuTHas 4 bubnnoreka [JOK
' WHIYKIMS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpems 3
OBUIIEE KOJIMYECTBO
YACOB IIO 68 3 145

[MPOT'PAMME
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9 KUIIACC

o Haumenosanue KosmyecTBo yacos DJIeKTPOHHbIE
n/-n pa3JesioB ¥ TeM B Konrpoabnbie Ilpakruueckne (uupposbie)
NporpamMmmsbl cero padoThI pa6oThI odpa3oBaTe/bHbIE
pecypchl
Pasznen 1. Mexannueckue siBJeHUSA
MexaHuueckoe Eu 1OK
HOIHOTEKA
1.1 o 10 1
FIBHIKEIHIE I CHOCOBE! https://m.edsoo.ru/7f41a4a6
€ro OIHCaHU
bu6mmoreka [JOK
1.2 B I 20 1 3
SAUMONCHCTBHE Tell https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
1. 1
3 3axombt coxpanenus 0 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pasznen 2. Mexannuyeckue KoJ1e0aHUA U BOJTHEI
51 MexaHn4eCcKHe 7 3 bubmuoreka [JOK
' Kose0aHus https://m.edsoo.ru/7f41a4a6
29 Mexaandeckne 8 1 3 bu6mmoreka [IOK

BOJIHBI. 3BYK

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

Hroro no pazgeny 15

Pa3nesn 3. DiiekTpoMarHuTHoeE 1oJie U 3J1eKTPOMATHUTHBIE BOJIHBI

DIIeKTPOMarHuTHOE
3.1 TI0JIE U DIIEKTPO- 6 2 bubmiorexa LOK
' P https://m.edsoo.ru/7f41a4a6
MAardUTHBIE BOJIHEI
Hroro no pazneny 6
Pa3pnen 4. CBeToBbIe SIBJICHUS
3aKOoHEBI
41 aCIIPOCTPAHEHHUS 6 2 bubmorexa [IOK
' pactipoctp https://m.edsoo.ru/7f41a4a6
cBeTa
42 JIMH3BI 1 ONITUYECKHE 5 3 bu6mmoreka [IOK
' prOOPHI https://m.edsoo.ru/7f41a4a6
43 Paznoxxenne 6emoro 3 9 but6mmorexa [IOK
' CBETA B CIIEKTP https://m.edso00.ru/7f41a4a6
Hroro no paszneny 15
Pa3zaen 5. KBanToBble sIBJEHUA
Hcenyckanue u Bu6 OK
5.1 MIOTJIOIIEHHUE CBETA 4 1 ubnnorexa [

aTOMOM

https://m.edsoo.ru/7f41a4a6
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59 Ctpoenue aToMHOTO 6 1 bubnmoreka [JOK
' spa https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
: A 7 1
>3 FICPHBIE peaiciiit https://m.edso00.ru/7f41a4a6
Hroro no pazueny 17
Pa3nen 6. [loBTOopuTeIbHO-00001IAI0IINIT MOYJIb
[ToBTOpenue n
00001ICHIE bubmuorexka [JOK
6.1 9 2
coaepKaHus Kypca https://m.edsoo.ru/7f41a4a6
¢du3uku 3a 7-9 xnace
Hroro no pazueny 9
BIIEE KOJIMYECTB
OBII ol ¢TBO 102 27

YACOB 110 [TPOTPAMME
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