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IHOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo (pu3uMke Ha ypoBHE OCHOBHOTO OOIIETO 0Opa30BaHUs COCTaBJICHA HA OCHOBE
NOJIOXKEHUH U TpeOoBaHMII K pe3yJbTaTaM OCBOEHHS Ha 0a30BOM YpPOBHE OCHOBHOM
obpazoBatenbHON TporpamMmbl, npencraBieHHbXx B PI'OC 000, a Taxke ¢ yu€toMm (denepanbHOM
paboueii mporpammsbl BocriuTanusa U Konuenmuu npenogaBanus yueOHoro npeameta «Dusukay.

ConeprkaHue IporpaMMbl o (U3MKE HANPABIECHO Ha (OPMHUPOBAHHME €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH OOYYAIOLIUXCS M OPraHM3alMI0 M3yueHHUs (PU3MKH Ha JEATEIbHOCTHOW OcHOBe. B
nporpaMMe 1o (pU3MKe YYUTBIBAIOTCS BO3MOKHOCTH yU4EOHOT0 IpeAMETa B pealn3alu TpeOOBaHUM
®I'OC OOO Kk mnaHUpPyEeMbIM JIMYHOCTHBIM M METaIllPeIMETHBIM pe3yJibTaTaM OOYYEHHs, a TaKxKe
MEXIIPEIMETHBIE CBA3HM €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEAMETOB HA YPOBHE OCHOBHOT'O OOLIETO
oOpa3oBaHusl.

[Tporpamma 1o (Qu3MKe yCTaHABIMBACT paclHpeAeieHHe y4eOHOro marepuanga Mo TIoaaM
oOyueHwus (1o KjaccaMm), MpeajaracT NPUMEpPHYIO TOCIE0BATEIbHOCTh U3YYEHUSI TEM, OCHOBAHHYIO
Ha JIOTHKE Pa3BUTHUs NPEIMETHOIO COAEP KaHUSA U yUETe BO3PACTHBIX OCOOCHHOCTEN 00yUaroImuxcs.

[Tporpamma o ¢usuke pa3paboTaHa ¢ LENbI0 OKA3aHUS METOAMYECKON MOMOILU YYUTEIIO B
CO371aHNHU paboUeit MPOrpaMMBbI 10 YUeOHOMY MPEAMETY.

dusnka SABIAETCS CUCTEMOOOPA3YIOIIUM Uil €CTECTBEHHO-HAYYHBIX YYEOHBIX IPEIMETOB,
IIOCKOJIbKY (pU3MUYECKUE 3aKOHBI JIEKAaT B OCHOBE IIPOLIECCOB U SIBICHUM, M3y4aeMbIX XHMHEH,
Ouonorueit, actpoHomMueir u ¢uU3NUECKOil reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MHpa, IPeI0CTaBIseT Hanbosee ACHble 00pa3ibl IPUMEHEHHsI HAyYHOTO0 METO/1a IO3HAHuS,
TO €CTh CII0Cc00a MOTYUYECHHUS JOCTOBEPHBIX 3HAHUN O MUDE.

Onna w3 rIaBHBIX 3a1ad (U3UYECKOTO 00pa3oBaHHS B CTPYKType oOmiero ooOpa3oBaHUs
COCTOUT B (OPMHPOBAHMU E€CTECTBEHHO-HAYYHOH TI'pPAaMOTHOCTM UM HHTepeca K HayKe Yy
o0yyJaromuxcs.

N3yuenne ¢u3ukn Ha 0a30BOM YpOBHE IMpPEANOJaraeT OBJAJEHUE  CIEAYIOUMMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLMMH €CTECTBEHHO-HAYYHYI0 TPAMOTHOCTb:

® HAay4YHO OOBACHATH SBIICHMUS,

® OLIEHUBAaTh U IOHUMATh OCOOEHHOCTH Hay4YHOT'O UCCIIEAOBAHMS;

® UHTEPHPETHPOBATH JaHHbIE M HCHOJIb30BATh HAy4HbIE JJOKa3aTelbCTBA IS
MIOJIy4Y€HHUS BBIBOJIOB.

Ilenn wn3ydeHuss (GU3MKK Ha YPOBHE OCHOBHOI'O 0OILIero oOpa3oBaHMs ONpECNCHbl B
Konuenmun mnpemnoxaBanusi ydeOHoro mpenmera «®Dusmka» B 00pa3oBaTEIbHBIX OpPTaHU3ALMUAX
Poccuiickoit ~ @enepauuyu, peaau3yoOLMX OCHOBHblE  00IIe00pa3oBaTeIbHbIE  MPOrPaMMBbl,
yTBepkaAEHHON pemienueM Komnernn MunncrteperBa mnpocsemenus Poccuiickonn ®@epepannu
(mportoko:n ot 3 nexabps 2019 r. Ne [IK-48H).

Lenun usyvyenus ¢pusukn:

e [puUOOpETEHHE MHTEpECa U CTPEMIICHUS O0YyYaroIMXCs K HAyYHOMY M3Y4YEHMIO HPUPOJIBL,

pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
® Dpa3BUTHE NPEACTAaBICHMH O HayyHOM MeETOJe TMO3HaHus U  (popMupoBaHHE
HCCIIEI0OBATENbCKOIO OTHOIIECHHUS K OKPYKAIOLIUM SIBICHUSM;

e (opMHUpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3yjibTaTa W3YYEHUS OCHOB CTPOCHHS
MaTepuH U GyHIAMEHTAIbHBIX 3aKOHOB (DH3UKY;

e (opMHUpOBaHME MPEACTABICHUNA O POIU (PU3UKH ISl PA3BUTHUS APYTHX €CTECTBEHHBIX HAYK,
TE€XHUKU U TEXHOJIOTUH;

® pa3BUTHE TPEICTABICHUA O BO3MOXHBIX cdepax Oyaymer mnpodeccuoHaIbHON
NesITeIbHOCTH, CBSA3aHHOM C (PU3MKOHM, MOATOTOBKA K JaibHEHIIeMy OOy4YeHHIO B 3TOM
HalpaBJICHUU.

JlocTiokeHue 3TuX 1eNeil mporpaMMel Mo (pu3Knke Ha YpPOBHE OCHOBHOT'O 0OIIET0 00pa3oBaHMUS
o0ecrieunBaeTcs PEeLICHUEM CIEAYIOMINX 3a4aY:

e npuoOpeTeHUe 3HAHUI O AMCKPETHOM CTPOCHMU BEILECTBA, O MEXAaHMYECKUX, TEIUIOBBIX,

AIIEKTPUYECKUX, MATHUTHBIX ¥ KBAHTOBBIX SBJICHHSIX;



¢ MpHOOpETEeHHE YMEHUN OMUCHIBATh U OOBACHATH (PU3MUECKUE SBJICHUS C HUCIOJIb30BaHUEM
IIOJIyYEHHBIX 3HAHUU;

® OCBOCHHME METOJOB pEIICHUS NPOCTEHIIMX pacuyETHBIX 3a7ady C HCIOJIb30BaHUEM
(bu3nuecKux Mojenel, TBOPUYECKUX U MPAKTUKO-OPUEHTHUPOBAHHBIX 3aa4;

e pa3BUTHE YMEHUI HAOMIOIATh MPHUPOAHBIE SBICHUS U BBIMOJIHATH OMBITHI, JIAOOpATOPHBIE
paboTBl M DKCIEPUMEHTANBHBIE HCCIICOBAHUS C WCIOJIB30BAHUEM HW3MEPUTEIBHBIX
pubOopoB;

e ocBocHHME TNPUEMOB paboThl c wuHpopMaluell (U3NYECKOTO CONEpKaHus, BKIIOYas
MHPOPMAIIHIO O COBPEMEHHBIX JOCTHKCHUAX (DU3UKH, aHAIN3 ¥ KPUTUIECKOE OIICHUBAHHE
uH(pOpMaIINK;

® 3HAKOMCTBO cO cepamu MpoPecCHOHATHHON AESITETbHOCTH, CBSI3aHHBIMHU C (DU3UKOU, U
COBPEMEHHBIMH T€XHOJIOTHSIMH, OCHOBAHHBIMH HA JOCTHKEHUSIX (PU3MUECKON HAYKH.

Ha wuzyuenme ¢usuku (6a30BbIii ypoBEHb) Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
oTBoaMTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Hezenm0), B 8 kiacce — 68 dacoB (2 yaca B
HEJIEITIO), B 9 Kjacce - 102 yaca 3 yaca B HEJIEITIO).
[Ipemmaraemerii B mporpamme 1o (QU3MKE TEPEUeHb Ja0OpPATOPHBIX pabOT M OIBITOB HOCHUT
PEKOMEHAATENbHBINA XapaKTep, YUYUTENb JeaeT BRIOOp MPOBEACHUS TaOOPaTOPHBIX PadOT U OIBITOB
¢ y4€TOM MHAMBHUAYaIbHBIX OCOOCHHOCTEH O0ydarolmuxcs, CHUCKA 3KCHEPUMEHTANbHbBIX 3a/laHuM,
IpeJlaraeéMbIX B paMKaxX OCHOBHOT'O T'OCYAapCTBEHHOTO SK3aMeHa 10 (pu3uke.

Bce nabopaTopHbBIC paboThI OIICHUBAOTCH, nabopaTopHbIE OTIBITHI — HET.



COJAEP)KAHUE OBYUEHUS
7 KJIACC (68 4, 2 4 B Heie110)

Pa3nes 1. ®Pusuka u eé posib B IO3HAHUM OKpPY:Kawuero Mupa (64).

®dusuka — HayKa o npupoie. SABneHus npupoapl. OU3NYECKUE SBICHUS: MEXaHUYECKHUE,
TEIJIOBBIC, AEKTPUUYECKUE, MAaTHUTHBIE, CBETOBbIE, 3BYKOBBIE.

®dusnueckue BenWYUHBL. M3Mepenue ¢usnueckux BenuunH. Dusndeckue mnpuOOPEHI.
[TorpemnocTe n3Mepenuii. MexayHapoIHasi CUCTEMA €IUHULL.

Kak ¢usuka u npyrue ecrecTBEHHbIE HAyKu H3ydyaroT nmpupony. EcTecTBeHHO-Hay4 HBIN
METOJI TIO3HaHWs: HAOIIOJCHHME, ITOCTAHOBKA HAyYHOTO BOMPOCA, BBIABIKCHHE THIIOTE3,
9KCIIEPUMEHT [0 TMPOBEpKEe TUMoTe3, O0O0bsAcHeHHWe Habmogaemoro spieHus. OmnucaHue
(bU3NYECKUX SBICHUHN C TTOMOIIBIO MOJEIIEH.

Hemoncmpayuu.

1. MexaHuueckue, TEIJIOBbIC, JEKTPUUECKHUE, MATHUTHBIEC, CBETOBBIC SIBJICHUS.

2. ®usnueckue MPUOOPHI M MPOIEAYpa NPSIMBIX U3MEPCHHUM aHAIOTOBBIM U ITU(POBBHIM

npudopom.

JlabopaTopHblie padoThl.

1. Onpenenenue EHBI AENEHUS IIKaJbl U3MEPUTEIBHOTO Mpudopa.

2. OnpeneneHue pasMepoB MajbIX Te.

Jlabopamopnwie onvimot.

1. U3mepeHne paccTOSIHUM.

2. U3mepenne 00bEMa KUJIKOCTU U TBEPAOTO Tea.

3.3mepeHue TeMIiepaTypbl TIPU MOMOIIUA >KUIKOCTHOTO TEpMOMETpa U
JlaTYMKa TEMIIEPATYPHI.

Paznen 2. [lepBonavanbHble CBeJeHHs 0 CTPOEHHH BellecTBa (54).

CrpoeHue BeliecTBa: aTOMbl W MOJIEKYJbl, MX pa3Mepbl. ONBITHI, JOKa3bIBAIOLINE
JUCKPETHOE CTPOCHUE BELIECTBA.

JBwxeHue uactuil BemiecTBa. CBs3b CKOPOCTH JABWKEHHUS YacTULl C TEMIEPATYpOM.
bpoyHoBckoe nBmxkenue, muddysus. BzaumMopeicTBHe dYacTHIl BEUISCTBA: NPUTSIKCHHE U
OTTAJIKUBAHUE.

ArperatHple COCTOSIHHSI ~ BEIIECTBA: CTPOCHHE Ta30B, JKUIKOCTEHM U  TBEPIBIX
(kpucTamIu4ecKkux) Teld. B3anMMOCBA3b MeXay CBONCTBAMHU BEIIECTB B PAa3HBIX arperaTHbIX
COCTOSIHUSIX M HUX aTOMHO-MOJICKYJISIPHBIM CTpoeHreM. OCOOCHHOCTH arperaTHhIX COCTOSHUUN
BOJIBI.

Hemoncmpayuu.

1. HaGmronenue OpOyHOBCKOTO TBUKEHHUSI.

2. HaGnropenue nuddysuu.

3. HaOmropenue siBieHH, OOBSICHSIOMMXCS NMPUTSHKEHUEM WM OTTAJIKUBAaHHUEM YacTHUIL

BEILIECTBA.
JlabopamopHbvie pa6ombl.
3. OneHKa uamMeTpa aToMa MEeTOJIOM PsIIOB (C UCTOIb30BaHUEeM G oTorpadmii).
Jlabopamopuwvie onvimol.
4. OnbITHI IO HAOITIOJECHUIO TEIIOBOTO PACIIMPEHHS Ta30B.
5. OnbITE O OOHAPYKESHUTIO JICUCTBUS CHUJIT MOJICKYJISIPHOTO MIPUTSIKCHUSI.
Paznen 3. /IBu:xenne u B3anmoaeiicreue tea (214).

Mexannueckoe JBH>KeHUE. PaBHOMEpHOE M HepaBHOMEpHOE JBHKeHHE. CKOPOCTb.
Cpenusist CKOpOCTh IPU HEPABHOMEPHOM JIBHKEHUH. Pacu€T myTu u BpeMeHU ABUKEHUSI.

SlBnenne wHepuMH. 3aKOH WHEpUUH. B3auMopencTBUE Ten KaK MPUYMHA H3MEHEHUS
CKOpPOCTH JBIKEHHUs Tell. Macca kak Mepa uHepTHocTu Tena. I[lmotHocTh BemiectBa. CBs3b
IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €UHHIIE 00bEMa BEleCTBa.



Cuna kak XapakTepucThka B3aumojeucTBus Ten. Cuna ynpyroctd W 3akoH [yka.
H3mepenue cuiibl ¢ MOMOLIBI0 TUHAMOMETpa. SIBIeHHE TATOTeHHs W cuia Tsbkectu. Cuna
TSKECTU Ha Jpyrux mianerax. Bec tema. HeBecomocTs. CroxkeHue Cuil, HalpaBiI€HHBIX IO
oaHoil mpsiMoi. PaBHogelcTByromas cui. Cuna TpeHus. TpeHHe CKOJIBXKEHUSI U TPEHUE MOKOSI.
Tpenue B IpUpOAE U TEXHUKE.

Hemoncmpayuu.

Habnronenne MexaHU4eCKOTo JIBIKEHUS Tela.
N3mepenune ckopocTy MPsIMOJIUHEHHOTO JBUKEHHUS.
Habnronenue siBjeHMs] HHEPITUH.
Habmronenne u3MeHeHus: CKOpOCTH NMPHU B3aUMOAEUCTBUH TEJL.
CpaBHeHME Mace MO B3aUMOJIEVCTBUIO TEN.
CrnosxeHue cuil, HapaBJIEHHBIX 110 OJHOW MPSIMOH.
Konumponvnaa paooma Nel no meme «Mexanuueckoe oeuxcenue. Ilnomnocmo
seujecmea)
Jlabopamopnsie paoomui
4.0Onpenenenne MIOTHOCTU TBEPAOTO TENA.
5.00BITEI, JOEMOHCTPHUPYIOIIME 3aBUCUMOCTb pacTsbkeHus (aedopmamun)
MPY>KUHBI OT TPUIIO)KEHHOU CUJIBI.
6.0O1bITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbI TPEHUSI CKOJBXEHUS OT
Beca TeJla U XapaKTepa COIPUKACAIOIIUXCS TOBEPXHOCTEM.
Jlabopamopnwie onvimot.
6. OnpenesieHre CKOPOCTM PaBHOMEPHOIO JBWKeHUs (LIapyMKa B KHUAKOCTH,
MOJeJIU 3JIEKTPUYECKOT0 aBTOMOOKJISA U T. I1.).
7. OnpejesieHue cpefHENW CKOPOCTU CKOJIb)KEHUSI OpyCKa WJM LIapUKa [0
HaKJIOHHOM IJIOCKOCTH.

Pasznen 4. /laBjieHne TBEPABIX TeJl, )KMAKOCTEH U ra3os (214).

Jasnenne. CriocoObl yMEHBIIICHUS U YBETMYCHHS aBieHus. [laBnenue ra3za. 3aBUCUMOCTh
JaBjieHUs ra3a oT o0béMma, Temneparypsl. [lepenaua gaBnenust TBEPABIMU TeaAMU, KUAKOCTIMU
u razamu. 3akoH Ilackans. [THeBMaTHueckue MamuHbl. 3aBUCUMOCTb JABJICHUS XKUIKOCTH OT
rnyounbel.  ['mapoctatmdeckuii  mapagokc. CooOmiaronuecss  cocyasl. [ mapaBinyeckue
MEXaHU3MBI.

Atmochepa 3emnam u atmocdepHoe naBiieHHe. [IpUYWHBI CyIIECTBOBAHMS BO3MYIITHOW
obonmouku 3emun. OmbiT Toppuyeru. M3mepeHue arMocepHOro NaBiICHUS. 3aBHCHUMOCTb
aTMoc(epHOro JaBi€HHS OT BBICOTHI HaJa YpoBHeM Mops. I[Ipubopsl nns u3MepeHus
aTMOC(EpHOTO AaBICHHS.

JleiicTBHE )XUKOCTH U ra3a Ha MOTpyXEHHOE B HUX TeJo. BeITankuBatomnias (apxuMeaoBa)
cuia. 3akoH Apxumena. [InaBanue ten. Bo3nyxomiaBanue.

Hemoncmpayuu.

ok wnNE

1. 3aBMCHMOCTH JaBJICHUS I'a3a OT TEMIIEPATYPBHI.

2. llepenada naBneHUs KUAKOCTBHIO U Fa30M.

3. Coobmaronmecs CoCy/bl.

4. T'maopaBiryecKui mpecc.

5. TlposBrienue nelcTBUs aTMOC(PEPHOTO TaBICHUS.

6. 3aBHCHMOCTh BBITAJKUBAIOUICH CHUJIBI OT OOBEMA MOTPYKEHHOM YacTH Tena |
IUIOTHOCTH KMJIKOCTH.

7. PaBEeHCTBO BBITAJIKMBAIOIIEH CUIIBI BECY BHITECHEHHOM JKUJKOCTH.

8. VYcnoBue mniaBaHUs TeN: IUIAaBaHME WJIM MOTPYKEHUE Ted B 3aBUCUMOCTU OT
COOTHOIIEHUS TNIOTHOCTEH Tema U KUIKOCTH.
Konmponvuasa paboma Ne2 no meme «Cunwl 6 npupooe. /lasenue meepovix me»
Konmponvuaa paboma Ne3 no meme «/lasnenue ¢ scuokocmu u 2aze. 3akon Apxumeoa»
Jlabopamopnusvle pabomut



7. OnpenenieHUE BBITAIKMBAIONIEH CHIIbI, JEHCTBYIONIEH Ha TEJIO, NOTPYKEHHOE B
JKUJIKOCTb.

Jlabopamopnuvie onvimoi.

8. ccnemoBanne 3aBUCUMOCTH Beca Tejla B BOJE OT 00bEMA MOTPYKEHHON B KUIKOCTH
YaCTH TeJia U IIPOBEPKA HE3aBUCUMOCTH BBITAJIKUBAIOILIEH CUJIbI, ICUCTBYIOIIECH HA
TEJIO B )KUAKOCTH, OT MaccChl Tea.

9. OnbIThl, AEMOHCTPUPYIOLINE 3aBUCUMOCTh BBITAJIKUBAIOLIEH CUJIBI, IEMCTBYIOIIEH Ha
TEJI0 B KHUJKOCTH, OT O0OBbEéMa MOTPYKEHHON B >KUIAKOCTh YAaCTH Tejda U OT IUIOTHOCTH
JKUJIKOCTH.

Paznen S. Padora u momHocTh. JHeprus (154).

Mexanunueckast pabota. MOITHOCTb.

[IpocTeie MeXxaHU3MBI: pblYar, OJIOK, HAaKJIOHHas IUIOCKOCTb. llpaBuiio paBHOBecus
poryara. [IpuMeHeHne npaBuiia paBHOBECHs pbluara K OJOKY. «3050TO€ MPAaBUIIO» MEXaHUKH.
KIIJI mpocThix MexaHu3MoB. [IpocThie MeXaHU3MBI B OBITY U TEXHHKE.

Mexannueckas sHeprus. KuHermueckas M moTeHUuanbHas »Heprus. Ilpespamienue
OJHOTO BHJIa MEXAHWYECKOUN SHEPTHUM B APYTrol. 3aKOH COXPaHEHHUS SHEPTUHU B MEXAaHHKE.

Hemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Konmpononaa paooma Ned no meme «Pavoma u mownocms. KII/[ npocmoix mexanuzmoe»
Jlabopamopusie pabomut
8.MccnenoBanue ycjioBUM paBHOBECHS pblyara.

9.1U3mepenue KI1J] HakITOHHOM TIOCKOCTH.
Jlabopamopnwie onvimot.

10.0npenenenre pabOTbl CUJIbl TPEHUS IIpU pPaBHOMEPHOM JABWKEHUU Teja IO
TOPU30HTAIIBHOW TOBEPXHOCTH.

11.M3yuenue 3akoHa COXpaHEHUS MEXaHUYECKOU IHEPTHH.

8 KJIACC (68 4, 2 4 B Hel1e/110)

Paznen 6. TensioBble siBaeHus (294).

OcHOBHBIE TOJIOKEHUSI MOJIEKYJIIPHO--KHHETUYECKON TEOpUN CTPOEHus BelecTBa. Macca
U pa3Mepbl aTOMOB U MoOJeKyd. OMNbITb, NOATBEPKIAIOIINE OCHOBHBIE MOJIOKEHUS
MOJICKYJISIPHO-KUHETUYECKOU TEOPUH.

Mopnenu TBEPAOTO, KHUAKOTO M Ta3000pa3HOT0 COCTOSIHUH BemlecTBa. Kpucrannndeckue u
amopdusie Tena. OObsICHEHUE CBOWCTB Ta30B, JKUIKOCTEH M TBEPABIX TEJI HA OCHOBE MOJIOKEHUHN
MOJIEKYJISIPHO--KUHETHYeCKOM Teopun. (CMauuMBaHME M KanWULIpHbIE sBIeHUsA. TeroBoe
pacumpeHme u cxxartue.

Temmnepatypa. CBs3b TeMIlEpaTypbl CO CKOPOCTBIO TEIUJIOBOTO JABUKEHUS YaCTULL.
Buaytpennsss oHeprus. CnocoObl H3MEHEHHMs] BHYTPEHHEW OHEpPruu: Terionepenada u
coBeplieHre padboThl. Buasl Teronepenayn: TeIIONPOBOAHOCT, KOHBEKIUS, H3ITyYCHHE.

KonuyecTBo TemnoTel. YaenbHas TEMIOEMKOCTh BelecTBA. TemiooOMEH W TEIUIOBOE
paBHOBecHe. YpaBHEHHE TeIUIoBOoro OanaHca. [lmaBneHue W OTBepleBaHHE KPUCTATTUYECKUX
BEIIECTB. YJelbHas TemioTa IuiaBieHusd. [lapooOpasoBanue u koHjaeHcamnus. Vcmapenwue.
Kumnenue. YnaenbHas TemnoTa mnapooOpa3oBaHUs. 3aBUCUMOCTb TeMIEpaTyphl KUIIEHUS OT
aTMOC(EpHOTO TaBJICHHS.

BnaxnocTs Bo3yxa.

DHeprus TOIMBa. Y IeJbHas TEIJI0Ta CTOPAHUS.

[Tpunnumner pabGoter TemnoBbix asurareneit KIIJ[ TtemmoBoro nBurarens. TemnoBwie
JIBUTATEJIH U 3aIATA OKPYKAKOIIEN CPEIbI.

3aKOH COXpaHEHUs U PEBPAILCHHS SHEPTUU B TEIUIOBBIX MPOLIECCAX.

Hemoncmpayuu.

1. HaGmronenue 6pOyHOBCKOTO JBUYKEHUS.



Ha6mronenue nuddysuu.
HabOmronenue siBiieHnit cMauuBaHUs U KalMWJUISIPHBIX SIBJICHUH.
HabnroneHue TeninoBoro pacimpeHus Ted.
W3menenue naBneHus ra3a mpu U3MEHEHUH 00bEMa M HAarPEBaHUH WIT OXJIAXKICHHUH.
[IpaBuna n3MepeHus TeMIepaTypsl.
Buae! renonepenaum.
OxJax/ieHre Ipy COBEPIICHUH PaOOTHI.
HarpeBanue nipu coBepiieHUU padOThl BHEITHUMU CHIIAMHU.
. CpaBHEeHHE TEMIOEMKOCTEN pa3InYHBIX BEILIECTB.
. Habmoienue xumneHus.
. HaGnronenue nmocTossHCTBa TEMIIEPATyPhI NP TUTABICHUH.
13. Moenu TEeIIOBRIX IBUTATEICH.
Konmpononaa pavoma Nel no meme «Tennogvle asnenusny
Konumponvnas paooma Ne2 no meme «H3menenue azpezamupix cOCmoAHUIL euiecmear
Jlabopamopnusle pabomuit
1. UccnenoBanue sBICHUS TEIJIOOOMEHA TIPHU CMEIIMBAHUM XOJOIHOW U TOpsYeH
BO/IBI.
2. OnpeneneHue yaelbHON TEMIIOEMKOCTH BEIIECTRA.
3. OmnpeneneHue ynenbHON TEIUIOTHI TUIABJICHUS JIbJA.
4. OnpeneneHne OTHOCUTEIILHOM BIIAXKHOCTH BO3]1yXa.
Jlabopamopnuvie onvimoi.
1. OnbITHI IO OOHAPYKEHUIO ASHUCTBUS CHUIT MOJICKYJISIPHOTO TTPUTSKCHUS.
2. OnbITH O BBIPAIABAHUIO KPUCTAJIIOB MOBAPEHHOM COJIM WJIM caxapa.
3. OneITHl TT0 HAOIOAEHUIO TETIJIOBOTO PACIIUPEHUS Ta30B, KUAKOCTEH M TBEPIBIX
TEeJl.
4. OnbIThl, JEMOHCTPUPYIOIIME 3aBHCHUMOCTb JaBJICHUS BO3JyXa OT €ro o0béMa U
HAarpeBaHUsl WU OXJIAXKICHUS.

Pazgen 7. diiekTpryeckre 1 MarHuTHble siBjieHus (394).

Onexrpuzauus Ten. J[Ba poja 3neKTpUYECKUX 3apsaaoB. BzaumopeiicTBue 3apsKEHHBIX
ten. 3akoH KyrnoHa (3aBUCMMOCTb CHIIBI B3aMMOJACWUCTBUS 3apSKEHHBIX TEA OT BEJIUYUHBI
3apsiIOB U PACCTOSIHUS MEXKIY TEIaMu).

OnekTpuyeckoe noje. Hanpssk€HHOCTh 3iiekTpudeckoro mnodid. [IpuHmun cynepno3unuun
ANEKTPUYECKUX MOJIeH (Ha KAYECTBEHHOM YpPOBHE).

Hocurenu snexkTpuyeckux 3apsaoB. DJIEMEHTapHBIM siekTpuueckuil 3apsia. CtpoeHue
atoma. [IpoBOgHUKY U TUANEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOT0 3apsija.

DJIEKTPUYECKUH TOK. YCJIOBUSA CYIIECTBOBAHUS DJIEKTPUYECKOr0 TOKa. McTOUHMKH
MOCTOSIHHOTO TOKa. JIeWCTBHSI 3JIEKTPUUECKOrO0 TOKa (TEIJIOBOE, XMMHUUYECKOE, MAarHUTHOE).
DJIEKTPUYECKHI TOK B )KMJIKOCTSX U ra3ax.

Onexkrpuueckasd uenb. Cuna Toka. OJnekTpuuyeckoe HampspkeHue. ConpoTHBIIEHHE
MPOBOJAHUKA. YJI€IbHOE COINPOTUBICHWE BemiecTBa. 3akoH Owma Ui ydyacTKa IIEMH.
[TocnenoBarenbHOE U MapaIEIbHOE COEAMHEHUE TIPOBOJHUKOB.

PaboTa 1 MOIIHOCTE 3JeKTpUYecKOro Toka. 3akoH [[xoyns—JIeHma. DaekTpudyeckue menu
U TIOTPEeOUTENH IEKTPUIECKOM dHepruu B ObITy. KOpoTKoe 3aMbIKaHHE.

[TocTostHHbIE MarHuThl. B3auMopaeicTBME NOCTOSHHBIX MArHWTOB. MarHutHoe moJe.
MarunuTtHoe nojie 3eMIIM U €ro 3HaueHue 1751 xKu3HU Ha 3emiie. OnbIT Dpcerena. MaronutHoe mnosie
3JIEKTPUYECKOTO TOKa. [I[puMeHeHne 37IeKTpOMarHuTOB B TEXHUKE. /[eliCTBHE MAarHUTHOTO MOJIS
HAa TPOBOJHUK C TOKOM. OJEKTPOJBHUraTrelb IOCTOSHHOTO ToKa. lcmosb3oBaHue
3JIEKTPOJIBUraTeel B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel  @apanes. SIBneHue  asnekTpomMarHuTHOM  uHAykuuu. IlpaBuno  Jlenuna.
Onektporedeparop. CrocoObl TOJYYEHHUS JICKTPUYECKON JHEPruu. ODJIEKTPOCTAHIIMKM Ha
BO300HOBIISIEMBIX HCTOYHHUKAX YHEPTHH.
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Hemoncmpayuu.
DJeKTpu3anus Tell.
JIBa posa MEeKTPUYECKUX 3apsAI0B M B3aUMOJICHCTBUE 3aPSKEHHBIX Tell.
YCTpoCTBO U JEHCTBHE 3IEKTPOCKOIIA.
DneKTpocTaTHuecKasi HHIYKIHS.
3aKOH COXpaHEHMsI AJIEKTPUUECKUX 3apsI0B.
[TpoBOAHMKY U TUAIIEKTPUKH.
MogenupoBaHue CUIOBBIX JIMHUHI 3JIEKTPAUYECKOTO ITOJIS.
HcTOYHUKY TOCTOSTHHOTO TOKA.
JlelcTBUSA 2IIEKTPUYECKOTO TOKA.
. DNEKTPUUECKUN TOK B JKUJKOCTH.
. 'a30BbIii pa3psn.
. I3MepeHnue cuibl Toka aMIepMeTpoM.
. I3MepeHme 31eKTpUuecKoro HampsyKeHUs! BOILTMETPOM.
. PeoctaTt 1 MarasuH COnpOTUBIICHUN.
. B3aumopeiicTBre MOCTOSHHBIX MarHUTOB.
. MonennpoBaHie HEBO3MOXKHOCTH pa3/ieJICHHs MMOJTI0COB MarHUTA.
. MonennpoBaHie MarHUTHBIX MOJIEW TOCTOSSHHBIX MarHUTOB.
. OnbIT Opcrena.
. MarauTHoe 1osie Toka. DJIeKTPOMAarHuT.
. JleiicTBMe MarHUTHOTO NOJIsL HAa MPOBOJIHUK C TOKOM.
. DIEKTpOABUTATENb IIOCTOSTHHOTO TOKA.
. UccrnenoBanue ABIE€HUS JIEKTPOMATHUTHON UHAYKIINH.
. OnbrTel @apages.
. 3aBUCUMOCTh HalpaBiIeHUs] UHIYKIIMOHHOTO TOKA OT YCJIOBUN €r0 BOSHUKHOBEHUS.
25. DyieKTporeHepaTop MOCTOSSHHOTO TOKA.
Koumponvnana pavoma Ne3 no meme «3axon Oma onsa yuacmka yenu. CoeOunenus
nPOBOOHUKOB.»
Konmponvuana paooma Ned no meme «Paboma u mowjpocmp 31eKmpuueckozo moka. 3aKox
JDrcoyna —Jlenya. Maznummnboie aenenusny
Jlabopamopnusle pabomuit
5. COopka u mmpoBepKa pabOTHI ANEKTPUUECKOM 1SN MTOCTOSTHHOTO TOKA.
6. IlpoBepka mnpaBuiia CIIOKEHUsI HAOpPsOKEHUM MPU MOCJIEA0BATEIbHOM
COEJIMHEHUH JIBYX PE3UCTOPOB.
7. I3mepenne U peryJImpoBaHuE CUIIBI TOKA.
8. HccnemoBanue 3aBUCUMOCTH CHJIBI TOKa, HJIYILIETO Yepe3 pe3ucTop, OT
COIIPOTHUBIIEHUS PE3UCTOPA U HAIIPSHKEHUS HA PE3UCTOPE.
9. Omnpenenenue pabOTHI BJIEKTPUYECKOTO TOKA, HUAYIIETO Yepe3 pe3UucTop.
OmnpenesieHne MOITHOCTH 3JIEKTPUYECKOTO TOKA, BBIACIISIEMOM HA PE3UCTOPE.
10. M3yuenue nelcTBUS MArHUTHOTO TIOJISI HA MPOBOJHUK C TOKOM.
11. KoHcTpyupoBanue M u3yueHHUE PaOOTHI AJIEKTPOJBUTATEIS.
Jlabopamopnwvie onvimot.
5. OnsITel 10O HAOJMIOACHUIO JJIEKTPU3ALMM TeJl MHAYKIUEH ©u [Opu
CONPUKOCHOBEHUU.
6. OnbIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTD 3JIEKTPUYECKOTO CONPOTUBIICHUS
MIPOBOJIHUKA OT €r0 JJIMHBI, IJIOIA1 IMOTIEPEeYHOTO CEUeHUs U MaTepuaa.
7. llpoBepka mpaBuia Jisi CWJIbl TOKa HPU MNapaJUIEIBHOM COE€OUHEHUM
PE3UCTOPOB.
8. Onpenenenune KIIJ| narpeBareinsi.
9. UccnenoBaHue JIEUCTBUS JIEKTPUUECKOTO TOKAa HA MAarHUTHYIO CTPEJIKY.
10. HccnepoBanue MAarHMTHOIO B3aWMOJEHCTBUS IOCTOSIHHBIX MAarHUTOB.
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H3ydyeHre MarHuTHOTO MOJISI MOCTOSTHHBIX MarHUTOB TIPU UX OOBEIMHEHUU U
pa3eyeHun.

11. OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCHUMOCTH CHJIBI B3aUMOJCHCTBUS
KaTyIIKA C TOKOM M MarHuTa OT CHJIBI TOKA U HAIIPaBJICHUs] TOKA B KaTYIIIKE.
12. OnbITBl 0O WCCIEIOBAHUIO SIBJICHUS DSJICKTPOMArHUTHOM WHIYKIIUU:
HCCIIeOBaHUE U3MCHCHUN 3HAYCHUS U HAIIPABJICHHUS UHIYKIIMOHHOTO TOKA.

9 KJIACC (102 4, 3 4 B Heaen10)

Paznen 8. Mexannueckmue siBjienus (404).

Mexannueckoe nBuwxeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCHUTEIBHOCTh
MEXaHUYECKOrO0 JABWKECHHUS. PaBHOMEpHOE NpsIMOJIMHEWHOE JBWXKEHHE. HepaBHOMepHOE
NpsIMOJIMHEWHOE JBHKEeHHE. CpelHssi U MIHOBEHHas CKOPOCTh Tela NpPH HEPaBHOMEPHOM
JBIKEHUH.

VYckopenue. PaBHoyckopeHHOE mipsiMoiinHelHOe JBkeHne. CBoOoaHoe nmagenue. OnbIThl
lanunes.

PaBHOMEpHOE IBWXEHHE MO OKpYKHOCTH. [lepuon m wactora oOpamenus. JluHeitHas u
yTJI0Basi CKOPOCTHU. LIeHTpOCTpEMUTENBHOE YCKOPEHHUE.

ITepssiii 3akon Herotona. Bropoii 3akon Hetorona. Tperuii 3akon Herorona. IlpuHumn
CYNEpPIO3ULIUU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHHUSI CKOJIbKEHUS, Cujla TPEHHS
MOKOSI, APYTHE BUBI TPCHHUS.

Cuna TSKECTH W 3aKOH BCEMHUPHOIO TIATOTEHHs. YCKOpEHHE CBOOOJHOTO MaJCHHMS.
JBuxenne 1na"Her Bokpyr Connpa. IlepBas kocmuueckass ckopocTs. Heecomocts u
Neperpy3KHu.

PaBHOBecue maTepuanbHON TOUKU. AOCOMIOTHO TBEPAOE Teno. PaBHOBecue TBEPIOTO Tena
C 3aKpEIUIEHHON OChIO BpalleHusl. MoMeHT cuiibl. LIeHTp TskecTH.

Nmnynsc tena. U3menenune umnyinbca. Mmmnynbe cunbl. 3aKOH COXpaHEHHUS MMITYJIbCA.
PeaktuBHOE NBHKEHUE.

Mexanunueckas paboTa U MOIIHOCTb. PaboTa cun TskecTH, ymnpyroctd, TpeHus. CBsi3b
sHepruu u paboThl. [loTeHuManpHas SHEprus Teja, MOJHATOrO HaJ MOBEPXHOCTHIO 3EMIIU.
[ToTennmanbHas 3Heprus cxkaroil npyxxunsl. Kunernueckas sneprus. Teopema 0 KUHETUYECKOU
SHEpPruu. 3aKOH COXPAaHEHHS] MEXaHUYECKOW IHEPTHH.

Hemoncmpayuu.

1. HaOmtoeHue MEXaHUYECKOTO JBUKEHHSI Te€la OTHOCUTEIBHO PAa3HBIX TEJ OTCUETA.

2. CpaBHeHME MyTel W TPACKTOPHUM NIBHKEHHSI OJHOTO M TOrO K€ Tella OTHOCHUTEIbHO

PAa3HBIX TEJ OTCUETA.

3. H3mepeHne CKOPOCTH M YCKOPEHUS MPSMOJIMHENHOTO JIBU>KECHHUSL.

4. HccnepoBaHWe MPU3HAKOB PABHOYCKOPEHHOTO JIBHXKCHHUSI.

5. HaGmronenue qBuXeHUs Tela 1O OKPYKHOCTH.

6. HaOmnromenune MexaHMYECKHX SIBICHUI, MPOUCXOIAIIUX B cucTeMe oTcuéra « Tenexkar

npu e€ paBHOMEPHOM U YCKOPEHHOM JIBHYKCHHH OTHOCHUTEIIEHO KaOMHETa (PU3UKH.

7. 3aBUCUMOCTb YCKOPEHHUs TeJla OT MACChl Tea U IEUCTBYIOIIEH HA HETO CHUIIBI.

8. HaOmionenue paBeHCTBaA CHJI IPU B3aUMOJICHCTBUH TEI.

9. H3meHeHue Beca Teja NpU YCKOPEHHOM JIBHXKEHHH.

10. IIepenaya ummyJsibca pu B3aUMOJECUCTBUM TEIL.

11. IIpeoOpa3oBaHust YHEPTUU TTPH B3aAUMOJICHCTBHH TEJl.

12. CoxpaHeHue UMITyJIbCca MPU HEYIPYTOM B3aUMOJEHCTBUH.

13. CoxpaHeHHe UMITyJIbCa MTPU a0COMIOTHO YIPYIOM B3aUMOJECHCTBUM.

14. HabGmoieHue peakTUBHOTO JBHKEHUS.

15. CoxpaHeHne MEXaHUYECKOW AHEPTUH NPU CBOOOIHOM Ma/ICHUU.

16. CoxpaHeHHE MEXaHUYECKON SHEPTUU IIPU IBMXKCHHUU TeJla MO/ JEHCTBUEM MPYKUHBI.



Konmponvnuaa paboma Nel no meme «Kunemamuxka u OuHamuka mamepuaibHou mouKkuy»
Konumponvnaa paooma Ne2 no meme «3axkon ecemupnozo msazomenus. Cuivl 6 npupooe.
3aKOH COXPAHEHUA UMNYIbCA U IHEPUL)

Jlabopamopnusie paoomui

1.0OnpeneneHue yCKOpEeHUsI Tea Mpu paBHOYCKOPEHHOM JABMXKEHUU T10 HAKJIIOHHOM
ruiockocTu. MccnenoBanre 3aBUCMMOCTH IYTH OT BPEMEHHU MPH PaBHOYCKOPEHHOM
JBYKEHUH O€3 Ha4aJdIbHOU CKOPOCTH.

2. OnpeneneHue KECTKOCTU MPY>KUHBIL.

3. WccnenoBaHre 3aBUCUMOCTU CHUJIbI TPEHUSI CKOJIBXXEHUS OT CUJIbI HOPMAIbHOTO
nasieHus. Onpenenenre ko3P dumeHTa TpeHus1 CKOIbXKEHUS.

4. OmpeneneHue paOOThl CUJIBI TPEHUS NPH PABHOMEPHOM JBIDXKEHUHM Tejla IO
TOPU3OHTAIBHON MOBEPXHOCTH.

Jlabopamopnuie onvimoi.

1. Onpenenenue cpeaHel CKOPOCTH CKOJILXKECHUST OpyCKa WIIH ABMKCHUS IIapuKa Mo
HAKJIOHHOM MJIOCKOCTH.

1. 2. Onpenenenne pabOThl CHJIBI YOPYTOCTH MNOpU NOOABEME Tpy3a C

HCITOJIb30BAaHUEM HETIOJBHMKHOTO U MOJIBUYKHOTO OJIOKOB.

Pa3znena 9. Mexannuyeckue Kojie0aHus U BOJHBI (159).

KonebarenpHoe aBmkeHune. OCHOBHBIE XapaKTEPUCTUKHU KOJeOaHW: MEpUOM, YacToTa,
aMIUIMTy1a. MaTreMaTH4ecKuili M TPYKUHHBIA MasTHUKUA. l[IpeBpallleHwe »Heprud mpu
KOJIE0ATEIIEHOM JIBIDKEHUU.

3aryxatomue konebanus. BoeiHyXkaeHHbIe KoneOanus. Pezonanc. MexaHndeckue BOJTHBI.
CaoiicTBa MexaHnueckux BOIH. [IpomonbHbie U nonepeyHbie BOIHBL. J[JIMHA BOJHBI U CKOPOCTh
e€ pacrpocTpaHeHus. MexaHn4ueckue BOJIHBI B TBEPIOM TeJie, CEHCMUYECKUE BOJTHBI.

3Byk. ['poMKOCTBH 3ByKa M BbICOTA TOHA. OTpaxkeHue 3Byka. THGPa3ByK U yIbTpa3ByK.

Hemoncmpayuu.

Hab6nronenue xoneGanuii Ten Mo 1eHCTBUEM CHIIBI TSDKECTH M CUITBI YTIIPYTOCTH.
HaGronenne xoyiebanmii rpy3a Ha HUTH U Ha TIPY>KHHE.

Habnronenue BIHY X /I€HHBIX KOeOaHUi U pe3oHaHca.

PacnpocTpanenue npooibHBIX U MONEPEUYHBIX BOJIH (HA MOJIEIN).

Habmtoienue 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKYyCTUYECKUH pPE30HAHC.

Konmponvnaa paooma Ne3 no meme «Mexanuueckue Koj1ie0anus u 607Hsl»

Jlabopamopnusle pabomut

5. Omnpenenenre YacToThl W TEpUOJA KOJICOAaHWH MaTeMaTHYeCKOTrO MasiTHHKA.
HccnenoBanue 3aBUCUMOCTH MEepUoAa KoJieOaHUN MOABEIICHHOTO K HUTHU T'py3a OT
JUTUHBI HUTH.

6. M3MepeHHUe yCKOpPEHHSI CBOOOIHOTO TAJICHUS.

Jlabopamopmuwvie onvimot.

3. Omnpenenenne YacTOThl W TIepuUoAa KoJIeOaHUN MPYKUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH II€puoja KOJICOAHUN NPYKMHHOTO MasiTHUKa OT
Macchl rpy3a.

4. OnbITEl, ASMOHCTPUPYIONIHE 3aBUCHUMOCTH TNEPHUOJIa KOJCOAHWH MNPYKUHHOTO

MasiTHUKA OT MAacChl Ipy3a U KECTKOCTH MPYKUHBI.

Paznen 10. DinekTpoMarHuTHoOE 1oJIe ¥ YJIEKTPOMATHUTHbIE BOJIHBI (64).

DNEeKTPOMarHUTHOE ToJie. DJIEKTPOMarHuTHbie BOJHBL. CBOMCTBAa 3JIEKTPOMArHUTHBIX
BostH. [lIkasia snekTpoMarHuTHBHIX BOJH. Mcronb30BaHue 3JEKTPOMArHUTHBIX BOJIH ISl COTOBOM
CBSI3H.

DnekTpoMarHuTHas mpupoza ceta. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu.

1. CBoiicTBa IEKTPOMArHUTHBIX BOJIH.
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2. BoisiHOBBIE CBOMCTBA CBETA.

Jlabopamopuwvie onvimol.

4. H3ydeHue CBOMCTB JIEKTPOMATHUTHBIX BOJIH C TTOMOIIBI0 MOOMIIFHOTO TeledOoHa.

Pa3nea 11. CBeroBble siBiaeHus (154).

JlyueBass mozpens cBera. Mcrounuku ceeta. IIpsAMoOvMHENHOE pacnpOCTpaHEHUE CBETA.
3atmenus ConHua u JIynel. Otpaxenue csera. [Imockoe 3epkasio. 3akOH OTpaKEHUsI CBETA.

[Ipenomnenue cBeta. 3akoH IpesnomiieHus cBeTa. [loiHOE BHYTpeHHEE OTpakKEHHE CBETA.
Hcronbs30BaHKE MOJHOTO BHYTPEHHETO OTPAXKEHUS B OITHYECKUX CBETOBOJIAX.

Jlunza. Xox nyueir B nmH3e. Onrtuyeckas cucreMa (oToamnmapaTa, MHKpPOCKONA H
Teneckona. ['ma3 kak ontudeckas cucreMa. biim3opykocTs U JAIbHO30PKOCTb.

Paznoxxenue 6enoro ceeta B criektp. OnbiTel HhtoToHA. ClioKeHHe CIIeKTPaIbHBIX 1[BETOB.
Hucnepcus cera.

Hemoncmpayuu.

[IpssMonMHENHOE pacpOCTPAaHEHHE CBETA.

OTtpaxxeHue cBeTa.

[Honyuyenne n3o6paxeHui B MJI0CKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomnenue cBera.

OnTruyeckuii CBETOBO/I.

Xon tydeit B coOuparomei JruH3e.

X0 ay4deu B paCCEUBAIOLLEH JIMH3E.

[Tonyuenne nzo0paxeHuii ¢ MOMOIIbIO JIH3.

. Ilpunun pevictBus (oToamnmnapara, MUKPOCKOIIA U TEIECKOTA.

10. Mopaens rnasa.

11. Pa3nosxeHue Genoro cBeTa B CIEKTP.

12. Tlomy4enue 0enoro cBera MpH CIOKEHUU CBETA Pa3HBIX I[BETOB.

Konmponvnaa paboma Ned no meme «IieKkmpomazHumuoe none u 3J1€KmMpoOMaAZHUMHble
6oa1nbl. Ceemogule A61eHUA)
Jlabopamopnsie paoomui
7. Ilomydenue n300pa>keHU C MOMOIIBIO COOMPAIOIISH JIMH3HI.
8. Onpenenenne (OKYCHOTO PACCTOSIHUS U ONITHYECKOM CHUJIBI COOMPAIOIISH JIMH3HI.
Jlabopamopnuvie onvimoi.

6.HMccrnenoBanue 3aBHCHUMOCTH yIJla OTpPaXXE€HHUsT CBETOBOIO Jy4da OT yrIja

MaJICHUsI.

7. W3yueHue XxapaKTEpUCTUK U300pakeHUs Mpe/IMETa B MJIOCKOM 3epKaJe.

8. HccinegoBanue 3aBUCUMOCTH yIyla MPEIOMIIEHUS] CBETOBOrO Jyda OT yria

IaJICHUsI Ha TPAHULIE «BO31YX—CTEKII0.

9. OMnbITHI IO Pa3I0KEHUIO OEJI0TO CBETa B CIIEKTP.

10.0nbITHI IO BOCHPUSITUIO IIBETA MIPEIAMETOB IIPU UX HAOJIIOAEHUM Yepe3 LIBETOBBIC

(bUIBTPHI.

Paznen 12. KBanroBblie siBiaenust (204).

OmnsiTel Pesepdopna u mnanetapuas mojens aroma. Monens atoma bopa. Mcnyckanue u
IOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JIMHENYaThIe CIIEKTPHI.

PaguoaktuBHOCTh. Anbda-, Oera- W ramma-uznydeHus. CTpoeHHE aTOMHOIO sijpa.
Hyxknonnass mognens aromHoro siapa. M3otomsl. PaanoaktuBHble mpeBpainenus. Ilepuop
noyrypacnaza aTOMHBIX sIZIEp.

SnepHble peakiyy. 3aKOHbI COXPaHEHMsI 3apsAJ0BOI0 M MAacCOBOTO YHCEN. DHEPIUsl CBI3U
aToMHBIX saep. CBs3b maccel UM 3Hepru. Peaknuu cuHte3a W AeneHus snaep. VcrouHuku
sHeprun CoJHIa U 3BE3.

Snepnas snepretuka. JleiicTBUA paAMOAKTUBHBIX U3TyUYEHUN HA )KUBbIE OPraHU3MBI.

Hemoncmpayuu.

1. CnekTpsl U31yUYEHHUS U MOTJIOMICHUS.
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CrieKTphl pa3IuyHbIX Ia30B.

CrnexTp Bomopo/a.

Hab6mronenue tpekoB B kamepe BunbcoHa.
Pabora cuéTunka HOHM3UPYIOUINX U3TyYEHUH.

6. Peructpanus nznmydeHus: OpUPOIHBIX MUHEPAJIOB U IPOAYKTOB.

Konmponvuaa pavoma Ne5 no meme «Keanmoegule ag1enusny
Jlabopamopnusie paoomui
9. HaGmroieHre CIUTOMIHBIX M JIMHEHYAThIX CHEKTPOB U3ITyUCHUS.
10. UccnenoBanue TPEKOB: U3MEPEHHUE YHEPTHUU YACTHIILI 10 TOPMO3HOMY ITyTH (110
¢dboTorpadusm).
11.3mepenne paanoakTUBHOTO (OHA.

IHoBTOpPHUTEIBLHO-0000 a0 NI MOTYJIB (64).

[ToBTOpHUTENBEHO--0000IIAIONINIT  MOAYJIL MpEeAHA3HAUYeH JMJid CUCTeMaTH3aluu U
000011IeHUs IPEAMETHOTO COJIEP>KAHMS U OTBITA IEATEIIEHOCTH, IPHOOPETEHHOTO MPH U3YyUCHUN
BCEro Kypca (pU3uKH, a TakkKe ISl MOArOTOBKHM K OCHOBHOMY IOCYAapCTBEHHOMY 3K3aMEHY IO
¢du3uKe 17151 00yqarOUINXCsl, BHIOPABIINX STOT YUEOHBIN MpEaAMET.

[Ipy wu3yyeHMHM JAHHOTO MOJYJS PEAIU3YyIOTCI M CHCTEMAaTU3UPYIOTCS  BUbI
NEeSITeIbHOCTH, HAa OCHOBE KOTOPBIX 0OecrmeunmBaeTcs JOCTHDKEHHE MPEIMETHBIX |
METaNpeIMETHBIX IJIAHUPYEMBIX PE3yJbTaTOB 00y4deHHs, (HOpMHpYyeTcs eCTEeCTBEHHOHAyuYHas
IPaMOTHOCTb: OCBOECHHME HAyYHBIX METOJIOB HCCIIEIOBaHMS SIBICHUM INPUPOABI U TEXHUKH,
OBJIaJICHUE YMEHHUSMU OOBSICHATh (UINYECKUE SBICHHS, MPUMEHSS IOJy4YeHHbIE 3HAHUA,
pemaTh 3a1a4k, B TOM YUCJIE KAUECTBEHHBIE U SKCIIEPUMEHTAJIbHBIE.

[TpuHIMIIHATBHO NEATEILHOCTHBIN XapakTep JAHHOTO pa3fiena peaan3yercs 3a cuéT Toro,
YTO 00yYaromuecst BBIMOIHAIOT 3aaH1sl, B KOTOPBIX UM IPEeJIaraeTcs:

Ha OCHOBE IOJIYYEHHBIX 3HAHUM pacro3HaBaTh U HAy4YHO OOBSICHATH (PU3MUECKUE SIBICHUS
B OKpPY’KaroLer MpUpOoae U NOBCEIHEBHOM KU3HU;

HCIIOJIb30BaTh HAay4YHbIE METOJbI MCCIEAOBAHNUA (PU3NYECKUX SIBJICHUM, B TOM 4HCIe AJIs
IIPOBEPKHU TUIIOTE3 U MOIYUYEHUS] TEOPETUUECKUX BBIBOJIOB;

OOBSCHATh HAay4YHbIE OCHOBBI HambOoJiee Ba)KHBIX JIOCTHXKEHUN COBPEMEHHBIX TEXHOJOTHI,
HalpuMep, MPaKTUYECKOIO0 HCIOJIb30BAaHUS PA3JIMYHBIX HCTOYHUKOB SHEPIMH Ha OCHOBE
3aKOHa MPEBpAIICHHs U COXPAaHEHHsI BCEX M3BECTHBIX BUIOB SHEPTHUU.

uhwnN



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®PU3UKE
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

WN3yyenne ¢usuku Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMsI HANpaBIEHO Ha
JOCTIDKEHUE TMYHOCTHBIX, METANPEIMETHBIX U MPEAMETHBIX 00pa30BaTEbHBIX PE3yIbTaTOB.

B pesynbrate u3yueHus (U3MKM HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHus Yy
oOyuarorierocst OyayT c(hOpMUPOBAHBI CIEAYIOIINE JIMYHOCTHBIC PE3YIIbTATHI B YaCTH:
e 1) maTPpHMOTHYECKOTO BOCIIUTAHMS:

® — MPOSIBIICHUE WHTEpECA K HCTOPUU M COBPEMEHHOMY COCTOSTHUIO POCCHMCKOMN (pu3nueckon
HAyKH,

® — [ICHHOCTHOE OTHOIIEHHE K JJOCTIKEHHUSIM POCCUICKHUX YUEHBIX--(DU3HKOB;

e 2) rpa’kIaHCKOI0 M TYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

® — TOTOBHOCTH K aKTHBHOMY Y4acCTHIO B OOCYXICHHH OOIIECTBEHHO 3HAUYUMBIX M ATHUECKHX

po0JeM, CBA3aHHBIX C MIPAKTUYECKUM IPUMEHEHUEM TOCTUKEHUN (PU3UKY;

® — OCO3HAHME BAJKHOCTH MOPAJIbHO--3TUYECKUX IPUHIUIIOB B JEATEIBHOCTH YYEHOTO;

e 3)3CTeTHYeCKOro BOCIIMTAHMS:

® — BOCHpHUATHE HCTETHUECKUX KadyecTB (hU3MUYECKOW HayKH: €€ rapMOHUYHOTO MOCTPOCHMS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

¢ 4) HEHHOCTH HAYYHOI'O NMO3HAHUSA:

® — OCO3HaHME IICHHOCTH (U3NYECKOH HayKH KaK MOIIHOTO MHCTPYMEHTa MO3HaHMs MHUDA,
OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaJKHEHUIIEH COCTABIISIIOIIEN KYJIbTYpPHI;

e — pa3BUTHE HAYYHOM JH00O3HATEIBLHOCTH, HHTEPECA K UCCIIEA0BATEIbCKOM 1EATENbHOCTH;

e 5) popMupoBaHus KYJbTYPHI 310POBbS H SIMOLUMOHAIBLHOT0 0JIATONOJIYYHS:

e — 0OCO3HaHME LIEHHOCTH 0e30macHOro o0pas3a *XU3HU B COBPEMEHHOM TEXHOJOIMYECKOM
MHUpE, BaKHOCTH MpaBWJ O€30IaCHOTO IOBEJECHUS Ha TPAHCIOPTE, Ha JA0porax, ¢
AIIEKTPUYECKUM U TETIJIOBBIM 000pyIOBAaHUEM B IOMAILITHHUX YCIOBUSIX;

e — c(hOpMHUPOBAHHOCTb HaBbIKa peduieKCHH, MPU3HAHUE CBOETO IMpaBa Ha OMIMOKY M TaKOTO
JKE TpaBa y Ipyroro 4ejloBeKa;

e 6) TPyI0OBOr0O BOCIIUTAHUA:

e — AKTUBHOE y4yacTHe B PEIICHUH NMPaKTHUECKUX 3a7ad (B paMKax ceMbH, 00pa30BaTeIbHOM
OpraHu3allii, TOpoAa, Kpas) TEXHOJIOIMYECKOW M  COLMAJIbHON  HAIPaBICHHOCTH,
TpeOYIONINX B TOM YHUCIIe U GU3NUECKUX 3HAHMIA,

e — UHTEpeC K MPAKTUYECKOMY M3yUEHHIO Mpodeccuii, CBA3aHHBIX ¢ (PUUKOIA;

e 7) 3K0JIOTHYECKOT0 BOCTIUTAHUSA

e — OpHEHTAlUMs HAa NpUMEHEHUEe (U3NYECKUX 3HAHUM JUId pelleHusl 3afad B oliactu
OKpYXarollel cpeabl, IUIAaHUPOBAHUS INOCTYIIKOB U OLEHKH MX BO3MOJKHBIX IOCIIEICTBHM
JUJISL OKPYXKAIOIIEH Cpepbl;

® — 0CO3HaHME ITI00AIBHOIO XapaKTepa dKOJIOTHYECKUX MPOOJIEM U IyTeH UX PELIeHHUS;

e 8) ajanTanyMu K M3MEHSKIIMMCH YCJIOBUAM COUHUAIBLHON U MPUPOAHOI Cpeabl:

e — TOTPeOHOCTH BO B3aWMOJICHCTBMM TIPU BBINOJHEHHM WCCIEAOBAaHUA U TPOEKTOB
¢bu3nueckoil HanPaBIECHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSAM APYTHUX;

® — [IOBBILIECHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€PE3 NPAKTUUECKYIO IEATENBHOCTD;

e — moTpeOHOCTH B (OPMHPOBAHWMU HOBBIX 3HAHWH, B TOM 4HciIe (HOPMYTUPOBATH HICH,
MOHATHS, TUIIOTE3bI O (PU3NYECKUX 00BEKTaX U SIBICHUSX;

e — 0Co3HaHME Ae(PULIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001aCTH (PU3UKY;

® — [UIAHUPOBAHME CBOETO PAa3BUTHUS B MPUOOPETECHUN HOBBIX (PU3UUECKUX 3HAHUM;

® — CTpEeMJICHHE aHAJIU3UPOBATh U BBISBIATH B3AUMOCBS3H MPUPObI, OOLIECTBA U IKOHOMUKH,
B TOM YHCJIE C UCIIONB30BaHUEM (PU3UUECKUX 3HAHUM;



® — OICHKAa CBOMX JCHCTBHHA C Y4YETOM BIUSHUS Ha OKPYKAIOIIYIO CPEAy, BO3MOXKHBIX
TII00aIbHBIX TIOCIEICTBHH.

METAIIPEAMETHBIE PE3YJIbTATbBI

B pesynbrate ocBoeHHMs mporpaMMbl IO ()U3MKE HAa YPOBHE OCHOBHOIO OOIIEro
oOpa3oBanus y oOydatouierocs OyayT chopMupoBaHbl MeTanpeAMeTHbIe pPe3yJbTaThl,
BKJTIOYAIOIME TII03HABATEIbHBIC YHUBEPCAIbHBIC Yy4YeOHBIE JEHCTBUS, KOMMYHHKATHBHBIC
YHHMBEpCaJibHblE YUeOHbIE IEHCTBYSL, PETYIISTUBHbIE YHUBEPCAIbHbIE YUeOHbIE IEHCTBHUS.

Ilo3naBaTebHbIE YHUBEPCAJbHbIE YUeOHbIE e CTBUS
Ba3oBrle JJornueckue aeiicTBUA:

BBISIBJISITH M XapaKTEePHU30BaTh CYIIECTBEHHBIE TPU3HAKU OOBEKTOB (SIBICHUH);
yCTaHABJIHMBATh CYNIECTBEHHBIN MPU3HAK KJIacCU(HUKAINU, OCHOBAHHS U 0000IICHUS
Y CPaBHCHHS;

BBISIBJISITH 3aKOHOMEPHOCTH M IIPOTHBOPEUUS B pacCMaTpUBaeMbIX (aKTax, JAaHHBIX W
HaOJIOICHUAX, OTHOCSAIIMXCS K (PU3UUECKUM SIBIICHUSIM;

BBISIBIISATh TIPUYMHHO--CJIC/ICTBEHHBIC CBSI3U TPU HM3YYCHUH (PU3MUYECKUX SBICHUH WU
IPOLIECCOB, JIeNIaTh BBIBOABI C HCIIOJIB30BAHUEM JEIyKTUBHBIX W HWHIYKTUBHBIX
YMO3aKJIIOYEHUH, BBIIBUTATh THIIOTE3bI O B3aUMOCBSI35X (PU3NYECKUX BEIMYMH;
CaMOCTOSITEJILHO ~ BBIOMpATh Crocod pemieHus y4yeOHOW (u3MYecKod 3anauu
(cpaBHEHHE HECKOJIBKUX BapHaHTOB pEIICHUs, BHIOOp HamOoyiee MOAXOASAILIETO C
y4ETOM CaMOCTOSITENIHO BBIJICIICHHBIX KPUTEPHUER).

Ba3oBrle ncciienoBarebLCcKue AeiiCTBHSA:

UCTIOJIb30BaTh BOIIPOCHI KaK UCCIIEA0BATENLCKUI MHCTPYMEHT IIO3HAHUS;

OPOBOIUTH IO CaMOCTOSITEIbHO COCTaBICHHOMY IUIaHY OIIBIT, HECJIOKHBIN
(U3UYECKU HKCTIEPUMEHT, HEOOJIBIIIOE UCCIIEIOBaHNE (PU3NYECKOTO SBJICHHS;
OLICHUBATh HAa MPUMEHUMOCTh U JIOCTOBEPHOCTh MH()OPMAINIO, TIOJYYCHHYIO B XOJI€
UCCIICIOBAHMSI WIIM SKCIICPUMEHTA;

CaMOCTOATENIBHO  (hOpMyNTUpOBaTh OOOOIIEHHMS H  BBIBOJABI IO  pe3yJibTaTaMm
IPOBEIEHHOIO HAOIIOIEHUS, OMbITA, UCCIEI0BaHMS;

IPOTHO3UPOBATh BO3MOXHOE JaJIbHEHIIee pa3BUTHE (PU3NYECKUX MPOLIECCOB, a TAKXKE
BBIJIBUTATh TPEATIOIOKEHUS 00 UX Pa3BUTHH B HOBBIX YCJIOBHUSAX U KOHTEKCTaX.

PatGora ¢ undopmaunmeii:

NPUMEHATh Pa3NWYHBIE METOJbI, MHCTPYMEHTBI M 3alpOChl NPH IMOUCKE M OTOOpE
MH(POPMAILINHY WU TAaHHBIX C YIETOM IMPEUIOKEHHON yueOHOM (hru3ndecKoi 3a1a4m;
aHAJTM3UPOBaTh, CHCTEMATH3HPOBATh M WHTEPIPETHPOBATH WHPOPMALUIO PA3ITUIHBIX
BUJIOB U ()OPM TIPE/ICTABIICHNUS;

CaMOCTOSITEJIFHO BBIOMpPATh ONTHMANbHYIO (OpPMY NPEACTaBICHUS WHPOPMAIMH H
WITIOCTPUPOBATh peIIaeMble 3a/a4d HECJIOXHBIMH CXEMaMH, JuarpaMMaMid, WHOU
rpaduKol U UX KOMOMHALIUSIMH.

KOMMyHI/IKaTI/IBHBIe YHUBEPCAJIbHBIC y‘leﬁﬂble JelCcTBUA:

B XO0/€ OOCYXIEHMsI yuyeOHOTO MaTrepuana, pe3yJbTaTOB JabOpaTOPHBIX pabOT u
MPOCKTOB 3a/1aBaTh BOIPOCHI IO CYIIECTBY 00CYKIAEMON TEMbI M BbICKa3bIBATh UICH,
HAaIleJICHHBIC Ha PEIICHUE 3a/1a41 U MOAepKaHUEe OJIaroKenaTeIbHOCTH OOIIEHS,
CONOCTAaBJIATL CBOU CYXIACHUA C CYXIACHUAMU OPYIrux YYaCTHHUKOB JuUaliora,
00OHapy’KUBaTh pa3IMYMe U CXOJCTBO MO3UIINH;

BBIPpAXKAaTh CBOKO TOUKY 3PCHHA B YCTHBIX U IMCbMCHHBIX TCKCTAX,

HY6JII/I‘{H0 MNpeaACTaBJIATH PE3YJIbTAThI BBITIOJIHECHHOI'O q)HSI/II-IeCKOFO OIlbITa
(dKCTIepUMEHTa, UCCIIEIOBAHMUS, IPOCKTA);



MMOHUMAaTh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW M WHIWBHIYyATbHOU PaOOTHI
IIPY PELICHUU KOHKPETHON (PU3MUECKOM MPOoOIeMBI;

MPUHUMATh L€ COBMECTHOM JESITEIBbHOCTH, OPraHW30BBIBATH JEHUCTBUS IO €€
JTOCTIKEHUIO: PaCHpeeNaTh POk, 00CYKAaTh MPOLECChl U Pe3ylbTaThl COBMECTHOM
paboThI, 00001IaTH MHEHHUST HECKOIBKHX JIFOJIEH;

BBITIOJIHSATH CBOIO 4YacTh pabOTHI, JOCTUras KAadeCTBEHHOTO pe3yjbTaTa MO CBOEMY
HaIPaBJIEHUIO U KOOPAUHUPYS CBOU ACHCTBUS C APYTUMU WICHAMH KOMaH/bI;
OIICHMBATh KA4ecTBO CBOEro BKJIaJa B OOMMI MPOAYKT MO KPUTEPUSM,
CaMOCTOSITEIIBHO CPOPMYITUPOBAHHBIM YIACTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHBIe yHMBepcaabHbIe y4eOHbIe AeiicTBUS

Camoopranu3anusi:

BBISBJISITH IPOOJIEMBI B JKU3HCHHBIX M YYCOHBIX CHTYAIUSIX, TPEOYIONMUX JIJIsl PEIICHUS
(bu3nUecKux 3HAHUH;

OpUEHTUPOBATHCS B PA3JIMYHBIX TOAXOAAX MPUHSATUS PEHICHUN (HMHIWBUIYaITBHOE,
NPUHSTHE PEMICHHS B TPYIIIE, IPHHATUE PEIICHUH TPYTINOi);

CaMOCTOSITEIIFHO COCTAaBJIATh QITOPUTM pEIIeHUs (PU3MUECKOW 3aadd WM IUIaHa
UCCIICIOBAaHUSI C YYETOM HMMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATh MpeiaracMble BAPUAHTHI PEIICHHIA;

JienaTh BEIOOP ¥ OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTpOJIb, 3MOLMOHAJbHBIA HHTEJLJIEKT:

JlaBaTh a/IEKBaTHYIO OLIEHKY CUTYyalluH U IpeiaraTh IIaH €€ U3MEHEHMS,

OOBSACHATh MPUYMHBI JOCTHXKEHUS (HEIOCTHIKEHMSI) pe3yJbTaToOB JESTEbHOCTH,
J1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCHUTbH KOPPEKTHUBBI B JIEATEILHOCTh (B TOM YHUCIIE B XOJ BBIMOJHEHUS (HPU3MYECKOTO
UCCIIEIOBAaHUSI WM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITEIbCTB, M3MEHMBIIUXCS
CUTYyAIHii, YCTAHOBJICHHBIX OIMIMOOK, BO3HUKIINUX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTaTa €N U YCIOBUAM;

CTaBHUTbH ce0sl Ha MECTO JPyroro 4ejoBeKa B XOJIe CIIOpa MM JUCKYCCHH Ha HAyYHYIO
TEeMy, IOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTHKY JAPYyToro;

NpU3HAaBaTh CBOE IMpPaBO Ha OMMOKY MpH peleHUH (GU3NYECKUX 3ajad WiIM B

YTBEPKICHUAX Ha HAyYHBIE TEMBI M TAKOE K€ IIPABO APYTOro.
INPEAMETHBIE PE3YJIBTATbBI

K konny oOyuenust B 7 kJjacce NpeiAMETHbIE pPe3yJibTaThl Ha 0a30BOM YpOBHE JIOJIKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTH y OOYHYAIOLIUXCS YMEHHIA:

UCIIOJIb30BAaTh MOHATUS: (U3MUYECKHE W XHMHUYECKHE SIBJICHHS, HAOIIOJCHHE,
OKCIICPUMCHT, MOJCJIb, T'MIIOTE3a, CAWMHUIIBL (1)I/I3I/I‘ICCKI/IX BCJIMYMH, aTOM, MOJICKYJIA,
arperaTHble COCTOSTHHsSI BellecTBa (TBEPHOE, JKUIKOE, ra3000pa3sHoe), MEXaHUYECKOEe
NBIDKCHHE  (PaBHOMEPHOE, HEPABHOMEPHOE,  MPSIMOJIMHEWHOE),  TpPacKTopHs,
paBHOAeHcTBYIOIAs cuia, aedopmarus (ynpyras, IUIacTHYECKas), HEBECOMOCTb,
COOOMIArOIINECS COCYIBI;

pa3nu4ath siBiieHus (Iudy3us, TemIoBoe IBHKEHUE YaCTHII BEIIECTBA, PABHOMEPHOE
JIBIKCHHE, HEPAaBHOMEPHOE JIBH)KCHUE, WHEPLUs, B3aMMOJCUCTBUE Tell, pABHOBECHE
TBEPABIX TEI C 3aKPEIUVIEHHOW OCBIO BpalCHUs, Iepeaada JaBJCHUS TBEPIABIMHU
TeJIaMU, KUAKOCTAMH U ra3aMu, aTMOC(epHOE JaBJICHHE, IUIABAHUE TEll, TPEBPAILCHHUS
MEXaHNIeCKOM 3H€pFI/II/I) 10 OIIMCAHHIO UX XapPaKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOLINX JaHHOE (PH3UYECKOE SBIICHHE;



pacrno3HaBaTh MPOSBICHUE W3YYEHHBIX (U3UYECKUX SBICHUI B OKpY)KAIOIIEM MHpE, B
TOM 4YHcie (pU3MUYECKUe SBICHHS B IMPHUPOJE: NMPUMEPHI ABIKEHHUS C PA3IUYHBIMU
CKOPOCTSIMU B KMBOW M HEXHUBOW MPHUPOJAE, NECUCTBUE CHIIBI TPEHUS B MNPUPOJEC U
TEXHUKE, BIMSAHUE aTMOC(EpPHOro IaBIICHUS Ha >XHUBOW OpPraHu3M, IUIaBaHHE pPbIO,
phlYaru B TeJe YeJIOBEKa, MPU 3TOM MEPEBOIUTH MPAKTHUECKYIO 3ajady B y4eOHYIO,
BBIJICJIATH CYIIIECTBEHHBIE CBOIMCTBA (TpU3HAKN) (PU3MUECKUX SBICHUM;

OIKCHIBATh U3YYCHHBIE CBOMCTBA TeNl U (PU3UUECKUE SABICHHS, UCIIONb3Ys (hU3NUIECKHE
BEJIMYUHBI (Macca, 00BEM, MIOTHOCTH BEIIECTBA, BPEeMsl, MyTh, CKOPOCTb, CPEIHSA
CKOPOCTb, CHJIa YOPYIOCTH, CHJla TSDKECTH, BEC Teja, CHUJla TPEHHUs, JaBJICHUE
(TBEpIoro Tema, KHUAKOCTH, raza), BBITAJIKMBAIONIAs CHJIa, MEXaHHWYeckas padora,
MOIITHOCTh, IUIEYO CHJIBI, MOMEHT CHJIbI, KOX(QQHUIMEHT TIOJIE3HOTO JEHCTBUSA
MEXaHM3MOB, KUHETUYECKas W MOTEHLMAJIbHAs DHEPrusi), MpU OMUCAHUM MPABUIHHO
TPaKTOBaTh (PU3MUECKUI CMBICI UCTIOIb3YEMBIX BEIMUYMH, MX 0003HAYCHHS U €AMHUIIBI
bu3NYeCKUX BEIMYUH, HAXOAWTh (POPMYJIbL, CBA3BIBAIOIINE NAHHYIO (U3UYECKYIO
BEJIMYMHY C JPYTUMHU BEIUYMHAMH, CTPOUTH TpapUKd HM3YUCHHBIX 3aBUCHMOCTEH
(UBUYECKUX BEIIMYNH;

XapaKTepu30BaTh CBOMCTBA TeJ, (U3MYECKUE SBICHUS U IMPOLIECCHI, HCIONb3YS
IIpaBUJia CIOKEHUs CUJl (BIOJb OAHOM NpsiMoil), 3akoH ['yka, 3akoH Ilackans, 3akoH
Apxumena, TMpaBUIIO paBHOBECUS pblyara (OJI0Ka), «30J0TOE MPABUIIO» MEXAHHKH,
3aKOH COXPAaHEHHS MEXaHWYECKOM »HHEpruM, MpH OSTOM JaBaTb CJIOBECHYIO
(bOopMyIHPOBKY 3aKOHA U 3alMCHIBATh €M0 MaTEMaTHUECKOE BBIPAKECHHE;

00BSACHATh (U3MYECKUE SBJICHHS, MPOLIECCH U CBOICTBa Teld, B TOM YHCIE U B
KOHTEKCTE CUTYyallUl MPaKTUKO-OPHUEHTUPOBAHHOIO XapaKTepa: BBIABIATh NPUUYUHHO-
-CIIEZICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHHE U3 1—2 JIOTMYECKUX IIIaroB C OMOPON Ha
1-2 W3yYeHHBIX CBOWCTBA (U3UYECKUX SIBICHUH, (U3MYECKHMX 3aKOHA WU
3aKOHOMEPHOCTH;

pemate pacu€THble 3a7aud B 1—2 JAEWCTBHUSA, MCIONB3YS 3aKOHBI H (OPMYIIBI,
CBs3bIBarOIIME (U3MYECKHE BEIMYMHBI: HAa OCHOBE aHalW3a YCJIOBUS 3agadd
3aMUChIBaTh KPaTKOE YCJIOBHE, MOJCTABIATH (hU3MUECKHE BEIMUYMHBI B (OPMYIBI U
IIPOBOAMTH Pacu€Thl, HAXOJUTh CIPABOYHbIE JIaHHBIE, HEOOXOJIUMBIEC I PEIICHUs
3a/1a4, OIICHUBATh PEATUCTUYHOCTh MOTYYEHHOU (PU3NUECKON BEIUYUHBL;
pacmo3HaBaTh MPOOJIEMBbI, KOTOpPHIE MOKHO PEIIUTh MPU TMOMOIIU (PUIUIECKUX
METOJIOB, B ONHMCAHUM MCCIEAOBAHUS BBIACIATH IPOBEPSIEMOE IPEAIIOJIOKEHNE
(rumotesy), pa3nuyaTh U HWHTEPIPETHPOBATH MOIYUYEHHBIM pe3yibTaT, HaXOIUTh
OIIMOKH B XOJI€ OTIBITA, IeJaTh BBIBOAKI 110 €TO PE3yJIbTaTaM;

MIPOBOJUTH OMBITHI MO0 HAOIIOACHUIO (PU3MUECKUX SBICHUHA WM (PU3MUECKUX CBOMCTB
Tes:  (OPMYIHMPOBATH TPOBEPSEMbIE MPEANOIOKEHUSA, COOUpAaTh YCTAaHOBKY U3
MPEeI0KEHHOT0 000PYA0BaHHUS, 3aMUCHIBATh XO/1 ONbITa U (POPMYIHPOBATH BHIBOBL
BBITIOJHATH NPSIMbIE U3MEPEHUS PACCTOSIHUS, BPEMEHU, MAcChl Teja, 00bEMa, CUJIBI U
TEMIEpaTypbl C HCIOIb30BAHUEM AHAJIOTOBBIX U HU(PPOBBIX MPUOOPOB, 3aMHUCHIBATDH
MoKa3aHusl MPUOOPOB C YUETOM 3aJaHHON aOCOTIOTHOM MOTPEITHOCTH U3MEPCHHUI;
MIPOBOJIUTh MCCIIEAOBAaHUE 3aBUCHMOCTH OJHOW (DU3UUYECKON BEIUYHMHBI OT JIPYTOMl C
UCTIOJIb30BAaHUEM NPAMBIX U3MEPEHUH (3aBUCUMOCTH IIYTH PAaBHOMEPHO JBHXKYIIETOCS
TeJa OT BPEMEHU JBHWKEHHUS TeJa, CUJIbl TPEHUS CKOJIBKEHMS OT Beca Tela, KauecTBa
00pabOTKM TOBEPXHOCTEH Tel M HE3aBUCHUMOCTH CHJIBI TPEHHUS OT IUIOLaan
CONPHUKOCHOBEHUS TEJI, CUJIbI YIPYTOCTH OT YJJIMHEHUS NPY>KUHBI, BBITAIKUBAIOIIEH
Ciibl 0T 00BEMa NOrpyKEHHOW YacCTH Tela M OT IUIOTHOCTH JKMIKOCTH, €€
HE3aBHCUMOCTH OT IUIOTHOCTH Tejla, OT TJIyOWHBI, HA KOTOPYIO MOTPYXEHO TeJo,
YCIIOBHM TJIaBaHMS TeJ, YCJIOBHHM paBHOBECHs pbldara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAaHUM y4eOHOTO HCCIEIOBaHUS, COOMpaTh YCTAaHOBKY M  BBIMOJHATH



U3MEpPEHus, cenys MpeUIoKeHHOMY IIIaHy, (PMKCHPOBATh Pe3yJIbTaThl MOTYYEHHON
3aBUCUMOCTH (M3NYECKUX BEIMYUH B BHJE MPEUIOKEHHBIX TaONIMIl U TpaduKOB,
JIeNIaTh BBIBOJIBI IO PE3yJIbTaTaM UCCIIEOBAHUS;

NPOBOJIUTh KOCBEHHBIE H3MEpPEeHHs (PU3MUECKUX BEIMUYMH (TUIOTHOCTH BEIIECTBA
KHMIKOCTH M TBEPAOrO Tejla, CWJIA TPEHHUA CKOJBXEHUS, [JaBICHUE BO3IyXa,
BBITQJIKMBAIOIAsl CHWJIA, JCUCTBYIONIass Ha TMOTPYXKEHHOE B JKUAKOCTh TEJO,
KOA(DPUITMEHT TMOJIE3HOTO JEUCTBUS MPOCTBIX MEXAHU3MOB), CIEAYs IMPEIIOKCHHOU
MHCTPYKILMU: TIPU BBIMIOJIHEHUN U3MEPEHHI COOMPATh HIKCIIEPUMEHTAIBHYIO YCTAaHOBKY
Y BBIYMCIIATH 3HAYEHUE NICKOMOM BEJTMUYUHBI;

coOMoIaTh TpaBWIa TEXHUKH OE30MacHOCTH TMpu padore ¢ J1abopaTopHBIM
00opynoBaHuEM;

yKa3plBaTh MPHUHLUUIBI JEHCTBUS NPUOOPOB M TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETp, JTUHAMOMETP, COOOILIAIOIINECS COCY Ibl, OAPOMETp, pbluar, MOJBMXKHBIN U
HETIOABIDKHBIN OJIOK, HAKIIOHHAS TUIOCKOCTH;

XapakTepru30BaTh MPHHLIUIBI JCHCTBUS HW3YYCHHBIX TNPHOOPOB M TEXHHUUECKUX
YCTPOHCTB € OMOpOHl Ha WX OmucaHus (B TOM YHUCHE: TMOALUIMITHUKH, YCTPOHCTBO
BOJIOIIPOBO/IA, TUAPABIMYECKHIM Mpecc, MaHOMETpP, BBICOTOMEp, MOPILIHEBOM Hacoc,
apeoMeTp), UCHONb3ysl 3HAHUSA O CBOWCTBaX (PU3MUECKUX SIBICHUH M HEOOXOIUMbIe
¢du3nUecKre 3aKOHBI 1 3aKOHOMEPHOCTH;

IPUBOJUTH MpPUMEPHl (HAXOAUTh HMHPOPMALMI0 O MpUMEpPax) MPaKTHUYECKOIO
UCTOJIb30BaHUSl (PU3MUECKUX 3HAHUM B TOBCEAHEBHOM XHU3HHM Ui oOOecledYeHus
0e30macHOCTH TpH OOpalleHuH C TPUOOpaMU W TEXHUYECKUMH yCTPOHCTBAMH,
COXpaHEHMsI 3/I0pOBbSI M COOJIOJEHUS HOPM OSKOJIOTMYECKOIO TIOBEACHUS B
OKpYXKaIoIEH Cpee;

OCYILECTBIIATH OTOOP HMCTOYHHKOB HH(pOpManuu B MHTepHETE B COOTBETCTBUH C
3aJJaHHBIM TTOMCKOBBIM 3aIIPOCOM, Ha OCHOBE MMEIOIIMXCS 3HAHUH U MyTEM CpaBHEHUS
pa3IMYHBIX UCTOYHUKOB BBIJEIATh MHPOPMALIHIO, KOTOPAsl SBJISIETCS IPOTUBOPEUUBON
WA MOKET OBITh HEJIOCTOBEPHOIA;

UCTIOJIb30BaTh MPU BHITIOJIHEHUHU YUEOHBIX 3aJaHUN HAayYHO--TIONYJISIPHYIO JINTEpaTypy
(GU3NYECKOr0 COAEp)KaHMs, CHpaBOYHblE MaTepHalbl, pecypcsl cetu HHTrepHer,
BJAJIeTh MpHUEMaMU KOHCHEKTHPOBAHMS TEKCTa, MpeoOpa3oBaHUs HH(MOpMAIMH U3
OJHOI 3HAKOBOW CHCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHBbIE KpaTKUE MHCbMEHHBIE U YCTHBIE COOOLIEHHUS Ha OCHOBE 2—3
UCTOYHUKOB MH(OpMaIy (pru3nyeckoro cojiepKaHus, B TOM 4Hcie MyOIuyHO AenaTh
KpaTKKe COOOIIEHUs O pe3yibTaTax MPOEKTOB WIN y4eOHBIX MCCIEIOBAHUMN, IPU 3TOM
rpaMOTHO UCIHOJb30BaTh M3YYCHHBIM TOHATHUHHBIN ammapaT Kypca (u3ukw,
COIIPOBOXKJAaTh BBICTYIUICHHE IIPE3CHTALINEH;

IIPY BBINOJIHEHUH Y4€OHBIX ITPOEKTOB M UCCIIEOBAHUI pacnpeaesaTh 00s3aHHOCTH B
rpyIIie B COOTBETCTBUH C MOCTaBICHHBIMU 331a4aMH, CJICJUTh 32 BHINOJIHEHUEM IUIaHA
JeHCTBUHM, aJeKBaTHO OLCHMBATh COOCTBEHHBIM BKJIAJ B JEATEIbHOCTb IPYMIIBI,
BBICTPaNBaTh KOMMYHHMKATHBHOE B3aUMOJICHCTBHE, YUUTHIBAasE MHEHHE OKPY>KaOIIHX.

K xoHmy oOydenns B 8 kiacce mpexMeTHBIC pe3yiIbTaThl Ha 0a30BOM ypOBHE JOJKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTH y OOYYAIOLIHXCS YMEHHIA:

UCIIOJIB30BaTh MOHATHUS: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE ABUKCHUE aTOMOB U
MOJIEKYJI, arperaTHbleé COCTOSIHMS BEILIeCTBa, KpHUCTANIMUYecKue M amopdHbie Tena,
HACBIIICHHBIA U HEHACBIILEHHBIN 1ap, BIAXKHOCTh BO3yXa, TEMIEPATypa, BHYTPEHHS
DHEPIHUs, TEIIOBOM IBUIATEllb, HIIEMEHTAPHBIN JJIEKTPUYECKUN 3apsAll, DIEKTPUUECKOE
1I0JIe, TPOBOJHUKH U JHUDJIEKTPUKH, IMOCTOSIHHBIA JJIEKTPUYECKUH TOK, MarHUTHOE
ToJIE;



pasnuyath sBIeHUsS (TEIJIOBOE pACHIMpPEHHE U CKaThe, TEeIuloNepenada, TEIuIoBOe
paBHOBeCHe, CMayMBaHHWE, KalWUISPHbIE SBJICHUS, HWCHApeHHe, KOHJCHCAIus,
IUIaBJIEHHE,  KpUcTam3auuss  (OTBEpAEBaHME),  KUIEHHE,  TeIulonepenayda
(TEeTUIONpPOBOJHOCTD, KOHBEKILIMS, H3Iy4YCHHE), JIEKTpHU3alus TeJl, B3auMoOJeicTBUE
3aps/ioB, ACUCTBUS AJIEKTPHUUECKOrO0 TOKA, KOPOTKOE 3aMbIKAHUE, B3aUMOJEHCTBHE
MarHuTOB, JACWCTBHE MArHUTHOTO IOJII Ha MPOBOJAHHUK C TOKOM, DJIEKTPOMAarHUTHAs
MHAYKIUS) 10 ONHMCAHMI0 MX XapaKTEepPHbIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3HUYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBICHNE U3yYCHHBIX (PU3MUECKUX SIBICHUI B OKPYKAIOLIEM MUPE, B
TOM 4Hciae (U3NYECKHe SBJICHHUS B MPHUPOJE: TOBEPXHOCTHOE HATSIKEHHE W
KallWUISIPHBIE SBJICHUS B TPUPOJE, KPUCTAUIBI B mpupoae, usnyueHue ComHia,
3aMep3aHue BOJOEMOB, MOPCKHE OpH3bl, 00pa3oBaHME pPOCHI, TyMaHa, MHEs, CHEra,
DIIEKTPUYECKUE SIBIEHUS B atMocdepe, dIIEKTPHUYECTBO IKUBBIX OPraHU3MOB,
MarHuTHOE MoJie 3eMJH, Jpei] MOoIrCOoB, pOJb MATHUTHOIO MOJSA IS KU3HU Ha
3emJie, MOJIIPHOE CHUSIHHME, MIPU 3TOM MEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B y4eOHYIO,
BBIJICJISITH CYIIIECTBEHHBIC CBOMCTBA (IMTPU3HAKHN) (PU3HUECKUX SBJICHHM;

OIKCBIBATH U3YYECHHBIE CBOMCTBA TN U (PU3UUECKUE ABICHMS, UCIIOIb3Ys (PU3NUECKHE
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSS AHEPIUs, KOJMYECTBO TEIUIOTHI, yJEIbHas
TEINIOEMKOCTh ~ BEIlECTBa, YyJeNbHass TEMJoTa IUIABJCHUS, YJelbHas TeIuloTa
napooOpa3oBaHMs, yAeTIbHAS TEIUIOTa CTOPAHHs TOIUIMBA, KOA(PQPHUIMEHT MOJE3HOTO
JIeMCTBUSL TEIUIOBOW MAIIMHBI, OTHOCHUTENIbHAS BIAXKHOCTb BO3JyXa, AJIEKTPUUYECKHH
3apsil, CHJa TOKa, OJJIGKTPHUYECKOE HANpsHKCHUE, COMPOTUBIICHUWE TPOBOJHUKA,
yZeJIbHOE COIPOTHBIICHHE BEILECTBA, pab0Ta M MOLIHOCTb 3JIEKTPUUYECKOTO TOKA), IPU
ONMCAaHWH TPABHIBHO TPAKTOBATh (DU3WYECKHIA CMBICT HCIOJIB3yEMbIX BEIHYHH,
0003HauEHMs M €IUHULBI (PU3NYECKUX BEIMYMH, HAXOAUTh (POPMYIIBI, CBA3BIBAIOIINE
JaHHYI0 (HU3UYECKYI0 BEIMYMHY C JAPYTUMH BEJIMYMHAMH, CTPOUTH Tpaduku
U3yUYEHHBIX 3aBUCUMOCTEN (PU3HUECKUX BEIUYHH;

XapaKTepu30BaTh CBOICTBa Tel, (U3MUYECKUE SBJIEHUS M TPOLECCHl, HCIONb3Ys
OCHOBHBIE TIOJOKEHHUSI MOJIEKYJISIPHO--KHHETHYECKOW TEOPHH CTPOCHHS BEIIECTBA,
OPUHIUI CYNEpHo3uIUu MoJjiell (Ha KauyeCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUs
3apsaa, 3akoH Oma s ywacTka uenu, 3akoH Jxoyns—JleHna, 3akoH COXpaHEHUs
SHEPIuu, MpHU 3TOM JaBaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA M 3alUCHIBATh €ro
MaTeMaTHIeCKOE BBIPaKCHNUE;

OOBSICHATH (hPU3MYECKHE TPOLECCHl W CBOWMCTBA TEN, B TOM YHUCIE M B KOHTEKCTE
CUTYyaIHH IPaKTUKO-OPUEHTHPOBAHHOTO Xapakrepa: BBISIBIISITh
NPUYHHHO-CJICICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHHE M3 1—2 JOrMYECKHX IIaroB C
ornopoif Ha 1-2 U3y4yeHHbIX CBOMCTBA (PU3NUECKUX SABICHUHN, GPU3NUECKUX 3aKOHOB MIIH
3aKOHOMEPHOCTEH;

pemate pacu€THble 3a7aud B 2-3 JAEWCTBUSA, HCIONB3Ys 3aKOHBI M (OPMYJIBI,
CBA3bIBaroIMe (U3MUYECKHE BEIMYMHBI: Ha OCHOBE aHalu3a YCJIOBUS 3aJadu
3alUCBIBATh KPATKOE YCJIIOBHUE, BBIABIATH HENOCTATOK JAHHBIX JUIS PEUICHUS 3a/1auH,
BBIOMPATh 3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE Ul €€ PeLIeHUs, IPOBOIUTH PACUETHI U
CPaBHUBATh MOJIyY€HHOE 3HaUYCHUE (PU3MUECKON BETMYMHBI C U3BECTHHIMH JTAHHBIMH,
pacrio3HaBaTh TPOOJIEMBI, KOTOPhIE MOXHO PEIIUTh NPU TOMOIIA (PHU3UUECKUX
METOZOB,  MCIIONB3ysl  OMHMCAHUE  WCCIEJOBAaHUS,  BBUICIATH  IPOBEpPsSEMOE
NPEINON0KEHNE, OLEHUBATh IMPABWIBHOCTb IOPs/KA IPOBEACHUS HCCIEI0BaHMUS,
JIeNIaTh BBIBOJIBL;

MPOBOJIUTH ONBITHI MO0 HAOIIOACHHUIO (PM3UUECKUX SBICHUHA WM (PU3HMUECKUX CBOMCTB
Tesl (KaNWUISPHBIE SIBICHUS, 3aBUCHUMOCTb JaBICHHMA BO3JIyXa OT €ro o0béma,
TEMIIepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHMS M HarpEBaHUs MPU U3ITYYECHUH OT I[BETa



U3Iydaomeil (Moryiomarone) MOBEPXHOCTH, CKOPOCTb HCHAapeHHs BOABI OT
TEMIIEpPAaTypbl JKUIKOCTH U IUIOMIAgu €€ TMOBEPXHOCTH, OJEKTpHU3alus Tel U
B3aUMOJICHCTBHE 3JEKTPUUECKUX 3apsJIOB, B3aUMOCHCTBUE MOCTOSHHBIX MAarHMWTOB,
BU3YaJIM3alysi MArHUTHBIX MOJI€H MOCTOSTHHBIX MAarHUTOB, ACHCTBHSI MarHUTHOTO MOJIS
Ha TPOBOJHUK C TOKOM, CBOMCTBA 3JICKTPOMAarHUTa, CBOWCTBA 3JIEKTPOJBUTATEIIS
MOCTOSTHHOTO TOKa): (opMyIHpoBaTh NPOBEpSEMbIC MPEANOIOXKEHHs, COOMpPAThH
YCTaHOBKY M3 MpPEIJIOKEHHOTO0 O0OpYIOBaHHs, OIMUCHIBATH XOJ OMNbITa H
(GbopMyIIHpPOBATH BHIBOJIBI;

BBITIOJHATH MPSAMbIE U3MEPEHUs] TeMIlepaTyphbl, OTHOCUTEIHLHOM BIAXXHOCTH BO3/yXa,
CWJIBI TOKA, HANPSDKEHUS C KCIOJh30BAaHHEM AaHAJOTOBBIX MPUOOPOB U JATUYHUKOB
¢bu3NYeCKUX BEIWYHMH, CPABHHUBATh pE3YJbTAaThl HU3MEPEHUN C Y4E€TOM 3aJaHHOMN
a0COJIOTHON MOTPEIIHOCTH;

MPOBOAMTH WCCIICIOBAaHUE 3aBUCHUMOCTH OJHOW (PM3MUYECKON BEIWYMHBI OT JAPYToH ¢
HCIIOJIb30BAaHUEM TPSMBIX M3MEPEHUH (3aBUCHUMOCTH CONPOTHUBIICHUS MPOBOJHUKA OT
ero JJIMHBI, IJIOUIaM MOMEPEYHOro CEUEHUs M YICNbHOIO CONPOTUBIICHUS BEIIECTBA
MIPOBOHMKA, CUJIBI TOKA, UAYIIETO Yepe3 MPOBOJHUK, OT HAMPSKEHHS Ha MPOBOJIHUKE,
UCCIICZIOBAaHUE IIOCIEA0BATEIbHOTO U TApalJIeIbHOTO COCIUHEHUN MPOBOJHHUKOB):
IUTAHUPOBATh UCCIEI0OBaHUE, COOMPAaTh YCTAaHOBKY M BBIMOJHATH U3MEPEHUs, Cleays
MPEIOKEHHOMY TUIaHy, (PUKCHPOBATh PE3yIbTAThl MOTYYCHHONH 3aBUCHUMOCTH B BHJIC
Tabnui ¥ rpaduKoB, AeJaTh BHIBOABI IO Pe3yJibTaTaM HCCIEI0BaHNUS;

MIPOBOAMTH KOCBEHHBbIE H3MepeHus (U3UYECKUX BENWYUH (yAelbHas TErI0EMKOCTh
BELIECTBA, CONPOTUBJICHUE MPOBOJHUKA, pad0OTa U MOLIHOCTH JIEKTPUUYECKOTO TOKA):
IUTAHUPOBATh HU3MEpPEHHs, CcoOUpaTh OKCIEPUMEHTAIbHYI) YCTAaHOBKY, CIEAys
NPEUI0KEHHON MHCTPYKIIUH, U BBIYUCIISATh 3HAYCHUE BEIINIHHEI,

coOMoaTh TpaBWJa TEXHUKH OE€30MacHOCTH TMpH paboTe ¢ J1abopaToOpHBIM
0o0opyaoBaHuEM;

XapaKkTepu30BaTh MPUHIUIBI JEHCTBUS HM3YYEHHBIX MNPHOOPOB U TEXHUYECKUX
YCTPOWCTB C OIMOpPOW HAa WX OMUCAHHA (B TOM YHCIE: CHCTEMa OTOIUICHHUS JJOMOB,
TUTPOMETp, MapoBas TypOWHA, aMIlepMETp, BOJBTMETP, CUETYMK DIIEKTPUUECKOU
DHEPIUH, DIIEKTPOOCBETUTEIbHBIE NPUOOPHI, HArPEeBaTEIBHBIC AJIEKTPOIPHOOPHI
(mpuMepbl), SIEKTPUYECKHE MPEJOXPAHUTENH, SIEKTPOMArHUT, 3JIEKTPOJBUTATENH
MOCTOSTHHOTO TOKAa), HWCIOJNB3ysl 3HAHUS O CBOMCTBaxX (PHU3MUYECKUX SBICHUH W
HeoOxoauMbIe (PU3HUECKHE 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCThIE TEXHUYECKUE YCTPONCTBA W H3MEPHUTENbHBIE MPUOOPHI O
CXeMaM M CXEMaTHYHBIM PUCYHKaM (KUAKOCTHBIH TEPMOMETp, TEPMOC, TIICUXPOMETD,
TUTPOMETp, ABUTaTeIb BHYTPEHHEIO CTOPaHHUs, DIEKTPOCKOI, PEOcTar), COCTABIATH
CXEMBI DJIEKTPUUYECKUX IIeTIeH C MOCIENIOBATENBHBIM U TapaUICIbHBIM COeIUHECHHEM
AIIEMEHTOB, pa3uyasi YCIOBHBIE 0003HAYEHUS JIEMEHTOB ANEKTPUUECKUX LIETICH;
OPUBOIUTH TMPUMEPHl (HAXOMUTh HMHQPOPMAIMI0 O TMpHUMepax) MPAKTHIECKOrO
UCIIONIb30BaHUsl (U3MYECKUX 3HAHUM B TOBCEAHEBHOW KHU3HU JJs OOecredeHus
0e30macHOCTH MpH OOpalleHud C TPUOOpaMU U TEXHHUYECKUMHU YCTPOHCTBaMH,
COXpaHEHMsS 3J0pPOBbsi M COONIOJCHHS HOPM DKOJOTHYECKOTO TOBEICHUS B
OKpYXKaroIleH Cpee;

OCYILECTBJIATh TMOMCK HH(POpMaNuu (U3NYECKOro conaepkaHus B MHTepHeTe, Ha
OCHOBE MMEIOIIMXCS 3HAHUW M TYTEM CpPAaBHEHHUS JIOTOJIHUTEIBHBIX HCTOYHUKOB
BBIICTISITh  MH(POPMAIUIO, KOTOpas SBJSIETCS MPOTHUBOPEUMBON WM MOXET OBITh
HEJIOCTOBEPHOM;

MCIIOJIb30BATh MPH BBHIMOJHEHUH YUEOHBIX 3aJJaHUI HAyYHO--TIOMYJISIPHYIO JIUTEPATypy
($U3NUECKOTO CO/AEp)KaHMs, CIpaBOYHBIE MaTepHalbl, pecypcsl cetu HHTepHer,



BJIaJeTh MpUEMaMU KOHCHEKTHPOBAHMS TEKCTa, MpeoOpa3oBaHUs HH(MOpMAIUH U3
OJHOI 3HAKOBOW CHCTEMBI B JIPYTYIO;

CO371aBaTh COOCTBEHHBIC THCHMEHHBIE M KpaTKWE YCTHBIC COOOIIeHHUs, 00001Iast
MHPOPMALIMIO U3 HECKOJIBKUX HMCTOYHHMKOB (PU3UYECKOTO COJEpPKAHUS, B TOM UHUCIIE
nyOJMYHO  MPEJICTaBISATh  Pe3yJbTaThl MPOCKTHOW WM  HCCIEeI0BATEIbCKOU
JIEATEIbHOCTH, IIPU 3TOM I'PAMOTHO HCIIOIb30BATh U3YYEHHBIM MOHATUHHBIN armapar
Kypca (pU3MKH, COMPOBOXK/IATh BBICTYIUICHHE IPE3eHTALIUEH;

IpU BBINOJHEHUH YYEOHBIX MPOEKTOB M HCCIEAOBAHUN (DU3MUYECKUX IPOILIECCOB
pacrpenenaTh 00s3aHHOCTH B TPYIIE B COOTBETCTBUH C IMOCTaBJICHHBIMHU 3aJladaMH,
CIeIUTh 3a BBHIMOJHEHHEM IUIaHa JEUCTBUH U KOPPEKTUPOBATH €ro, aJeKBaTHO
OLCHHUBATH COGCTBCHHBIﬁ BKJIa[Jg B ACATCIIbHOCTD T'pyHIibl, BBICTpanBaTh
KOMMYHHKATHUBHOE B3aMOJICHCTBHE, MIPOSBIISASL FTOTOBHOCTD pa3peliaTh KOH(IUKTHI.

K xoniy obydenus B 9 kjaacce mpeiMeTHbIE pe3ybTaThl Ha 0a30BOM YpOBHE JOJKHBI
OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYHAIOIITUXCSI YMECHHM:

HCIIOJIb30BaTh MOHATHS: CHUCTEMa OTCYETa, MaTepUalbHAs TOYKa, TPACKTOPHSI,
OTHOCHUTEIIEHOCTh MEXaHHUUECKOTO IBMKEHUS, nedopmanus (yrnpyras, TIacTHIecKast),
TPEHUE, UEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb M MEpPErpy3Kd, LEHTP
TSKECTH, aOCONIOTHO TBEPAOE TEIO, LEHTP TSKECTH TBEPAOrO TeENa, PaBHOBECHE,
MEXaHWYeCKWe KoilebaHWsi U  BONHBI, 3BYK, UWHOPa3ByK ©  YIbTPa3BYK,
AIIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMAarHUTHBIX BOJH, CBET, OJM30PYKOCTh M
JATbHO30PKOCTh, CIEKTPhl MCIYCKAaHUS W TMOTJoLIeHus, anbda-, OeTa- U ramma-
W3JIy4E€HUs, U30TOIIBI, SACPHAs SJHEPTeTHKA;

pa3iauuath SBICHUS (pPaBHOMEpPHOE M HEpPaBHOMEPHOE NPSIMOJIMHEMHOE [BUKEHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBUKEHHE, CBOOOTHOE Ma/IeHUE TN, pABHOMEPHOE
JIBWKECHHE 10 OKPYKHOCTH, B3aUMOJCUCTBUE TeEJI, PEAaKTUBHOE JBUXXCHHUE,
Kose0aTeNbHOE NBIDKEHUE (3aTyXawllhe U BBIHYKICHHBIE KOleOaHUs), pPE30HAHC,
BOJIHOBOE JBMKEHHE, OTPaXCHUE 3ByKa, NPSIMOJMHEHHOE PpaCIpPOCTPAHECHHUE,
OTPa)KEHUE U MPEJIOMIICHUE CBETA, IIOJHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3I0KECHHE
0enmoro cBera B CIEKTP M CIOXEHHE CHEKTPaJbHBIX I[BETOB, AMCIIEPCUSI CBETA,
€CTECTBEHHAs PaJHOAaKTHUBHOCTh, BOZHUKHOBEHHUE JHMHEHMYATOrO CIEKTpa H3IIy4YECHHUS)
II0 ONMCAHUIO MX XapaKTEpHBIX CBOMCTB M HA OCHOBE OIBITOB, JEMOHCTPHUPYIOLIUX
JaHHOE (PU3UUYECKOE SIBICHUE;

pacrno3HaBaTh NPOSBICHUE U3YUYCHHBIX (PU3NYECKUX SIBICHUN B OKpYXaloleM Mupe (B
TOM 4uclie (PU3NYECKHE SBICHUS B MPUPOAEC: NMPIIUBBI U OTIUBBI, IBM)KCHUE TUIAHET
ConHe4HOl CUCTEMBI, PEAKTUBHOE JBUKEHUE KUBBIX OPraHU3MOB, BOCIIPUSTHE 3BYKOB
JKUBOTHBIMH, 3€MJICTPSICEHUE, CEHCMUYECKHE BOJHBI, IIYHAaMH, 5XO, IBETa Tel,
ONTUYECKHUE SBIEHUS B  TMPUPOAE, OHONOTUYECKOE  JIEHCTBUE  BUAMMOIO,
yAbTPaPHUOIETOBOTO M PEHTICHOBCKOTO HW3IIyYCHHH, €CTECTBEHHBIM PaaMOaKTHUBHBIN
¢$oH, KOCMHYECKHE Jy4YH, PaTUOAKTHBHOE H3Iy4YCHHE MPHUPOJHBIX MHHEPAJIOB,
JIEHICTBUE PaJIMOAKTUBHBIX M3IyYEHHI HAa OpraHu3M YeJIOBEKa), IPU ITOM IEPEBOAUTD
MPAKTHYECKYIO0 3a7auy B Y4eOHYIO, BBIICINATH CYIIECTBEHHbIE CBOMCTBA (TMPU3HAKH)
(U3NYECKUX SIBICHUH;

ONMCHIBATh U3YyUYEHHBIE CBOWCTBA TeN U (PU3UUYECKUE SIBICHUS, UCTIONb3Ys (PHU3HUECKUe
BEJIMYMHBI (CPENHss U MTHOBEHHAs CKOPOCTh Tela MPH HEPaBHOMEPHOM JBUKCHHH,
YCKOPEHUE, MEPEMEILECHHE, ITyTh, YIVIOBAasl CKOPOCTb, CHJIa TPEHHUs, CUja YNPYTOCTH,
CHJIa TSKECTH, YCKOPEHHE CBOOOTHOTO MAaJeHHs, BEC Teja, UMITYJIbC Tea, UMITYJIbC
CHJIBI, MEXaHUYeCKasi padoTa M MOIIHOCTh, MIOTCHIIMAIBHAS YHEPTHUS Tella, MOJHATOTO
HaJl IOBEPXHOCTHIO 3€MJIM, OTEHI[MAIbHAS SHEPIHs CKATOM MPYKUHbI, KHHETUYECKas
SHEprusi, MOJHas MEXaHWYeCcKas SHeprus, NepuoJ M YacToTa KoJeOaHWM, JUIMHA
BOJIHBI, TPOMKOCTh 3BYyKa M BBICOTA TOHA, CKOPOCTh CBETA, MOKA3aTelb MPEIOMIICHUS



Cpelbl), TIPU ONHCAHUM MPABWIBHO TPAKTOBATh (PU3MUYECKU CMBICI HCHOJIB3YEMbIX
BEIMYMH, OOO3HAYEHUsS M €IUHUILBl (PU3MUYECKUX BEJIUYMH, HAXOAUTh (HOPMYIIBL,
CBSI3BIBAIOIME JAHHYIO (U3WYECKYIO0 BEIMYMHY C IPYTMMHU BEIMYUHAMHU, CTPOUTH
rpadMKu U3y4EHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJIUYNH;

XapaKTepu30BaTh CBOICTBA Tell, (U3NUECKUE SBIECHUS M MPOLECCHI, UCIOIb3Ys 3aKOH
COXpaHEHMs PHEPIMM, 3aKOH BCEMUPHOI'O TATOTEHHUS, NPUHLUI CYNEPHO3ULUHU CHII,
IPUHIUI OTHOCUTENBHOCTH ['anuies, 3akoHel HpI0TOHA, 3aKOH COXpaHEHMs HUMITYJIbCa,
3aKOHbl OTPaK€HUS U IIPEJIOMIIEHUS CBETA, 3aKOHbl COXPAaHEHUs 3apsOBOIO U
MaccoBOr0 4YHCENl NpU SIAEPHBIX peakuusX, 0OpU ITOM JaBaTh CIOBECHYIO
(opMyIHPOBKY 3aKOHA U 3aITUCHIBATh €0 MAaTEMaTHUECKOE BBIPAKECHUE;

OOBSICHATH (hU3MYECKHE TMPOLIECCHl W CBOMCTBA TEJ, B TOM YHUCIE U B KOHTEKCTE
CUTyallud  IPaKTUKO-OPUEHTHPOBAHHOIO  XapakTepa:  BBIABIATb  NPUYMHHO--
CJIEJICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHYECKUX IIaroB C OMOPOH Ha 2—
3 WU3y4YCHHBIX CBOWCTBa (DUBMYECKUX SBJICHUW, (PU3NYECKUX 3aKOHOB WJIU
3aKOHOMEPHOCTEH;

pemaTh pacuéTHbIe 3a/1a4i (OMUPAIOLINECs Ha CUCTEMY U3 2—3 YpaBHEHUH ), UCTIONb3YS
3aKOHBI M (HOpMyJIbl, CBs3bIBaOLMe (DU3MUYECKHE BEIMYUHBI: HAa OCHOBE aHaJIM3a
YCIIOBUSL 3a/layd 3alUChIBaTh KPATKOE YCJIOBHE, BBIABIATH HEJOCTAIOLIUE WIH
M30BITOYHBIE JIaHHBIE, BHIOMPATh 3aKOHBI U (OPMYJbI, HEOOXOAUMBIE Ul PELICHMS,
IPOBOAMTH pacué€Thl W OLEHUBAaTh PEAJUCTHUYHOCTh IOJYYEHHOTO 3HAYEHHUS
(bu3nUecKoil BETUUNHBL;

pacro3HaBaTh NpPOOJIEMbI, KOTOpblE MOXHO pPELIUTh MpPU IOMOIIM (PHUINUECKUX
METOJIOB,  MCINOJb3ysl  ONUCAHUE  MCCIEAOBAHMSA,  BBLIEIATH  IPOBEPSIEMOE
NPEINON0KEeHNE, OLCHUBATh IMPABWIIBHOCTh MOpPsAKAa IPOBEACHUS HCCIEI0BaHMS,
JIeN1aTh BbIBOJIbI, UHTEPIIPETUPOBAThH PE3YIbTaThl HAOIIOAEHHUN U OIBITOB;

MIPOBOJUTH OMBITHI MO0 HAOIIOACHUIO (PM3MUECKUX SBICHUHA WM (PU3MUECKUX CBOMCTB
Tes (M3ydeHue BTOporo 3akoHa HbroTOHaA, 3aKOHAa COXpaHEHHs SHEpruHU, 3aBUCUMOCTb
nepro/ia KojeOaHuit Mpy>KUHHOTO MAasiTHUKA OT MAcChl TPy3a U KECTKOCTH MPYKUHBI U
HE3aBUCHMOCTb OT aMIUIUTY/Ibl MaJbIX KOJeOaHHH, MPsIMOIMHEHHOE paclpoCTpaHEeHHE
CBETa, pa3JIoKEHHE OeNoro CBeTa B CIEKTP, M3YYEHHE CBOWCTB H300pa)K€HUS B
IUIOCKOM 3€pKajle M CBOMCTB H300pakeHUs TIpeaMeTa B coOHUparollei JMH3e,
HaAOJIIOJICHUE CIUIOIIHBIX W JIMHEWYaTbIX CIIEKTPOB H3JIYUYEHHs): CaMOCTOSATEIbHO
co0upaTh YCTAHOBKY U3 MU30BITOUHOrO Habopa 000PY0BaHUS, ONUCHIBATh X0 ONbITAa U
ero pe3yJbTaThl, (HOPMYITHUPOBATH BHIBOIBI;

IPOBOAUTHh NPU HEOOXOAMMOCTH CEPHUI0 MNMPSAMBIX H3MEPEHUH, OIpelessis cpeaHee
3HAYeHUE M3MepsieMOol BelWYMHBI ((POKYCHOE pacCTOsHHUE COOMparoUie JIMH3bI),
000CHOBBIBATH BHIOOP CIIOcO00a U3MEPEHHS (M3MEPUTEIHLHOTO MpUOopa);

MPOBOJUTH HCCIIEOBAaHUE 3aBHCUMOCTEH (DU3MUYECKUX BEIWYHH C HCIOIB30BAHHEM
IOpSIMBIX H3MEPEHUN (3aBUCUMOCTh IIyTM OT BpPEMEHH IpU PaBHOYCKOPEHHOM
JBIDKEHUM 0€3 HadajibHOM CKOpOCTH, Iepuoja KojeOaHWi MaTeMaTHYecKOro
MasTHUKA OT JUIMHBl HUTH, 3aBUCUMOCTH YIJIa OTPAXCHHUS CBETa OT yIJja MaJCHUs U
yria NpesIoMJIeHHs OT yIila MajieHus1): IUIaHUpOBaTh MCCIE0BAHNE, CAMOCTOSTENBHO
coOupaTh YCTAaHOBKY, (DUKCHUpPOBATh pE3yJbTaThl IOJYYEHHOM 3aBUCHUMOCTHU
(Gu3n4ecKux BEIMYUH B BHUJE TaOJIUI U rpadUKOB, IelIaTh BBIBOJBI 110 pe3yjbTaTaM
UCCIIEIOBaHMS;

NPOBOJIUTh KOCBEHHBIC HU3MEPEHUS (U3NUYECKUX BEIUYMH (CpeiHss CKOpOCTb U
YCKOpPEHHE Tejia IIPU PABHOYCKOPEHHOM JIBUKEHHMH, YCKOPEHHE CBOOOIHOIrO Ia/eHus,
KECTKOCTh TPYKUHBI, KOOPPHUIUEHT TPEHHsI CKOJBKEHHUS, MeXaHHueckas pabora u
MOIIHOCTb, 4YacTOTa M MepHoj KojeOaHMi MaTeMaTU4eCKOro M MPY>KUHHOIO
MasTHUKOB, ONTHYECKas cuja CcoOWparome JHMH3bI, paJuOAKTUBHBIA  (HOH):



IUIAHUPOBATh W3MEPEHHUs, COOMpaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY M BBIIIOJIHATH
WU3MEpEHUs, CIenysl NPEUIOKCHHON MHCTPYKIUH, BBIYHUCIATh 3HAYCHHE BEIMYMHBI U
aHAJIM3MPOBAaTh IIOJYUYEHHBIE pPE3yJbTaThl C YYETOM 3aJaHHOM IMOIPEHIHOCTH
W3MEPEHUI;

coOMmomaTh TpaBWIa TEXHUKW OE€30MacHOCTH TMpu padoTre ¢ J1abopaTopHBIM
00opynoBaHuEM;

pa3nuyaTth OCHOBHBIE NPU3HAKM M3YYECHHBIX (DM3MYECKHX MOJEJNEH: MaTepuaibHas
TOYKa, aOCONIOTHO TBEPJOE TENO, TOYEUHBIH HMCTOYHMK CBETa, JIyd, TOHKas JIMH3a,
IUTaHEeTapHasi MOJIENIb ATOMa, HYKJIOHHAsI MOJIEJIb @aTOMHOTO SApa;

XapakTepru30BaTh MPHUHLIUIBI JCHCTBUS HW3YYCHHBIX TNPHOOPOB M TEXHHUUYECKUX
YCTPOUCTB C OIOPOH HA UX OMHMCaHUs (B TOM YMCIE: CIUAOMETP, JaTYUKH MOJIOKEHUS,
pacCTOSIHUS ¥ YCKOPEHHSI, PAKETa, 9X0JIO0T, OUKH, TIEPUCKOII, OTOANmapaT, ONTHIECCKHIE
CBETOBOJIbI, CIIEKTPOCKOI, JO3UMETp, Kamepa BuiabcoHa), HCHONB3ys 3HAHHUS O
cBOICTBaX (PU3MUECKUX SIBJICHUN U HEOOXOAUMbIE (PU3UYECKHE 3aKOHOMEPHOCTH;
HCIIOJIb30BaTh CXEMbl U CXEMaTHYHbIE PUCYHKH M3YUYEHHBIX TEXHHUYECKUX YCTPOWCTB,
U3MEPUTENIbHBIX MPUOOPOB U TEXHOJIOTMYECKUX MPOIECCOB MPU PELICHUH y4eOHO--
MIPAKTUYECKHUX 3a/1ay, ONTUYECKUE CXEMBbI JJISl MOCTPOCHUSI M300paKEHUH B IJIOCKOM
3epKajie ¥ coOuparomiei T1Hse;

NOPUBOAUTH TpPHUMEPHl (HAXOAMTh MH(OpPMAIMIO O MpUMepax) MPaKTHYECKOrO
UCTIOJIB30BaHUST (PM3MUECKUX 3HAHUA B TIOBCEAHEBHOM KH3HH Ui OOECIICUCHHUS
0e30macHOCTH MpH OOpalleHud C NpudOpaMu M TEXHUYECKUMHU YCTPOHCTBaMH,
COXpaHEHHsI 3JI0pOBbSI M COOJIOJCHUS HOPM OSKOJOTUYECKOTO TIOBEACHUS B
OKpY Karollen cpene;

OCYILECTBJIATh MOMCK HUHPOpMauuu (uzndeckoro coxaepxkanuss B HHTepHere,
CaMOCTOATENIBHO (OPMYJIMPYs TOUCKOBBIM 3allpoC, HAXOIUTh IYTH ONpEAETICHUs
JIOCTOBEPHOCTH TOJY4eHHOW MH(GOpMAIMM HAa OCHOBE HWMEIOMIMXCS 3HAHUH W
JIOTIOTHUTEIbHBIX HCTOYHHUKOB;

UCTIOJIb30BaTh MIPU BBIIIOJHEHUHU YUEOHBIX 33JaHUH Hay4HO--TIONMYJISPHYIO JINTEPATYypy
($U3NUECKOTO CO/AEp)KaHMs, CIpaBOYHBIE MaTepHalbl, pecypchl cetu HHTepHer,
BJIAJIeTh NpPUEMaMU KOHCHEKTHPOBAHMS TEKCTa, MpeoOpa3oBaHUs HMH(MOpMALUM U3
OZHOM 3HAKOBOW CHCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHBIC MMCbMEHHBIC M YCTHBIE COOOIIEHHS HAa OCHOBE MH(pOpMAIUU
U3 HECKOJBKHX HMCTOYHUKOB (PU3UYECKOTO COAEp:KaHUs, IyOJUYHO NPEACTaBIATh
pe3yJIbTaThl NPOEKTHOM WM MCCIEA0BATENbCKON AESITEIbHOCTH, IIPH 3TOM IPaMOTHO
WCIIOJIh30BaTh M3yYCHHBIM TOHSATUWHBIN armapaT W3y4aeMoro pasnaena (QU3UKH |
COIPOBOXKJAaTh BBICTYIUICHHWE IpE3eHTAlel C y4&ToM OCOOCHHOCTEH ayIuTOpuu
CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJACC
KoJsnyecTBO 4yacoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3ieioB U TeM K I (uudposBbie)
n/n NMPOrpaMMbI Bcero 06HTp0.]ILHI>Ie pﬁaKanecxne oOpa3oBaTe/ibHbIE
padoThbI padoThI pecypes
Paznen 1. ®u3uka u e€ posib B NO3HAHUU OKPYKAIOLIEr0 MUpa
bubmuoreka [{OK
L1 Pusnia - Hayka 0 IPUPOJC 2 0 0 https://m.edsoo.ru/7f416194
bu6mmoreka [{OK
1.2 PUIHYCCKUE BETHAMHEI 3 0 2 https://m.edsoo.ru/7f416194
. bu6mmoreka [IOK
1.3 EcrecTBeHHOHAYUYHBIA METO/T MO3HAHUS 1 0 0 https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3znen 2. IlepBoHayasibHble CBeJIEHUS 0 CTPOEHHUH BelllecTBa
2.1 CtpoeHue BelecTa 2 0 1 bubmorexa HOK
’ p m https://m.edsoo.ru/7f416194
29 JIBM)KEHHE M B3aMMOACHCTBUE YaCTHIL 2 0 0 bu6mmoreka [JOK
’ BEILlECTBA https://m.edsoo.ru/7f416194
bu6mmoreka [{OK
2.3 ArperatHble COCTOSIHUSI BEIIECTBA 1 0 0 https://m.edsoo.ru/7f416194
Uroro no pazgeny 5
Paznen 3. /IBuskeHne U B3auMoieiicTBHE TeJl
bu6mmoreka [JOK
3.1 Mexanueckoe ABrOKeHHE 3 0 0 https://m.edsoo.ru/7f416194
bu6mmoreka [{OK
3.2 Muepuus, Macca, nioTHocTs 7 ! I https://m.edsoo.ru/7f416194
33 Cuia. Bune! cun 11 0 2 Brbmiorexa LOK

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

Hroro no paszneny 21


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

Pasznea 4. /laBiienne TBEPABIX TeJl, )KUAKOCTEH U ra3oB
Jasnenue. llepenaua naBneHus TBEPABIMU

4.1
TEJTaMH, KHUAKOCTIMHU U Ta3aMH
4.2 JlaBiaeHue KUJIKOCTH
4.3 ATMocdepHOoe naBiieHue
44 JlelicTBUE ®KUJKOCTH U Ta3a HA MOTPYKEHHOE

B HUX TCJIO
Utoro no pazneny
Pa3znen 5. Pabora 1 MOIIIHOCTB. JHEPIUs

5.1 PaGota u moutHOCTH
5.2 [IpocThie MexaHU3MBbI
53 MexaHnueckast SHEprus

Uroro no pazgeny
OBUIEE KOJIMYECTBO YACOB IIO ITPOTPAMME

21

15
68

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

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

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

HaumeHoBaHMe pa3/ieioB U TeM
NMPOrpamMMbl

Ne i/

Paznea 1. TemioBble ABJICHUSA

1.1 CtpoeHue 1 CBOMCTBa BEIIECTBA

1.2 TertoBbie TPOLECCH

Utoro no pazneny
Paznen 2. DiiekTpryeckne 1 MAarHMTHbIE SIBJIEHUS
DJIeKTpUYECKUE 3apsiabl. 3apsyKEHHbIE Tella

2.1 o
U UX B3aUMOJEeHiCTBUE
2.2 [ToCTOAHHBIN JIEKTPUUECKUI TOK
2.3 MarHuTtHbI€e SIBJICHUS
24 DJIEKTPOMAarHuTHAsI UHIY KIS

Htoro no pazneny
OBIIEE KOJIMYECTBO YACOB 110 ITPOTPAMME

8 KIIACC
KoanuyecTBo 4acoB

Bcero

25
29

21

39
68

KoHTpoJbHbIE
padoTbl

IIpakTHyeckue
padoThI

11

DJIEeKTPOHHBIE
(undposbie)
o0pa3oBaTe/bHbIE

pecypchl

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

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



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

HaumeHoBaHue pa3ie/ioB U TeM
MporpamMmbl

Ne i/

Paznen 1. Mexannueckue siIBJIEHUA

11 MexaHn4decKoe IBIKCHHE U CIIOCOOBI €ro

OIUCaHUS
1.2 B3anmopericteue Tten
1.3 3aKOHbBI COXPaHEHUs

Uroro no pazgeny
Pa3zgen 2. Mexann4yeckue KoJe0aHUA U BOJHBI

2.1 MexaHnueckue KoJjieOaHus

2.2 MexaHnueckne BOJIHBL. 3BYK

Uroro no pazgeny

9 KJIACC

KoanuecTBo 4acoB

Pa3jen 3. DieKTpoMarHuTHOE MOJI€ U 3JIEKTPOMATHUTHbIE BOJHBI

DNEKTPOMarHuTHOE I0JIE U
JIEKTPOMArHUTHbIE BOJIHBI

3.1

Uroro no pazgeny
Pa3znea 4. CBeToBbIe IBJEHUS

4.1 3aKOHBI PacpOCTPAHECHUS CBETA
4.2 JIuH3BI ¥ onTHYEeCKHE TPUOOPHI
4.3 PasnoxxeHne 6em0ro cBera B CHEKTP

Htoro no pazneny

Beero KonTtposabHbie
padoThbI
10 0
17 1
13 1
40
7 0
8 1
15
6 0
6
5 0
8 1
2 0
15

IIpakTuyeckue
padoTbI

JIEeKTPOHHBIE
(undposbie)
o0pa3oBaTe/ibHbIE

pecypchl

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a4a6
bu6mmorekxa [IOK
https://m.edsoo.ru/7f41a4a6

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f41a4ab

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

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f41a4a6

bubmmoreka [JOK
https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
https://m.edsoo.ru/7f41a4a6

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



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

Pa3nen 5. KBaHTOBLIE SIBJIEHUSA

5.1 Hcnyckanue u norjioneHne cBeTa aToMOM
5.2 CtpoeHnie aTOMHOTO siipa
53 SnepHble peakun

Uroro no pazgeny
Pa3nea 6. [loBTopuTe1bHO-0000 1AM MOAYJIb

[ToBTOpenue u 0600IIeHNE COEPIKAHUS

6.1 Kypca ¢hu3uku 3a 7-9 kmacc

Hroro no paszneny
OBIIE KOJIMYECTBO YACOB IIO ITPOI'PAMME

10
20

102

11

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a4a6
bubmmoreka [JOK
https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
https://m.edsoo.ru/7f41a4a6

Bbubnuoreka [JOK
https://m.edsoo.ru/7f41a4ab



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