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MNOACHUTEJIBHAS 3AIINCKA

[Tporpamma o ¢u3uke Ha YpOBHE OCHOBHOT'O OOIIET0 0Opa30BaHUs COCTaBIIEHA HA OCHOBE
NOJIOKEHUH H TpeOOBaHMM K pe3ysibTaTaM OCBOCHHS Ha 0a30BOM YpPOBHE OCHOBHOM
obpasoBarenbHON IporpaMmsbl, peactaBieHHbIX B PI'OC OO0, a Takke ¢ yuéToM deaepaabHOn
pabodeii mporpamMmbl BociuTanus U KoHnenmmu npenogaBanus yaeOHOTo npeamera « Du3ukay.

CogepxaHue MporpaMMEI 1o GU3NKe HAPaBIeHO HAa (OPMUPOBAHUE €CTECTBEHHOHAYYHON
IPaMOTHOCTH OOYYaIOUIMXCA U OPTaHU3AlMI0 U3y4yeHUs] PU3HUKH Ha JESITeIbHOCTHOI ocHOoBe. B
nporpaMMe Mo (pU3MKE YYMUTBHIBAIOTCS BO3MOXKHOCTH Y4YEOHOro IpeaMeTa B peaH3aliu
tpeboBanuit ®I'OC OO0 k mMIaHUPYEMBIM JUYHOCTHBIM M METAIlPEAMETHBIM pPE3yJIbTaTam
O6y‘IeHI/I$I, a TaKXKC MCKIIPCAMCTHBIC CBA3HM CCTCCTBCHHOHAYYHBIX y‘-I€6HI>IX npeaMeToB Ha
YPOBHE OCHOBHOT'O 00IIIeT0 00pa30BaHuUs.

[IporpamMma 1o ¢u3MKe yCTaHABIMBAET paclpeesieHne y4eOHOro Marepualia Mo rojaam
oOyueHust (1Mo Kjaccam), NpemjaracT MNPUMEPHYIO IOCIEAOBATEIIbHOCTh HM3YYCHHUS TEM,
OCHOBAHHYIO Ha JIOTUKE Pa3BUTH IPEIMETHOTO COJCPKAHUS U yUETe BO3PACTHBIX 0COOEHHOCTEH
00yJaromuxcs.

[Iporpamma o ¢usnke pa3paboTaHa ¢ HENBI0 OKa3aHUS METOJMYECKOI TTOMOIIN YUHTEIIO
B CO3JIaHMH paboueil mporpamMmel 1o y4eOHOMY MpeIMETY.

OusmKa SBISETCS CUCTEMOOOPA3YIOUINM JUIs €CTECTBEHHOHAYYHBIX yUEOHBIX MPEIMETOB,
HIOCKOJIbKY (pM3MYECKHe 3aKOHBI JIE)KAaT B OCHOBE IPOIECCOB M SIBJICHHUH, N3y4aeMbIX XUMHEH,
Ouonorueli, actpoHomMuen U (uznyeckoil reorpadueil, BHOCUT BKJIAJ B €CTECTBEHHOHAYYHYIO
KapTUHY MHpa, MPEJOCTAaBIsIET HamOoyiee sICHBbIE OOpas3lbl MPUMEHEHHsS Hay4YHOTO MEeToja
MO3HAHUS, TO €CTh CII0C00a MOTYYeHUs JOCTOBEPHBIX 3HAHUH O MHUpE.

Onna U3 TIaBHBIX 3a7a4 (PU3HYECKOro 00pa3oBaHUsS B CTPYKType 0OIIero oOpa3oBaHUS
COCTOUT B (POPMHUPOBAHMHM E€CTECTBEHHOHAYYHOH TIpaMOTHOCTM M HHTepeca K HayKe Yy
oOyyJaronuxcs.

Wzydyenue ¢usukun Ha 0a30BOM YpOBHE IMPEANONAaraeT OBJAJACHHE CIEAYIOUIUMU
KOMIIETEHTHOCTSAMH, XapaKTEPU3YIOIIMMU €CTECTBEHHOHAYYHYIO TPAMOTHOCTb:

e HAyYHO OOBSCHSTH SIBJICHUS,

e OIICHUBATh U TOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS;

e HHTEPHPETUPOBATH JAHHBIC U HMCIOJIH30BATh HAYYHBIE TOKA3ATEIHCTBA ISl MOJYYCHUS
BBIBOJIOB.

Henmn wm3ydeHus (GU3MKH HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHS OMpEACNICHBI B
Konnenmnuu npenoaasanust yuebHoro npeamera «dusuka» B 00pa3oBaTeNbHBIX OPraHU3AIMIX
Poccuiickoit ®exnepaunu, peaqu3ylOMUX OCHOBHBIE 00I1€00pa30BaTeNbHbIE TPOrpaMMBl,
yTBepkI€HHOW pemennemM Komnernu MunncrtepctBa npocsemenuss Poccuiickoit denepamnyu
(mpotokon ot 3 nexadbps 2019 r. Ne [IK4BH).

Henu nzyyenus PpU3NKH:

e TnpuoOpeTeHrne HHTEpeca U CTPEMIICHHS 00YUaIOIINXCs K HAyYHOMY U3YUYEHHIO TIPUPOIBI,
pa3BUTHE WX WHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

e pa3BUTHE TMPEJACTaBICHHM O HAy4YHOM METOJe TMO3HaHUA U (OPMHUPOBAHUE
MCCJIEOBATEIBCKOIO OTHOIIEHUS K OKPY’KAIOIUM SIBICHUSIM,;
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e (opMHUpOBaHHE HAyYHOIO MHUPOBO33PEHHUS KaK pe3yJbTaTa W3y4E€HUS OCHOB CTPOEHUS
MaTepuH U GyHIaMEHTAIBHBIX 3aKOHOB (DH3HUKH;

e (opMupoBaHHME NPEICTABICHUH O PonM (PU3MKKM JUIsl pa3BUTUS APYTUX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTUM;

e pa3BUTHE TIPEACTABICHUH O BO3MOXHBIX cdepax Oyaymed mpodeccrnoHambHON
NeSITeIbHOCTH, CBSI3aHHOM C (DM3MKOHM, MOATOTOBKA K JalbHEHIeMy oOy4eHUIO B 3TOM
HalpaBJICHUU.

Joctuxenne 3TUX Lened mporpamMmbl 1Mo (U3MKE Ha YpPOBHE OCHOBHOTO OOILEro
00pa3oBaHUs 00eCIeUnBACTCS PEIICHHEM CIIEAYIONINX 3a1aY:

e MpUOOpETEeHHE 3HAHUI O TUCKPETHOM CTPOEHHUH BEILECTBA, O MEXAaHUYECKHX, TEIIOBBIX,
INEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

e pUOOpETEeHHE YMEHUH OMHUCHIBATh U OOBSICHATH (PU3UUECKUE SIBJICHHS C UCIIOIb30BAHUEM
MOJTYYEHHBIX 3HAHU;

e OCBOCHHE METOAOB pEUICHHUS NPOCTEHIIMX pacy€THBIX 3a7ady C HCIHOJIb30BAHUEM
buznyeckux Mozenel, TBOPUECKUX U MPAaKTUKOOPUEHTUPOBAHHBIX 33]1aY;

e pa3BUTHE YMEHUH HAOIIONATh MPUPOAHBIC SABJICHUS U BBINOIHATH OIBITHI, Ja0OpaTOPHbIE
paboThl M SKCHEPUMEHTAIbHbIE MCCIEAOBAaHUSA C HCIOIb30BAaHUEM HW3MEPUTEIbHBIX
npubOpoB;

e OCBOCHHE MNPUEMOB pabOTHl ¢ HHPOpMANHEH (PU3NIECKOTO COACP)KAHUs, BKIIOUAs
UH(POPMALIHIO O COBPEMEHHBIX JOCTHKEHUSX (PU3NKHU, aHATIU3 U KPUTHUYECKOE OLICHUBAaHUE
nHpopmanuu;

e 3HAKOMCTBO cO c(hepaMu npodecCHOHANBHON AeATEeNbHOCTH, CBSI3aHHBIMU C (PU3UKOH, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha JJOCTHKEHUSIX (PU3MUECKO HAYKH.

Ha uzyuenue ¢pusuku (6a30BbIil ypoBEHb) HAa YPOBHE OCHOBHOTO 00IIETr0 00pa30BaHUs
oTBOoAMTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Hefien0), B 8 kitacce — 68 yacoB (2 gaca B
Heneno), B 9 kiracce — 102 yvaca (3 yaca B HeIenio).

[Ipennaraemslii B mporpamme mo (pu3uke nepedeHsb Jad0paTOPHBIX padOT U OMBITOB HOCUT
PEKOMEHIATENbHBIN XapaKTep, YIUTENb JeNIaeT BEIOOp MpOBeIeHUS Ta00paTOPHBIX padoT U
OTIBITOB C YYETOM MHINBUAYAITBHBIX OCOOCHHOCTEH 00YUarOIINXCs, CITMCKA YKCIICPUMEHTAIBHBIX
3a/laHui, peJiaraéMbIX B paMKax OCHOBHOT'O TOCYAapCTBEHHOTO SK3aMeHa 1Mo (U3HKeE.



COJEP)XAHUE OBYYEHUSA
7 KUIIACC
Pazgen 1. ®usnka u €€ poJsib B MO3HAHUU OKPYKAKIIEr0 MUPA.

®dusuka — Hayka o npupoze. SAsnenus npuponsl. PU3NUECKUE SBJICHMS: MEXaHUUYECKUE,
TEIUIOBBIE, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

®dusnueckue BeNMMUMHBL. M3MmepeHue Qusznuecknx BenudyuH. Duszndeckue MpudOpEHI.
ITorpemHuocTs u3MepeHuii. MexayHapoaHasi CUCTEMA €AVHULL.

Kak ¢usuka u npyrue ectecTBEHHbIE HAayKH H3ydyaloT mpupojay. EcrecTBeHHOHAy4HBIH
METO/ TIO3HAHWs: HAOMIOIEHWE, IMOCTAaHOBKAa HAYYHOTO BOIPOCA, BBIJIBIDKCHHE THUIIOTE3,
OKCIIEPUMEHT IO TMPOBEpKE THUMOTe3, O0OBsACHEeHHEe HabmogaemMoro siBneHus. OmnucaHue
(GU3UYECKUX SIBJICHUHN C TTOMOIIBIO MOJIEIICH.

Hemoncmpayuu.
1. MexaHuueckue, TEIIOBbIE, JEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUS.
2. @uznueckue MpuUOOPHl M TPOIEAypa MPSMBIX W3MEPEHHH aHAJIOTOBBIM U IHU(PPOBHIM

npubopoM.

Jlabopamopnwvie padbomot u onvimol.

1. Onpenenenue LeHbI JeIE€HUS MIKaIbl H3MEPUTEIBLHOIO IPUOOPA.

2. H3mepeHue pacCTOSHHIA.

3. H3mepenne 00bEMa KUAKOCTH B TBEPIOTO Tea.

4. OmnpeneneHue pasMePOB MaNbIX TEN.

5. W3mepenue Temmeparypbl MHpH IOMOIIM KMJIKOCTHOTO TEpPMOMETpa M JaTyvKa
TEMIIepaTyphbI.

6. IlpoBeneHue wuccienoBaHUs MO TMPOBEPKE THUIOTE3bl: AAIbHOCTh I0JETA IIApHUKA,

HYH_IGHHOFO FOpI/ISOHTa.HBHO, TEM 60.HBH_IG, yeMm 60JII>H_I€ BBICOTA HyCKa.
Pasnen 2. [lepBoHayaibHbIe CBeIeHHS 0 CTPOCHNH BellleCTBA.

CtpoeHue BemiecTBa: aTOMbl U MOJEKYJbl, HX pa3Mepbl. OMNbIThL, 10Ka3bIBAIOIINE
JUCKPETHOE CTPOEHHE BELIECTBA.

JBwxenue uactuil BemiecTBa. CBsS3b CKOPOCTU JBMXKEHHS YacTHUI[ C TEMIEpaTypoil.
bpoyHnoBckoe nBwxkenue, nuddysus. B3aumopeiicTBUe YacTHI[ BEUIECTBA: MPUTHKEHUE W
OTTAaJIKUBAHUC.

ArperatHble COCTOSIHMSI ~ BEILECTBA: CTPOEHHUE Ta30B, JKUJIKOCTEW H  TBEPABIX
(kpucTamnyeckux) Tea. B3auMMocBA3b MeXIy CBONCTBaAaMHM BEUIECTB B Pa3HBIX arperaTHbIX
COCTOSTHUSIX U WX aTOMHOMOJICKYJSIpHBIM CTpoeHreM. OCOOEHHOCTH arperaTHbIX COCTOSHUN
BOJIBL.



Hemoncmpayuu.

1. HabGmronenne OpOyHOBCKOTO JIBHIKCHHS.

Hab6mronenue nuddysun.

3. HaOmroneHue SBICHHWHA, OOBSICHSIONIMXCS NMPHUTSDKCHUEM WM OTTAJTKWBAHWEM YaCTHII
BEILIECTBA.

N

Jlabopamopuvie pabomsl u onvimol.

1. Omnenka quamerpa aToMa METOJIOM PSJIOB (C HCTIOJIb30BaHHEM (hoTorpadmii).
2. OmpITH IO HAOIOICHUIO TEIIOBOTO PACIIMPEHUS Ta30B.
3. OnbITHI M0 0OHAPYKEHUIO ACUCTBUS CHUI MOJICKYIISIPHOTO TIPUTSKEHHUSL.

Pa3nen 3. /IBu:keHHe U B3auMO/ieilicTBUE TeJl.

Mexannueckoe IBHXeHUE. PaBHOMepHOe W HepaBHOMEpHOE nBUkeHHE. (CKOPOCTb.
Cpenssist CKOpoCTb TP HEPAaBHOMEPHOM JBIKEHUH. PacuéT myTu 1 BpeMeHU IBHIKEHUSI.

SlBnenne wuHepuMM. 3aKOH HHEpIUU. B3auMmopeiicTBHEe Ten Kak NpUYMHA W3MEHEHUS
CKOpPOCTH JIBHKEHMsI Tell. Macca kak Mepa uHepTHoctu Tena. I[lnotHocTh BemiectBa. CBsi3b
MJIOTHOCTH € KOJMYECTBOM MOJIEKYJ B €IMHUIE 00BEMA BEIIECTBA.

Cuna kak XxapakTepucTHKa B3aumonecTBus Ten. Cuiia ynpyroctd W 3akoH ['yka.
N3mepenue cuiibl ¢ IOMOIIBIO IMHAMOMETPA. SIBJIEeHUE TATOTEHUS U cuia TshkecTu. Cuila TSXKECTH
Ha Apyrux mia"netax. Bec tena. HeBecomocTs. CiioxkeHue Cuil, HalpaBJICHHBIX MO OJHOM MPSIMOIA.
PaBnopeiicTByromas cuin. Cuna tpenust. TpeHue CKobKeHUs U TpeHUe MoKosi. TpeHne B mpupoe
Y TEXHHKE.

Hemoncmpayuu.

Ha6JIIOI[eHI/Ie MEXAaHHUYECCKOI'O ABUXCHUA TCI1a.

N3MepeHnne CKOpOoCTH MPSMOJIUHEMHOTO JBUKECHUS.
HaGmronenue sSiBJICHUS] HHEPITUH.

Hab6nronenne n3aMeHeHus: CKOPOCTH TIPH B3aMMOICHCTBHH TEJl.
CpaBHeHHE Macc MO B3aUMOJIEHCTBUIO TEll.

CrokeHue cuJjl, HallpaBJICHHBIX MO OJHOW MPSIMOA.

o wbdE

Jlabopamopnwvie padbomot u onvimel.

1. Omnpenenenue CKOPOCTH PaBHOMEPHOTO MABMKEHHs (IIapuKa B JKMJIKOCTH, MOJEIH
AIIEKTPUYECKOTO aBTOMOOMIIA U TaK JaJiee).

2. OmnpeneneHue CpeaHEW CKOPOCTH CKOJBKEHHUS OpyCKa WM IapuKa 1O HAaKIOHHON

IJIOCKOCTH.

Onpenenenue MIO0THOCTHA TBEPAOTO TENA.

OnbITHl, JEMOHCTPUPYIOIINE 3aBHCHUMOCTh pacTsDKEHHs (aedopMariiu) MpYXKHHBI OT

IIPUJIOKEHHOMN CHUJIBI.

5. OneIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbI TPEHUS CKOJIbXKEHHs OT Beca Tella U
XapakTepa COIPUKACAOLINXCsl TOBEPXHOCTEH.
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Paznen 4. /laBiienne TBEPABIX TeJl, sKUAKOCTEH U ra3oB.

Jasnenue. CiocoObl yMEHBIIICHHS ¥ yBEIMYCHUS TaBiieHus. J[aBiieHne ra3a. 3aBUCUMOCTh
JaBJICHUS Ta3a OT 00bEMa, Temmneparypsl. [lepenaya qaBineHus TBEPIBIME TEIAMHU, JKUTKOCTSIMH U
razamu. 3akoH Ilackamsa. IIHeBMaTnueckne MamiMHbBL. 3aBUCUMOCTb JABJICHUS YKUJIKOCTH OT
ryOunsl.  ['mapocrarmueckuit  mapagokc. CooOmiaromecs cocyabl. [ 'mapaBianueckue
MEXaHU3MBI.

Atmochepa 3emnu u armocdepHoe napieHue. [IpUduHBI CylecTBOBaHHUS BO3MYITHOM
obonmoukn 3emnu. OnbiTt Toppuuermu. M3mepeHue arMocepHOro NaBieHUSA. 3aBUCHUMOCTb
aTMOC(EpHOrO JaBJIEHHUA OT BBICOTBI Haja YypoBHeM Mops. IlpuGopsl i u3MepeHus
aTMOC(EpHOTO JaBJICHUS.

JlelicTBHE )XMIKOCTH | Ta3a Ha MOTPYXEHHOE B HUX TeJ0. BhITakuBaromias (apxumMe10Ba)
cuna. 3akoH Apxumena. [InaBanue ten. Bo3ayxomnnasanue.

Hemoncmpayuu.

3aBUCUMOCTb JaBJICHUS ra3a OT TEMIIEPATYPHI.

[lepenada naBiaeHUs KUIKOCTHIO U Fa30M.

CooOmaromuecs COCyIbl.

I'mapaBauyeckuii mpecc.

[IposiBieHue neicTBrst aTMOC(HEPHOTO JaBICHUSI.

3aBHCHMOCTh BBITAIKMBAIOUIEH CHIIBI OT 00BbEMa MOTPYKEHHON YaCTH Tella U TNIOTHOCTH
KUJIKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIECH CUIIbI BECY BHITECHEHHOM KUIKOCTH.

8. VYcnoBue muaBaHUs Tel: MJIABAHUE WM TIOTPYKEHHUE TENT B 3aBUCHMOCTH OT COOTHOIIICHHUS
IJIOTHOCTEN TeNa U )KUJIKOCTH.

ourwbdE

~

Jlabopamopuvie pabomsl u onvinol.

1. HccnemoBaHue 3aBUCMMOCTH Beca Tela B BOAE OT 00BEMa MOrpYKEHHON B KHIKOCTh

YacTH TeJna.

Omnpenenenne BbITAIKUBAIOLIEH CUJIBI, JEHCTBYIOIIEH HA TEJIO, IOTPYKEHHOE B )KUIKOCTb.

3. ITlpoBepka HE3aBUCUMOCTH BBHITAJKHBAIOIICH CHJIBI, ACHCTBYIONIEH Ha TEJIO B JKHIKOCTH,
OT Macchbl Tena.

4. OmpIThl, IEMOHCTPUPYIOIIHNE 3aBUCHUMOCTb BBITAJKHBAIONICH CHJIbI, NEWCTBYIOIICH Ha
TEJIO B JKUIKOCTH, OT 00BbEMaA MOTPYKEHHON B KMIKOCTb YaCTH TeJlda U OT IJIOTHOCTH
KUJKOCTH.

5. KoHcTpynpoBanue apeoMerpa WM KOHCTPYMPOBaHUE JIOJAKM U OINpeJeieHue €€
TPy30H0ABEMHOCTH.

N

Pa3nes 5. PaGoTra 1 MOIIHOCTB. JHEprus.
Mexanunueckast pabota. MOITHOCTb.

[IpocTbie MexaHU3MBI: pbluar, 6JI0K, HAaKJIOHHAs TIOCKOCTh. [IpaBuiio paBHOBECHs phlyara.
[IpumeHneHnne mpaBwiia paBHOBECHsS pbluara K OJOKy. «3omotoe mpaBuio» MexaHuku. KIIJ]
IMPOCTBIX MCXAaHU3MOB. HpOCTble MCXaHU3MHbI B 6I>ITy 1 TECXHHUKCE.

Mexannueckas 3Heprusi. Kunetnueckas v noteHiuanbHas s1ueprus. [IpeBpamienue ogHoro
BHJIa MEXaHUYECKON PHEPTUH B IPYroi. 3aKOH COXpPaHEHMsI SHEPTUU B MEXAHUKE.

6



Hemoncmpayuu.
1. TIpumepsl MPOCTHIX MEXaHU3MOB.
Jlabopamopnwvie padbomot u onvimol.

1. Omnpenenenue pabOThl CHJIBI TPEHUS TPU PABHOMEPHOM [BH)KCHHU Tela IIO0
TOPU3OHTAIBHOM MOBEPXHOCTH.

2. HccnenoBaHue ycnoBUN paBHOBECHS pblyara.

3. Hsmepenwne KIIJ] HakTOHHON MJIOCKOCTH.

4. H3ydeHue 3aKOHA COXPAHEHUS MEXaHUUECKON SHEPTUH.
8 KUIACC

Pa3gen 6. TerioBbie AIBJICHUA.

OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKOU TEOPUHU CTPOEHUS BelecTBa. Macca u
PasMEpbl aTOMOB U MOJICKYJIL. OHBITI:I, MOATBCPKAAOIUC OCHOBHBIC IMOJIOKCHUA MOJICKYJISIPHO-
KMHETUYECKON TEOPHH.

Mopenu TBEPAOTO, )XKUAKOTO M Ta3000pa3HOr0 COCTOSIHHM BelecTBa. Kpucramnmaeckue u
amop¢usbie Tena. OOBsCHEHUE CBOMCTB ra30B, )XKUIKOCTEH M TBEPBIX TNl HA OCHOBE MOJIOKEHUN
MOJIEKYJIIPHO-KHUHETHUYECKOW Teopun. (CMauuMBaHWE M KanWUIApHbIE sBJICHUs. TeroBoe
pacuIMpeHue 1 cxxartue.

Temneparypa. CBsA3b TeMmmepaTypbl CO CKOPOCTBbIO TEIUIOBOTO JIBIJKEHMSI YacTHI.
Buytpennss sneprus. CriocoObl ”3MEHEHUsI BHYTPEHHEN SHEPruu: TeIUionepeaya i COBepIlIeHre
paboTel. Buibl Terionepenayn: TemIONPOBOHOCTD, KOHBEKIIUS, U3TyUeHHE.

KoimuectBO TemoTel. YIenbHas TEIUIOEMKOCTh BELIECTBA. 1eIIOOOMEH M TEIJIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOro OamaHca. [InaBieHue W OTBEpAECBAHHME KPHUCTATUTMUECKUX
BEIIECTB. YJENbHas TemioTa IuiaBieHus. I[lapooOpa3oBanue u KoHAeHcamus. Vcmapenwue.
Kunenne. YnenpHas TeruioTa mapooOpa3oBaHUs. 3aBUCUMOCTh TEMIEPATyphl KHIICHHS OT
aTMOC(hEepHOTO JTaBJICHHUS.

Brnaxxnocts Bo3myxa.
OHeprus TomMBa. Y IebHas TEII0Ta CrOPaHHUsL.

[punuunsr pabotel TernoBeix asurateneit KIIJ[ TterutoBoro nsurartens. TemsoBble
JIBUTATEIIN U 3aILUATA OKPYKAIOIIEH CPEBI.

3aKOH COXpaHEeHHMsI U MPEBPALICHUS SHEPTUU B TEIUIOBBIX Ipoleccax.
Hemoncmpavyuu.

Ha6mronenne 6pOyHOBCKOTO JIBHKEHUS.

Hab6mronenue nuddysun.

HaGmronenue siBIeHUI cMadiBaHUS ¥ KaWILISIPHBIX SIBIICHUH.

Hab6nronenue TenioBoro pacimpeHust Tel.

N3menenue naBieHus ra3a nIpyu M3MEHEHUU 00bEMa U HarpeBaHUU WIIH OXJIAXKICHUU.
[IpaBuia uamMepeHus TeMnepaTyphbl.

SourwbdE



7. Bunpl Terionepeaayu.

8. OxuaxJIeHue Mpu COBEPILICHUH PaOOTHI.

9. HarpeBanue npu coBepiieHUU PabOThl BHEITHUMH CHIJIAMH.
10. CpaBHeHuE TEIIIOEMKOCTEH pa3IMYHBIX BELIECTB.

11. HaOmroneHne KUIIEHUS.

12. HaGnroieHre TOCTOSTHCTBA TEMITePaTyphl IPH TJIaBICHUU.
13. Mozeny TEMIOBEIX IBUTATENEH.

Jlabopamopnwvie padbomot u onvimol.

OMnbITHI 10 0OHAPYKEHUIO ACHCTBUS CHUIT MOJICKYJIIPHOTO TIPHUTSHKCHHUS.

OMBITHI 110 BBIPALIMBAHUIO KPHUCTAJUIOB MOBAPEHHOM COJIM WJIM caxapa.

OMBITHI 110 HAOTIOACHUIO TEMJIOBOTO PACIITUPEHUS Ta30B, )KUJIKOCTEH U TBEPBIX TEI.

Onpenenenue qaBICHUS BO3IyXa B OaJUIOHE MIMPHUIIA.

OnbITEI, JEMOHCTPUPYIONIME 3aBUCUMOCTh JIABJICHHS BO3QyXa OT e€ro o0néMa u

HarpeBaHUs WIN OXJIaKICHUS.

[IpoBepka THUMOTE3Bl JMHEHHOW 3aBUCHUMOCTH JUIMHBI CTOJIOMKA JKHUJIKOCTH B

TEPMOMETPHUUYECKOI TpyOKe OT TeMIIepaTyphl.

7. HaOmroneHne W3MEHEHMsS] BHYTPEHHEW DHEPrUM Tejla B pe3yjbTaTe TEIuIonepenaadd u
paboThI BHELITHUX CHIL.

8. MHccnenoBanue sBJICHUS TEMI000MEHA TPU CMEIIMBAHUN XOJIOTHON U TOPSYEH BOJIBI.

OmnpeneneHne KOIUYECTBA TEIUIOTHI, TTOJYYEHHOTO BOJIOW MPHU TEIII00OMEHE ¢ HarpeThIM

METaJUTMYECKUM ITUITHHAPOM.

10. Ompenenenue yaenbHOM TEMIIOEMKOCTH BEIIECTBA.

11. UccnenoBanue mporiecca HCIapeHHUS.

12. Omnpenenenrie OTHOCUTENBHON BIAKHOCTH BO3TyXa.

13. Onpenenenue yneapHON TEIUIOTHI TUIABJICHUS JI/IA.

agrwpdE
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Paznen 7. DaekTpuyeckne 1 MATHUTHBIE SIBJICHUS.

Onexrpuzanus Tei. [[Ba poaa anekTpuyeckux 3apsaoB. BzaumonencTBue 3apsyKeHHBIX TeEIl.
3akoH KysnoHa (3aBUCUMOCTB CHIIBI B3aUMOZACHCTBUS 3apsKEHHBIX T€J OT BEJIMYMHBI 3apsAA0B U
pPacCTOSIHUSA MEXy TeJIaMu).

Onexkrpuueckoe nojue. Hanpspk€HHOCTH anekTpuyeckoro mnois. [IpuHnun cyneprnosunuu
AJIEKTPUYECKUX T0JIeH (Ha KaYECTBEHHOM yYPOBHE).

Hocurenu snexTpuueckux 3apsaoB. DJIEMEHTApPHBIM 3iieKTpudeckuil 3apsaa. CrpoeHue
atoMa. [IpoBOHUKY U JUDIIEKTPUKU. 3aKOH COXPAHECHHUS HIEKTPUYECKOTO 3apsA/a.

DJIEKTPUYECKUN TOK. YCIIOBHUSl CYIIECTBOBAHMSI DJIEKTPUUYECKOrO ToKa. McTouHMKH
MOCTOSTHHOTO TOKa. JIeHCTBUS DIIEKTPUYECKOTO TOKAa (TEIJIOBOE, XUMHUYECKOE, MAarHUTHOE).
DIIEKTPUYECKHI TOK B )KUJIKOCTSIX U ra3ax.

Onektpuueckas wnenb. Cwia Toka. OnekTpuueckoe HamnpsbkeHue. ComnpoTuBIEHHE
MPOBOJHUKA. YJIETbHOE CONPOTUBICHUE BemiecTBa. 3akoH Owma I yyacTKa IIEMH.
[TocnenoBarenbHOE U MapaIeIbHOE COEAMHEHUE TPOBOJHUKOB.

PaboTa u MOIIHOCTH 3JEKTPUUECKOro ToKa. 3akoH J[xoyns—JIeHma. DnekTpruueckue nenu u
NOTPEeOUTENN IEKTPUIECKOM sHEprun B ObITy. KopoTkoe 3aMbIkaHMe.



ITocTossHEBIE MarHuTHL. B3anMoAeHCTBHE IIOCTOSHHBIX MAarHUTOB. MAar"HuTHOE IIOJIEC.
MarunuTtHoe noJie 3eMJIM U €ro 3Ha4eHHe AJis1 ®KU3HU Ha 3emiie. OnbIiT Dpcrena. MaruHutHoe mnose
AJIEKTPUYECKOTO TOKa. [[puMeHeHne 2JIeKTPOMarHuTOB B TEXHHUKE. J[eiCTBHE MAarHUTHOTO TTOJISI
Ha TPOBOJHUK C TOKOM. OJEKTPOJABHUIaTelb IOCTOSHHOTO TOKa. Mcnonb3oBaHue
AJICKTPOJIBUTATENEH B TEXHUYECKUX YCTPOMCTBAX M HA TPAHCIIOPTE.

OnbiTel  @apaned. SIBieHue dIEKTpOMArHUTHOM  uWHAyKHuu. [lpaBuno  JleHia.
Onekrporerepatop. CrocoObl TOMYyYEHUS JIEKTPUYECKOW OSHEPruu. ODJNEKTPOCTAHIIMM Ha
BO300HOBJISIEMBIX HCTOYHUKAX YHEPTHUH.

Hemoncmpayuu.

DneKkTpu3zanus Ted.

JIBa poja NEeKTpUYECKUX 3apsa10B U B3aUMOJICHCTBUE 3aPSKEHHBIX TEJI.
YCTpOUCTBO U JEUCTBUE IIEKTPOCKOIIA.

DnekTpocTaTHuecKast HHIYKIHUS.

3aKOH COXpaHEHMsI IJIEKTPUUECKUX 3apPsII0B.

[TpOBOAHMKY U TUAIIEKTPUKH.

MogenupoBaHue CUIOBBIX JTMHUHI JIEKTPUUECKOTO MOJIA.
HcTOYHUKH TOCTOSSHHOTO TOKA.

JlefiCcTBHS DIIEKTPUYECKOTO TOKA.

0. DIEKTPUYECKUH TOK B KHUIKOCTH.

1. I"'a30BHIit pa3ps.

12. I3amepenune cuibl TOKa aMIIepMETPOM.

13. M3mepenue 31eKTPUIECKOro HAPSHXKEHHUS BOJIBTMETPOM.

14. Peoctar u Mara3uH CONPOTHBIICHUH.

15. B3aumoelicTBiE NOCTOSIHHBIX MAarHUTOB.

16. MonenupoBaHue HEBO3MOKHOCTH pa3ziesieHus IOJI0COB MarHuTa.
17. MoaenupoBaHre MarHUTHBIX MOJIEH TOCTOSIHHBIX MarHUTOB.

18. OnmwiT Dpcrena.

19. MarauTHoOe 1mojie TOKa. DJIeKTPOMArHuT.

20. JleiicTBME MarHUTHOTO TIOJISI HA TPOBOJTHUK C TOKOM.

21. DnexTpoABUTATENb TOCTOSIHHOTO TOKA.

22. UccnenoBanue sIBJICHUS 3JIEKTPOMAarHUTHON UHTYKITUH.

23. OnbiTel Dapanes.

24. 3aBUCUMOCTD HaIpaBJICHUS WHAYKIIMOHHOTO TOKAa OT YCJIOBUIl €r0 BO3HUKHOBEHHSI.
25. DnexTporeHepaTop MOCTOSIHHOTO TOKA.

RBOOONO AN E

Jlabopamopnwvie padbomot u onvimol.

OnbITH IO HAOJTIOACHUIO SJICKTPU3ALMH TeJ HHAYKIUEH U IPU CONTPUKOCHOBEHUH.
I/ICCHGI[OBaHI/Ie I[eﬁCTBHH QJICKTPHUYCCKOTIO I10JIA Ha ITPOBOJAHUKHA U JUBJICKTPUKH.

CoOopka u mpoBepKa pabOThI ANEKTPUICCKOM IS MOCTOSHHOTO TOKA.

H3mepeHue u peryImpoBaHue CUIIBI TOKA.

W3mMepeHue u peryarupoBaHue HANPSHKEHUSI.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, WAYIIETO Ye€pPE3 PE3UCTOP, OT COMPOTHUBIICHUS
PE3UCTOPA U HAIPSDKEHUSI Ha PE3UCTOPE.

7. OHBITI:I, ACMOHCTPUPYIOIINUEC 3aBUCUMOCTD JJICKTPHUYCCKOI'O0 COIMMPOTUBIICHUS ITPOBOJHUKA
OT €r0 JUIMHBI, TUTOIIAN TIOTIEPEYHOTO CEYCHUS U MaTepraa.

ok wdE



8. IlpoBepka mpaBmiia CIOKEHUS HANPsHKEHUI MPH MOCIEI0BATEIbHOM COEIMHEHUHU JIBYX
PE3UCTOPOB.

9. TIlpoBepka mpaBuiia Jyisi CUJIbI TOKA MPHU NapaieIbHOM COETUHEHUHN PE3UCTOPOB.

10. Omnpenenenuie pabOTHI AMEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.

11. OmnpeneneHrie MOIIHOCTH 3JEKTPHUUECKOT0 TOKA, BBIICTIEMO Ha PE3UCTOPE.

12. UccnenoBanue 3aBUCUMOCTH CHIIBI TOKa, WAYIIErO Yepe3 JAMIIOUKy, OT HANpsOHKeHUs Ha
HEH.

13. Onpenenenue KIIJl narpeBaress.

14. UccnenoBaHue MarHUTHOTO B3aUMOJICHCTBUS TOCTOSIHHBIX MarHUTOB.

15. M3yueHrie MarHuTHOTO IOJISl IIOCTOSTHHBIX MAarHUTOB MPHU UX 00BETMHEHUN U Pa3/ICICHUH.

16. UccnenoBanue neicTBUS AJIEKTPUIECKOTO TOKAa HA MATHUTHYIO CTPEIIKY.

17. OnbITHl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIBI B3aUMOJICHCTBHS KaTYIIKH C TOKOM H
MarHuTa oT CHJIbl TOKa U HaIPaBJIEHUS TOKA B KaTyIIKE.

18. 3yuenue neiicTBUsE MarHUTHOTO I0JISI HA MTPOBOJIHUK C TOKOM.

19. KoncTpynupoBanue U U3y4eHHE padOThI AIEKTPOIBUTATES.

20. Uzmepenue KI1J] anexTpoaBUraTeIbHON YCTaHOBKH.

21. OnbITHl MO HCCIEAOBAHUIO SIBICHUS JJIEKTPOMArHUTHOM MHIYKIUU: HCCIEIOBaHUE
U3MEHEHM 3HAUEeHUS M HAIPABJICHUS MHIYKIIMOHHOTO TOKA.

9 KJIACC

Pa3zgen 8. Mexannueckue siBJIeHHUA.

Mexannueckoe aBukeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTD
MEXaHMYECKOIO0 JBWKECHHMSA. PaBHOMEpHOE MNpsIMOJMHEWHOE JBWXKeHHE. HepaBHOMEpHOE
NpsAMOJIMHEITHOE JBMKeHUE. CpelHsis U MTHOBEHHash CKOPOCTh Teja MPU HEPaAaBHOMEPHOM
JIBHJKCHUH.

Yckopenne. PaBHOycKOpeHHOE mpsiMosinHelHOe ABuxkeHne. CBoOoqHOE najeHne. OnbIThI
[Nanunes.

PaBHOMepHOE nBHXKEHHE MO OKpykHOcTH. Ilepuon u wacrtora oOpamienus. JluneiHas u
YTJI0Bast CKOPOCTHU. LIEHTpOCTpEMUTENBHOE YCKOPEHHUE.

IlepBoiii 3akoH HproToHa. BTopoit 3akon Hetorona. Tperuii 3akoH HeroTona. ITpuHumn
CYNEPIO3HUIIUU CHII.

Cuna ynpyroctu. 3akoH I'yka. Cuia TpeHHs: CUJ1a TPEHUSI CKOJIbKEHMSI, CUJIAa TPEHHUS ITOKOS,
JpyTue BUJbI TPEHUS.

Cuna TSDKECTH M 3aKOH BCEMHUPHOTO TSATOTEHHS. YCKOpPEHHE CBOOOIHOTO TaJICHUS.
JBmxenue manet Bokpyr Connua. [lepBas kocmuueckast ckopocTs. HeBecoMOCTh U meperpy3Ku.

PaBHOBecue MarepuanbHOM TOUKH. AOGCOIIOTHO TBEPIOE Teno. PaBHOBecHe TBEPAOTO Tena
C 3aKpEIUIEHHOM OChIO BpalieHusl. MoMeHT cuiibl. LIeHTp TskecTu.

Nmnynbe tena. M3Menenue ummyinbca. UMmynbe cuiibl. 3aKOH COXPAHEHUS UMITYJIbCA.
PeaktuBHOE NBHKEHUE.
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Mexanudeckass paboTa U MOIIHOCTh. Pabora cwil TskecTH, ynpyroctd, TpeHus. CBs3b
SHECPTUu U paGOTBI. HOTGHLII/IaJIBHaH SHECpTrud TCJIa, MOAHATOrO HaJd MNOBCPXHOCTHIO 3CMIIM.
[ToreHmanpHas sHEprus cxaToil npykuHbl. Kunetndeckas sHeprus. Teopema 0 KHHETUYECKOM
SHEPruu. 3aKOH COXpPaHEHUsI MEXaHUYECKON IHEPTHUU.

Hemoncmpayuu.

N

s

Habmoienue MexaHu4ecKoro JBUKEHHS Tela OTHOCUTEIBHO Pa3HbIX TEJ OTCUETA.
CpaBHeHue yTel ¥ TPaeKTOPUMA IBUKEHUS OAHOTO U TOT'O K€ TeJla OTHOCUTENIBHO Pa3HBIX
TEJI OTCYETA.

N3mepenue cKkopoCcTH U yCKOPEHUS MPSIMOJIMHENHOTO IBUKEHUS.

HccenenoBanue Npu3HaKoB paBHOYCKOPEHHOTO JIBHXKCHMUS.

Habmionenue ABMKEHHS Tella IO OKPY>KHOCTH.

Habmionenne MexaHMYeCKHX SIBJICHHM, MTPOUCXOASIINX B cucTteMe oTcuéra «Tenmexkar
npu € paBHOMEPHOM U YCKOPEHHOM JIBH)KEHHH OTHOCUTENIBHO KaOMHeTa (PU3UKU.
3aBUCUMOCTbH YCKOPEHHMS T€Ia OT MAcCChl Tela U ACHCTBYIOIIEH HA HETO CHJIBI.
Habmionenue paBeHCTBa CHII TPU B3aUMOJICHCTBUH Tell.

W3meHenune Beca Tena Npyu YyCKOPEHHOM JIBUKEHHUH.

. Ilepenaya nMIryabca pu B3aUMOJEHCTBUU TEIL.

. [IpeoOpa3zoBanus SHEPTUHU TP B3aUMOJICHCTBUN TE.

. CoxpaHeHue UMITyJIbca IPU HEYIIPYTOM B3aUMOJAEHCTBUH.

. CoxpaHeHHe UMITyJIbca MIPHU a0COIIOTHO YIPYTOM B3aUMOJCHCTBUH.
. HaGmroieHne peakTMBHOTO IBMYKECHUSI.

15.
16.

CoxpaHeHHEe MEXaHUYECKON YHEPTUHU TTPH CBOOOIHOM I1aJICHUH.
CoxpaHeHne MEXaHNYECKOW YHEPTUU NPHU JABH)KEHUU TeJla MO AEUCTBUEM IIPYKUHBI.

Jlabopamopuvie pabomsl u onvimot.

©oN>

11.

KonctpyupoBanue TpakTa Jjisi pa3roHa u JajdbHEHIIero paBHOMEPHOTO ABUKEHUS ILIapuKa
WM TEIEeKKH.

Onpenenenue cpeaHE CKOPOCTH CKOJBXKEHHUS OpycKa WU JBWKCHHS IIaphKa I10
HAKJIOHHOM IJIOCKOCTH.

OrnpeznenieHne YCKOpPEHHsI Tejda IPU PABHOYCKOPEHHOM JBMXKEHHU MO HAKJIOHHOU
MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTU MyTH OT BPEMEHH MPU PABHOYCKOPEHHOM IBWKECHHH 0e3
HayaJbHOU CKOPOCTH.

[TpoBepka rumoTe3sbl: €ciid MPU PaBHOYCKOPEHHOM JBMKCHHH 0€3 HA4allbHOW CKOPOCTH
MyTH OTHOCSITCS KaK PsiJi HEYETHBIX YHCEeJl, TO COOTBETCTBYIOIINE MTPOMEKYTKH BPEMEHU
OJIMHAKOBBI.

UccnenoBanue 3aBUCUMOCTH CUJIbI TPEHHS CKOJIBXKEHUS OT CUJIbl HOPMAJIBHOTO IABJICHHUSL.
Omnpenenenne ko3P huUIMEHTa TPESHUS CKOTbKCHUS.

Ornpenenenne ;kECTKOCTU MPYKUHBI.

Onpenenenne pabOThl CUJIBI TPEHHUS TPU PABHOMEPHOM JBIDKEHMHM Tela 110
TOPU30HTAIILHON ITIOBEPXHOCTH.

. Onpenenenre paboOThl CHJIBI YOPYTOCTH MpH NHOIBEME TIpy3a C HCIOIb30BAHUEM

HEIIOABUKHOT'O YU ITIOABUXKHOT'O 6JIOKOB.
W3yueHne 3aKoHA COXPAHEHUS SHEPTHH.
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Pa3zgen 9. Mexannueckue KoJe0aHus U BOJIHBI.

KonebarenbHoe nBmwxkenne. OCHOBHBIE XapaKTEPUCTUKH KOJEOAHWI: MEpPHOJ, 4YacToTa,

aMIIUTyna. MaremMaTud4ecKuil M NPy XKUHHBIM MasTHUKU. [IpeBpaiieHue 5sHEprum Inpu
K0J1e0aTeNbHOM JIBUKEHUU.

3aryxaromue KojebaHus. BeiHyxneHHble KoneOanus. Pe3onanc. MexaHnueckue BOJIHEI.

CaoiicTBa Mexannueckux BoJiH. [IpogonpHble U onepeyHble BOJIHBL. JIJIMHA BOJIHBI U CKOPOCTh
e€ pacpocTpaHeHus. MexaHndeckue BOJIHBI B TBEP/IOM TeJle, CEHCMUYECKUE BOJTHBI.

o wdE

o

3ByK. I'poMKOCTb 3ByKa M BbIcOTa TOHA. OTpaskeHue 3Byka. MH(pa3Byk U yIbTpa3ByK.

Hemoncmpayuu.

Habmonenue xonebanuii Ten moj AEUCTBUEM CHIIBI TSKECTH M CHIIBI YIPYTOCTH.
Hab6nronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HabnroneHre BEIHY X ICHHBIX KOJIeOaHU U pe3oHaHca.

PacnipocTpanenre npoAoiabHBIX U MONEPEYHBIX BOJIH (Ha MOJIEIH).
HabmioneHne 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKyCTUYECKU PE30HAHC.

Jlabopamopuvie pabomsl u onvimol.

OmnpezneneHue 4acTOTHI U MEpHOa KOIeOaHU MaTeMaTHYECKOTO MasiTHHUKA.
Omnpeznenenue 4acTOThl U Meproa KojaeOaHUH MPY>KUHHOTO MasiTHUKA.

HccnenoBanue 3aBUCUMOCTH ITEpH0/1a KoJeOaHHM OIBEIIEHHOTO K HUTH Tpy3a OT JJIHMHbI
HUTH.

HccnenoBanne 3aBUCUMOCTH TEpUosa KOJICOAHWH MPYKUHHOTO MasiTHUKA OT MAacChl

rpysa.
[IpoBepka HE3aBHCHMOCTH TMEpHOIa KOIeOaHU rpy3a, MOABEIICHHOTO K HUTH, OT MacChl

rpys3a.

OnbITH, AEMOHCTPUPYIOLIME 3aBUCUMOCTD MEPUO/ia KOJIeOaHUH MPY>KUHHOTO MasiTHHKA
OT MacChl Tpy3a u KECTKOCTH MPY KUHBL.

N3mepenue yckopeHusi CBOOOTHOTO MaICHUSI.

Pa3nes 10. D1eKTpOMarHuTHoOe 1M0JIe M JIEKTPOMATHUTHbIE BOJTHBI.

DJIEKTPOMAarHuTHOE T0JI€. DJIEKTPOMAarHUTHbIE BOJIHBL. (CBOMCTBA 3JIEKTPOMArHUTHBIX

BOJH. [IIkaya 35meKTpoMarHuTHBIX BOJIH. VICrIonb30BaHME 3JIEKTPOMArHUTHBIX BOJIH U1 COTOBOM

CBsI3H.

1.
2.

1.

DJleKTpoMarHuTHas npupoa ceeta. CKopocTh cBeTa. BoiHOBBIE CBOWCTBA CBETA.

Hemoncmpayuu.

CBolicTBa 2JIEKTPOMArHUTHBIX BOJIH.
BonHOBEIE CBOIICTBA CBETA.

Jlabopamopnwvie padbomot u onvimol.

W3ydeHue cBOICTB 3JIEKTPOMAarHUTHBIX BOJH C MTOMOIIbI0 MOOMIBHOTO TenedoHa.
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Pa3gen 11. CBeToBbI€e SIBJIEHUS.

JlyueBas mopenb cBeta. Mcrounmku cBera. [IpsMoiiMHEiTHOE pacnpoCTpaHEHHE CBETa.
3armenus Connua u JIynel. Otpaxkenue cera. [lnockoe 3epkano. 3aKoH OTpakKeHHUs CBETA.

[Ipenominenue cBera. 3akoH npenomiieHUs cBeTa. [lomHoe BHyTpeHHEEe OTpakeHHE CBETa.
Hcnonp30BaHre MOJTHOTO BHYTPEHHETO OTPAKEHHSI B ONTHUYECKUX CBETOBOJAX.

Jlunza. Xox myweir B smH3e. Onrudeckas cucrema (oToamnmapara, MHKPOCKONA H
Teneckona. I’ a3 kak onTudeckas cucreMa. bim3opykocTs U JalbHO30PKOCTb.

Paznoxenune 6enoro ceera B criekTp. OnbiTel HetoToHA. Ciio)KeHUE CIIeKTPaIbHbBIX [IBETOB.
Hucniepcus ceera.

Hemoncmpayuu.

[IpsamonuHEHOE pacIpOCTpaHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tomryuenue n300pakeHUii B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
IIpenomiieHue ceera.

ONTUYECKUN CBETOBO/I.

Xon stydeit B coOuparomeit TuHse.

XoJ1 Tydeil B pacCEerBaIOIICH JIMH3E.

[Nonmyuyenne n300paskeHMit ¢ TOMOIIBIO JINH3.

. Ilpuanmun geictBus ¢oToanmapara, MUKpPOCKOIIAa U TEIECKOTA.
10. Mopnens rnasa.

11. Paznokenue 6emoro cBeTa B CIIEKTD.

12. Tlony4enue 6enoro cBera npu CIO0KEHUH CBETa Pa3HbIX L[BETOB.

©CoNO~WNE

Jlabopamopusie pabomsl u onvimol.

1. HccnenoBaHue 3aBUCMMOCTH yTila OTPAKEHUSI CBETOBOIO JIyya OT YIJIa MaJeHHUs.
N3ydeHne xapakTepuCTHK H300pakeHUs ITpeIMeTa B INIOCKOM 3epKalie.

HccnenoBanue 3aBUCUMOCTH YIJIa MPEIOMIICHUS CBETOBOIO Jiyda OT yIJia MaJieHHusl Ha
IPaHULIE «BO3AYX—CTEKIIO».

[Tony4enne n300paxeHuii ¢ TOMOIIBIO COOMPAOIIEH JIMH3HI.

Onpenenenne POKyCHOTO PACCTOSTHUS U ONTHYECKOMN CHIIBI COOMPAIOIIEH JTMH3HI.

OMNBITHI O PA3JIOKEHHUIO OEJIOTO CBETA B CIIEKTP.

OnpIThl 1O BOCHPHUSATHIO I[BETAa MpPEIMETOB NpPH HMX HAONIOJCHUU 4Yepe3 IIBETOBHIE
(GUIBTPEI.

L

No ok

Pa3zgen 12. KBanToBLIe sIBJIEHUS.

OmnbiTer Pe3epdopna u manerapras monens atroma. Moaens atoma bopa. cnyckanue u
IIOTJIOIICHUE CBETAa aTOMOM. Ksaurel. JIluneiyarnie CIICKTPHI.

PamnoaktuBHOCTh. Aubda, Oera- W ramma-uznydeHus. CTpoeHHE aTOMHOTO spa.

Hyxknonnas wmonens aromHoro sigpa. M3oromsl. PangnoaxtuBHble mpeBpainenus. Ilepuon
noJypacrnaaa aTOMHBIX sJIep.
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SlnepHble peakiu. 3aKOHBI COXPAHEHUS 3apsiIOBOTO U MAaCCOBOTO YMCEN. DHEPIrus CBSI3U
ATOMHBIX AACP. CBs3b MacChl U SHCPIHUH. PeaKI_[I/II/I CHUHTC3a U JCJICHUA ALICP. Hcrounuku SHECPTrUn
CouHIia ¥ 3BE31.

Snepnas sHepreruxa. [[edicTBUS paaguOaKTUBHBIX U3JIYUYEHUN HA )KUBBIE OPTaHU3MBI.
Hemoncmpayuu.

CrieKTpbl U3JIy4EeHHUS U TOTJIOLICHHUS.

CrexTpsl pa3IMYHbIX T'a30B.

Cnextp BojoOpo/a.

Hab6nronenue TpexoB B kamepe Bunbcona.

Pabora cuérunka HOHU3UPYIOMNX U3TyUYCHHH.

Perucrpanus nzmydeHus: pUpOAHBIX MUHEPAIOB U IPOTYKTOB.

o wbdE

Jlabopamopnwvie padbomot u onvimol.

1. HabmiomeHue CIIIONIHBIX U IMHEWYATHIX CHEKTPOB U3ITyUCHHS.

2. HccnemoBaHue TPEKOB: HM3MEpPEHHE SHEPrHM 4YacTUIBl IO TOPMO3HOMY IyTH (110
dboTorpadusim).

3. H3mepeHue paanoakTUBHOTO (OHA.

IHoBTOPUTEIBbHO-00001IAIOIIMIA MOTYIb.

[ToBTOpHTENEHO-0000IIAOIIHI MOTYJIb TPEAHA3HAYECH JIJI CHCTEMAaTHU3aIlMH U 0000IIeHUS
MPEIMETHOTO COACPIKAHMSI M ONBITA ACSITEILHOCTH, TPUOOPETEHHOTO MPU M3yUEHUH BCETO Kypca
(GU3KKH, a TaKKe JUIS MOATOTOBKH K OCHOBHOMY TOCYJapCTBEHHOMY JK3aMeHY IO (HU3HKE JIs
00yyaromuxcs, BEIOPaBIINX 3TOT YUEOHBIH MpeameT.

[Ipu n3ydeHnu TaHHOTO MOAYJIS PEAIU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIBI IEATEIILHOCTH,
Ha OCHOBE KOTOpPBbIX OO0ECleYMBAETCS JOCTUKEHHE TNPEAMETHBIX M METalpeIMETHBIX
IUIAHUPYEMBIX pe3yJbTaTOB OO0y4eHHUs, (OPMHUPYETCS E€CTECTBEHHOHAy4YHas TPaMOTHOCTE:
OCBOEHHUE HAy4YHBIX METOJOB UCCIICIOBAHMS BJICHUH IPUPOABI U TEXHUKH, OBJIAJICHUE YMEHUSIMU
OOBSICHATh (PU3MUECKUE SBICHUS, IPUMEHSS MOJMyYCHHbIE 3HAHMSI, pellaTh 3aJaud, B TOM YHCIIe
KAueCTBEHHBIE U DKCIIEPUMEHTAILHBIE.

[IpyHIMNMANBEHO AEATENBHOCTHBIN XapaKTep NaHHOTO pa3fieNa peaau3yeTcs 3a C4ET TOoro,
YTO 00YyYarONUECs BBIMOIHSIIOT 3aJaHHs, B KOTOPBIX UM IIpeIaraercs:

Ha OCHOBE MOJYYEHHBIX 3HAHUN pacro3HaBaTh U HAy4YHO OOBACHATH PU3NUYECKHUE SBICHUS
B OKpPY’Karoled MPUPOAE U TOBCEIHEBHOM KU3HU;

HCIIOJIb30BAaTh HAYYHBLIC MCTOAbI UCCJIICAOBAHUSA (I)I/ISI/ILICCKI/IX HBHCHHﬁ, B TOM YHCIIC OJIA
IMPOBEPKU TUIIOTE3 U MOJTYUYECHUA TCOPETUICCKUX BBIBOIOB,

00BACHATH HAay4YHBIC OCHOBBI Hanbosee BaKHBIX ,Z[OCTI/I)KGHI/Iﬁ COBPCMCHHBIX TGXHOHOFHﬁ,

HampuMmep, MPaKTUICCKOro MCII0Jb30BaHUA Pa3INYHbIX HCTOYHHUKOB SHECPTHHU Ha OCHOBC 3aKOHa
MMPpEBpalICHUA U COXPAaHCHH BCCX U3BCCTHBIX BUAOB SHCPTHUHU.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHMUSA

N3yuenne ¢pu3nku Ha ypOBHE OCHOBHOTO 00IIIET0 00pa30BaHus HAIIPABJICHO Ha JOCTHKCHUE
JMYHOCTHBIX, METANIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

B pesynabrare wu3ydeHuss (QU3MKM Ha YPOBHE OCHOBHOTO OOIIEro OOpa3oBaHHs Yy
oOyyatomierocst OyayT c()opMHPOBAHBI CIIEAYIOMINE TMYHOCTHBIE PE3yIbTAaThl B YACTH:

e 1) MATPHMOTHYECKOT0 BOCTIUTAHMS:

e — TMpOSIBIEHHE MHTEpeca K HCTOPUM M COBPEMEHHOMY COCTOSHHIO POCCHHCKOMN
¢u3nueckoil HaykH;

e —IIEHHOCTHOE OTHOILIEHHE K JOCTHKEHUSIM POCCUICKUX YUEHBIX-(DU3UKOB,;

e 2) rpasKAaHCKOr0 H JyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

e — TOTOBHOCTh K AaKTHBHOMY YYacTHIO B OOCYXJICHHHM OOIICCTBEHHO 3HAYMMBIX U
ATHUYECKHUX MPOOJIeM, CBA3aHHBIX C MPAKTUYECKUM IPUMEHEHUEM JOCTHKEHUN (DU3HKY;
e —OCO3HAHHME Ba)KHOCTH MOPAIbHO-3TUYECKUX MPUHIIUIIOB B ACATEIHLHOCTH YUEHOTO;

e 3)3CTEeTHYECKOI0 BOCIIMTAHUS:

e —BOCHPHUSITHE ICTETUYECKUX KauecTB (PM3MUECKON HAyKU: €€ TapMOHUYHOI'O TOCTPOCHHUS,
CTPOrOCTH, TOYHOCTH, TJAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOIO NMO3HAHHUSA:

e —OCO3HAHHE IEHHOCTU (PU3NYECKON HAYKH KaK MOIHOTO MHCTPYMEHTA TIO3HAHMS MUPA,
OCHOBBI Pa3BUTHS TEXHOJOTHH, BaKHEHUIIIEH COCTaBIAIONIEN KYJIbTYPHI;

e —pa3BUTHE HAYYHOU JII0O03HATEIBHOCTH, UHTEPECA K UCCIIE0BATENbCKOM 1€ATEIbHOCTH;

e 5) popMupoBanus KyJbTYPHI 310POBbS M IMOLMOHAIBHOTO 0J1aT0OMOTYyYH:

e — OCO3HAHME IIEHHOCTH 0€30MacHOro odpasa >KM3HH B COBPEMEHHOM TEXHOJOTHYECKOM
MHUpPE, BOKHOCTH TpaBHJ OE€30MacHOTO TIOBEJACHHUS Ha TPAHCIOPTE, Ha JOpOrax, C
INEKTPUYECKUM U TETJIOBBIM 000PYI0BaHUEM B IOMAIIHUX YCIOBHSIX;

e —chOpMHUPOBAHHOCTH HaBbIKA pedIeKCUH, TPU3HAHKUE CBOETO MpaBa Ha OIMUOKY U TaKOTO
K€ TIpaBa y Jpyroro 4ejoBeKa;

e 6) TPYyA0BOI0 BOCIIUTAHMS:

e —aKTHMBHOE yYacTHE B PEIICHUU MPAKTUUECKUX 3a/1ad (B paMKax ceMbH, 00pa30BaTeIbHOM
OpraHM3ali, Topoja, Kpas) TEXHOJIOTMYEeCKOW M COLMAJbHOW HamNpaBlIE€HHOCTH,
TpeOyIOIINX B TOM YHUCIIe U GU3NUECKUX 3HAHMUIA,

e —HHTEpPEC K MPAKTUIECKOMY H3yUeHUI0 podeccuil, CBI3aHHBIX C PU3UKOMH;

e 7) 3K0JIOTHYECKOT0 BOCTIUTAHMSI:

e — OpHCHTAlUA Ha TPHUMEHEHHE (U3MYECKUX 3HAHWH IJIs pelleHws 3ajad B 001acTu
OKpYXaroIien cpebl, IIIAHUPOBAHMS TIOCTYIIKOB U OIIEHKH UX BO3MOKHBIX MOCIIEICTBUI
JUISL OKPYKAIOIIEH Cpebl;

e —OCO3HaHHE TNI00ATHLHOTO XapaKTepa IKOJOTUIECKUX MPOOJIEM U ITyTel UX PEIICHUS;
e 8) aganTanmuM K U3MEHSIONIUMCH YCJIOBUSAM COUMAJIBLHON M MPUPOJIHOM Cpeabl:
L] — HOTpe6HOCTB BO BSaHMOHGﬁCTBHH HpI/I BBITIOJTHCHUHN I/ICC.He,Z[OBaHI/Iﬁ nu HpOCKTOB

(U3HYECKOM HANIPABICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSM JPYTHX;

e —TIIOBBIINICHUE YPOBHS CBOCH KOMIICTCHTHOCTH Yepe3 MPAKTUYCCKYIO IeATEIbHOCTb;

e —moTpeOHOCTh B (hOPMUPOBAHMH HOBBIX 3HAHHI, B TOM 4Hcie (HOPMYITUPOBATh UICH,
MOHSITHSI, TUITOTE3bI O (PU3HUYECKUX OOBEKTAX U SBICHHSIX;

e —O0CO3HaHHE NePUITUTOB COOCTBEHHBIX 3HAHUNA U KOMIIETCHTHOCTEH B 001acTH (PU3UKH;
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e —IUJJAHUPOBAHHUE CBOETO PA3BUTHUS B IPUOOPETEHNH HOBBIX (PM3MUECKUX 3HAHUII;

e — CTpPEeMIICHHWE AaHaTU3WPOBATh W BBIABISATH B3aWMOCBSI3M MPHUPOMBI, oOIIecTBa U
SKOHOMMKH, B TOM UHCJIE C UCIIOJIb30BaHNEM (U3NYECKUX 3HAHMUIA;
e — OIEHKA CBOMX JCHCTBHUI ¢ y4€TOM BIMSHHSA Ha OKPYXAIOIIYI0 CPeay, BO3MOXKHBIX

rI100aabHBIX HOCHGHCTBHﬁ.

METAIIPEJMETHBIE PE3YJIbTATbBI

B pesynapraTte OCBOEHHS MpOrpamMMbl IO (U3UKE HA YPOBHE OCHOBHOTO OOIIETO
oOpazoBanusi y oOydatomierocs OyayT c(hOpMUPOBaHBI MeTanpeAMeTHbIe pe3yJbTaThl,
BKJIIOYAIOIIME I[O3HABATEIbHBIE YHHUBEPCAJIbHBIC Y4eOHbIE MAEHCTBHSA, KOMMYHHKATHBHBIC
YHHMBEpCaJIbHbIE YUeOHbIC IEHCTBHS, PETYJISITUBHBIC YHUBEPCATIbHbBIC YUeOHbBIE ICHCTBUS.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

Ba3oBble JJoruuyeckue geiicTBUA:

e BBIIBIISATH M XapaKTEPU30BaTh CYIIECTBEHHbIC TPU3HAKH OOBEKTOB (SIBICHUI);

e YCTaHABIMBATh CYIIECTBEHHBII NMPU3HAK KIACCH(PUKALNK, OCHOBAHUS Il 0000IEHHS 1
CpaBHEHHS;

e BBIBIATH 3aKOHOMEPHOCTH M TPOTHBOPEYHS B PACCMATPUBACMBIX (haKTaxX, JAHHBIX H
HaOJIOICHUAX, OTHOCALIUXCS K (PU3HUUECKUM SIBIICHUSM;

e BBIBIATH NPUYMHHO-CICICTBEHHBIC CBS3M NPH HM3YYCHUH (GU3HMUCCKUX SIBICHUH H
IPOIIECCOB, J€NaTh BBIBOABI C HWCHOJB30BAHUEM JEIyKTHUBHBIX M WHIYKTHBHBIX
YMO3aKJIIOYECHUH, BBIIBUTaTh THIOTE3BI O B3aUMOCBS3SIX (PU3MUECKUX BEINYNH;

e  CaMOCTOSTENILHO BBHIOMpATh CIIOCOO pemieHust yueOHOH (u3nYecKoi 3a1a4un (CpaBHEHHUE
HECKOJIbKMX BapHaHTOB pEIICHHS, BBHIOOp Haubojee MOAXOIAIIETO C Y4YETOM
CaMOCTOSITENIHO BBIICTICHHBIX KPUTEPUEB).

Ba3zoBrble ncciaenoBareLCKUeE AeiiCTBHA.

e HCIIOJIB30BATh BOIIPOCHI KaK UCCIIEJOBATEIbCKANA HHCTPYMEHT ITO3HAHUS;

e MPOBOJUTH MO CAMOCTOSITEIbHO COCTABJICHHOMY IUIaHY OIBIT, HECIOXKHBIN (U3HMUECKUi
9KCHEPUMEHT, HEOOJIBIIIOE UCCIIEA0BAHUE (PU3UUECKOTO SBJICHUS;

e OIICHWBaTh Ha NMPUMEHUMOCTH M JOCTOBEPHOCTh HMH(OPMAIIMIO, MOJYYCHHYIO B XOJ€
VICCIICIOBAHMSI MJIU DKCIICPUMEHTA;

e  CaMOCTOATENILHO (POPMYIHPOBATH OOOOIIEHHUS M BBIBOJIBI 110 PE3yJIbTaTaM MPOBEAEHHOTO
HaOJII0I€HUS, OMbITA, UCCIIEI0BAHMS;

e IPOTHO3UPOBATh BO3MOXKHOE JalibHEHIIee pa3BUTHE (PU3MUECKUX IMPOIECCOB, a TAKXKe
BBIJIBUTATh IPEANOI0KEHUS 00 X Pa3BUTHH B HOBBIX YCIOBHUSAX U KOHTEKCTaX.
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Patora ¢ undopmanmeii:

e TPHUMEHATH Pa3IUYHBIC METOIbI, MHCTPYMEHTHI M 3ampoChl NpU TOUCKEe U OTOOpe
UH(OPMALIMY WK TaHHBIX C YYETOM MpeIOKeHHON yueOHoM (r3nyeckoit 3a1aun;

e AHAIM3HUPOBATh, CUCTEMATH3UPOBATh M WHTEPIPETHUPOBATH WHPOPMALHUIO Pa3THUYHBIX
BUJIOB U (pOPM IIPECTABICHHUS;

e CaMOCTOATEIHLHO BBIOMpATh ONTUMAJILHYIO (OpPMYy TMpeACTaBICHUS HHPOPMAIMH U
WITIOCTPUPOBATh pEIIacMble 33/Ja4l HECIOXHBIMM CXEMaMH, JuarpaMMaMH, HHOM
rpaduKoOl U UX KOMOMHAITUSIMH.

KoMMyHMKaTHUBHBIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUSA:

e B XOJe 00CyKIeHUs y4eOHOr0 MaTepuaa, pe3yJbTaToB Ja00paTOPHBIX pabOT U MPOEKTOB
3aJjaBaTh BOIPOCHI 110 CYIIECTBY OOCY>KIaeMON TeMbI M BbICKAa3bIBaTh UIEH, HAlICJICHHbBIE
Ha pelleHHe 33aJauu 1 Moiiepkanue 01aroxenaTebHOCTH OOIICHHMS;

e CONOCTaBISTh CBOM CYXKIEHUS C CYXACHUSIMH JPYyTUX YYaCTHUKOB JHAJIOTa,
O0OHapy’KUBaTh pa3jIMYMe U CXOJCTBO NO3HIINH;

e  BBIpaXXaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MMCHMEHHBIX TEKCTAX;

e MyONMYHO  MPEACTABIATH  PE3YNbTAThl  BBIMOJIHEHHOTO  (DM3MYECKOTO  OMbITa
(9KCTIepUMEHTA, UCCIICIOBAHNUS, TPOCKTA);

e TOHUMATh U UCTIOJH30BATh MPEUMYIIESCTBA KOMAHIHOW U MHAWBUIyILHOW pabOThl Mpu
pelieHnr KOHKPETHON (PU3UIECKOM MPOOIIeMBI;

e TI[IpUHHMMAaTh LEJIU COBMECTHOM JEATEIbHOCTH, OPraHU30BbIBATH JECUCTBUS MO €€
JOCTHKEHUIO: PaCIpeliessiTh PO, 00CYyXkJaTh MPOIECCHl M Pe3yJIbTaThl COBMECTHOI
paboTbl, 00001I1aTh MHEHHUS HECKOJIBKUX JIIO/IEH;

e BBINOJIHATH CBOIO YacTh pabOThl, JOCTUTas KayeCTBEHHOI'O pe3ysbTara IO CBOEMY
HATPABIICHUIO U KOOPAUHUPYSI CBOU JCUCTBUS C APYTUMHU WICHAMHU KOMAH/IbI,

e OIEHHUBATh KAUeCTBO CBOErO BKJIaJa B OOLIMI MPOIYKT MO KPUTEPUSIM, CAMOCTOATEIHHO
c(hOpMYJIUPOBAHHBIM YYACTHHKAMU B3aUMO/ICHCTBUSI.

PeryasiTuBHbIe YHUBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranuszanms:

e BBIIBIIAITH MPOOJIEMBI B JKU3HEHHBIX M YUEOHBIX CHUTYAIHsIX, TPEOYIOUIMX ISl PEIICHHSI
¢u3nUecKux 3HaAHUH;

e OpHUCHTHPOBATHCS B PA3IUYHBIX TOAXOJAX MPHHATUS pEUICHUH (MHIMBUAYaIbHOE,
MPUHSITHE PEIICHUS B TPYIINE, IPUHATHE PEIICHUH TPYIIIO);

e CaMOCTOSITEIPHO COCTABJISATH AQITOPUTM pelIieHus (U3MYECKON 3aJadyd WU ITUTaHa
UCCIICIOBAHUST C YYETOM MMEIONIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATH MpeiiaraéMble BAPUAHTHI PEIICHUH;

e JIeNIaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, SMOLUMOHAIbHBIN HHTE/ICKT:

e J1aBaTh aJICKBATHYIO OLICHKY CUTYallUH U TIpeAJiaraTh TUIaH €€ U3MEHCHNS,
e OOBSICHATH MPUYUHBI JOCTHKCHHS (HEIOCTIIKEHHS) Pe3yIbTaTOB JESTEIBHOCTH, 1aBaTh
OIICHKY TTPHOOPETEHHOMY OTIBITY;
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e BHOCUTH KOPPEKTHBBI B AESITEIHHOCTH (B TOM YHUCIE B XOJ BBINOJHEHUS (PU3NUECKOTrO
WCCJICTOBAHMSI WM MIPOCKTA) HA OCHOBE HOBBIX 00CTOSTENLCTB, U3MEHHUBIIIUXCS CUTYAIIUH,
YCTaHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYAHOCTEH;

e OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa LI€JIU U YCIOBUSIM;

e  CTaBUTH ce0s HA MECTO JIPYToro YeaoBeKa B X0/I€ CIIOpa WIHM IUCKYCCUU Ha HAyYHYIO TEMY,
MOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYTOTO;

e TMpHU3HaBaTh CBOE MpaBO Ha OIMMOKY NpU pemeHuu GU3NYECKUX 334ad WIH B
YTBEPKICHUSIX Ha HAYYHBIE TEMBI M TAKOE K€ MPABO APYIoro.

INPEAMETHBIE PE3YJIBTATDI

K xoHnmy oOydeHus B 7 KJjiacce IpeIMETHBIE PE3yNbTaTbl Ha 0A30BOM YPOBHE JOJDKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOLINXCS YMEHHIA:

e UCNOJB30BATh TMOHATHA: (U3MYECKHME M XHMHUYECKHE SBJICHUS, HAOIIOJCHHUE,
9KCHEPUMEHT, MOJENb, TMIOTE3a, €IWHUILBI (PU3NYECKUX BEIMYUH, aTOM, MOJIEKYJIa,
arperaTHble COCTOSIHMS BemiecTBa (TBEPIOE, KUAKOE, razoodpasHoe), MEXaHHYeCKOe
JBIDKEHUE  (paBHOMEpPHOE,  HEpaBHOMEpPHOE,  NIPSAMOJIMHEHHOE),  TpaeKTopus,
paBHOZeWcTBYyIOIAs cwia, aedopmanus (ynpyras, IUIacTH4YecKasl), HEBECOMOCTH,
COOOIIAIOIIUECS COCY/IBI;

e paznuyathk sBieHUs (IUdQy3us, TEII0BOE ABIKEHHE YAaCTHI[ BEIIECTBA, PAaBHOMEPHOE
JBUKCHHE, HEPABHOMEPHOE MABI)KCHHE, MHEPLUS, B3aUMOJCHCTBHE TEI, PaBHOBECUE
TBEPABIX TEJ C 3aKPEIIEHHOM OCBIO BPALLCHMUs, [Iepeaada JaBlIeHUs TBEPAbIMU TEIIAMU,
KHUJIKOCTSIMM UM Ta3aMH, aTrMoc(epHOEe [aBlIeHHE, IUJIaBaHUE TeJ, IpeBpaIleHUs
MEXAHUYECKOM dHEPIuN) MO ONHCAHUIO UX XapaKTEPHBIX CBOWCTB U HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3HUECKOE SIBIECHUE;

e pacro3HaBaTh MPOSBICHNUE U3YUYEHHBIX (PU3UUECKUX SIBIICHUH B OKPY’KaIOIIEM MUPE, B TOM
yucie Gpusnueckue ABICHUs B IPUPOJE: MPUMEPBI IBUKEHUS C Pa3IMUYHBIMU CKOPOCTSIMU
B JKUBOW U HEKUBOW IPUPOJE, NEHUCTBUE CUIIbI TPEHUS B IPUPOAEC U TEXHUKE, BIUSHUC
aTMOC(EpPHOTO JTaBJIECHUS HA KUBOM OPraHU3M, IJIaBaHUE PbIO, pbIYark B TEJle YEJIOBEKa,
IOpU 3TOM TEPEBOAUTH MPAKTUYECKYIO 33734y B Y4eOHYIO, BBIJCIATH CYIIECTBEHHBIC
cBoMcTBa (MpU3HAKHK) GU3HUECKUX SIBICHUI;

e ONUCHIBATHh M3yUYCHHbIC CBOWCTBA TeN M (PU3MUECKUE SBICHMS, HCIONB3YS (pusnueckue
BEJIMYMHBI (Macca, OOBEM, IMJIOTHOCTh BEIECTBA, BPEMsl, IyThb, CKOPOCTb, CPEIHSI
CKOpOCTh, CHJIa YIIPYTOCTH, CHJIA TSXKECTH, BEC Tella, CHIIa TPEHHUs, JaBiIeHHue (TBEPIOTO
TeJa, )KUJKOCTH, Ta3a), BBITAIKUBAIOIIAs CHJIa, MEXaHW4YecKast paboTa, MOIIHOCTb, TJICHO
CHJIbI, MOMEHT CHJIbI, KOO(Q(QHUIMEHT MOJE3HOTO AECHCTBUS MEXaHU3MOB, KHHETHYECKAs U
NOTEHIMAJIbHAsT SHEPTHs), IPU OMHMCAHUHM NPABWIBHO TPAKTOBATH (DPU3UYECKUNA CMBICH
UCIOJIb3YEMBIX BEJIMUYUH, UX 0003HAUEHUS U €IUHUIBI (PU3NUECKUX BEIUUYMH, HAXOIUTh
(GopMyIIbl, CBS3BIBAIOLINE JAHHYIO (PU3MUECKYIO BEJIMYMHY C JAPYTHMH BEITMYMHAMH,
CTPOUTB I'paMKU U3YUEHHBIX 3aBUCUMOCTEN (PM3UUECKUX BEIMYUH;

e XapaKTepu30BaTh CBOWMCTBA Tel, (PU3NUECKUE SIBICHUS U MPOIIECCHI, HCIIONB3YS MpaBHiIa
CJIOKEHUs CuJI (BIOJb OJMHOW MpsMoii), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumera,
IPaBUJIO paBHOBECHUS pbiuara (0J10Ka), «30J0TO€ MPABUII0» MEXaHUKHU, 3aKOH COXPAaHCHUS
MEXaHUYECKOM SHEepruM, HpHU HTOM JaBaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHa H
3alMChIBAaTh €T0 MATEMAaTUYECKOE BBIPAYKEHUE;

e OOBACHATH (PU3HUECKUE SIBICHUS, IPOLIECCH U CBOWCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTyalUl NPAKTUKOOPUEHTHUPOBAHHOIO XapaKTepa: BBISBIATH NPUYMHHO-CIIEACTBEHHbIE
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CBSI3U, CTPOUTh OOBSICHEHHE M3 1—2 JIOTMYECKUX IIIaroB C OMOPOM Ha 1-2 M3ydEeHHBIX
CBOICTBa (PU3UYECKUX SIBICHUH, PU3NIECKIX 3aKOHA WIIH 3aKOHOMEPHOCTH,

pemarh pacy€THhIE 3amadyd B 1—2 JACHCTBUA, WCHOJB3Ysl 3aKOHBI W (POPMYIIHI,
CBsI3BIBAOIIME (PH3UYECKUE BEJIMYMHBI: HA OCHOBE aHAJIM3a yCIOBHS 3a/1a4ll 3alHCHIBATh
KpaTKOE YCIOBHE, MOJCTAaBIATH (U3NYECKHUE BEIUYHHBI B (OPMYJBI U TNPOBOJIUTH
pacdéThl, HAXOUTH CIIPABOYHBIE JTaHHbBIC, HEOOXOMUMEBIE JIJISl pEeUICHHUS 3a/a4, OlICHUBATh
PEaTUCTUIHOCTD MOTYyUYEHHON (U3UIECKON BEITMYNHBI;

pacrno3HaBaTh MPOOJIEMBI, KOTOPHIE MOKHO PEIIUTH MPU MOMOIIN (PU3NIECKUX METOJIOB, B
OIKMCAHUU UCCIIeI0BAHUS BBIICIISTE IPOBEPSEMOE MPEooKeHue (TUIIOTE3Y ), pa3inyaTh
U UHTEPIPETUPOBATH MOTYUYCHHBIA pe3yibTaT, HAXOIUThH OIIMOKH B XOJ€ OIbITa, ACNaTh
BBIBO/JIBI 110 €T0 pe3ysIbTaTaM;

MIPOBOJIMTH OTIBITHI IO HAOIIOICHUIO (DU3UUYECKUX SBICHUHN W PU3NIECKUX CBOMCTB TEN:
bopMynpoBaTh MPOBEPSIEMbIE IIPEAON0KEHHUS, COOUPATh YCTAHOBKY U3 MIPEIJI0KEHHOTO
000py0BaHUs, 3aMMCHIBATH XOJI OMBITa U (POPMYITHPOBATH BHIBOIBL;

BBITMIOJHATh MPsIMbIE M3MEPEHUSI PACCTOSHUS, BPEMEHM, MaccChl Tena, 00béMa, CHIIbI U
TEMIEPATypbl C KCIOIH30BAaHUEM AHAIOTOBBIX M HU(MPOBBIX MPHOOPOB, 3aMMKCHIBATH
MOKa3aHus MPUOOPOB C YUETOM 3aJaHHOW aOCOFOTHOM MOTPEITHOCTH U3MEPECHHI;
MPOBOANTH HCCIENOBAHUE 3aBUCHMOCTH OIHOW (DM3MUYECKON BEIUYUHBI OT JIPYTOd C
HCIIOJIb30BaHUEM MPSIMBIX HU3MEPEHHH (3aBHCHUMOCTH IYTH PaBHOMEPHO JBUKYIIETOCS
TeJla OT BPEMEHH JBWKEHHS Tela, CHIIbI TPEHHsI CKOJILKEHHS OT Beca Tella, KauecTBa
00pabOTKM TIOBEPXHOCTEH Ted M HE3aBUCUMOCTH CHJIBI TpPEHUS OT IUIOIIAIN
CONPUKOCHOBEHUS T€JI, CUJIbI YIIPYTOCTHU OT YAJIMHEHUSI IPY>KUHBI, BHITAIKABAIOIIECH CUITBI
OT 00bEMa MOrPYKEHHON YacTH Tea M OT TUIOTHOCTH YKHIKOCTH, €€ HE3aBUCUMOCTH OT
TUIOTHOCTU Tella, OT TIyOMHBI, HA KOTOPYIO TOTPYKEHO TEJNO, YCIOBUM IUIaBaHUS Tell,
YCIIOBHM paBHOBECHs pbluara W OJIOKOB), y4acTBOBAaTh B IUIAHUPOBAHWU YUYEOHOTO
UCCJICIOBAHMsI, COOMPATh YCTAHOBKY ¥ BBITIOJNHSATH U3MEPEHUS, CIEAYS MPEIIOKCHHOMY
I1aHy, GUKCUPOBATh PE3yJIbTAThI HOTYUYEHHOM 3aBUCUMOCTH (PU3NYECKUX BEIMYMH B BUJIE
MPEJIOKEHHBIX Ta0IHIl U TpadUKOB, ACTaTh BBIBOJBI IO PE3YJIbTaTaM UCCIICOBAHHUS,
IPOBOAUTH KOCBEHHbBIE M3MEpPEHUs (PU3UUYECKMX BETUYUH (IUIOTHOCTH BELIECTBA
JKUJKOCTA U TBEPIOTrO TeEla, CHJIA TPEHUS CKOJBXKEHHS, JaBlICHUE BO31yXa,
BBITAJIKUBAIOIIAs CUJIa, IEUCTBYIONIAs Ha MOTPYKEHHOE B KHUAKOCTh T€N0, KOADULIUEHT
MOJIE3HOTO JEHUCTBUS MPOCTHIX MEXAHU3MOB), CIEAYsl MPEITOKEHHON UHCTPYKUUU: TPU
BBIMIOJTHEHUH HM3MEPEHU CcOOMpaTh HKCIEPUMEHTAIbHYI0 YCTaHOBKY U BBIUYUCIATH
3HAYCHHE UCKOMOU BEJIMUUHBIL;

coOmoaTh TpaBWja TEXHUKH O€30MacHOCTH Tpu  padoTre C  J1abopaTOpPHBIM
o0opyaoBaHUEM;

yKa3bIBaTh MPUHILUIIBI JEHCTBUS MPUOOPOB U TEXHUUECKUX YCTPOUCTB: BECHI, TEPMOMETP,
JTUHAMOMETP, COOOIIAIOIIUECS COCYIbI, OapOMeTp, phlYar, MOABMKHBINA U HETIOBUKHBIN
0JI0K, HAKJIOHHAs TUIOCKOCTh;

XapaKTepU30BaTh MPHUHIIUIIBI ACHCTBUS H3yUYEHHBIX TPUOOPOB U TEXHUYECKUX YCTPOUCTB
C OMOpON Ha WX OmucaHus (B TOM YHKCIe: MOAUIMIHUKUA, YCTPOWCTBO BOJOMPOBO/JIA,
TUAPABIMYECKUI TPECC, MAHOMETpP, BBICOTOMEpP, TOPIIHEBOM HACOC, apeoMeTp),
UCIIONIb3YSl 3HAHUSA O CBOMCTBAaX (PU3MYECKUX SBJIEHUN M HEOOXOAUMBbIE (PU3NYECKUE
3aKOHBI U 3aKOHOMEPHOCTH;

NPUBOAUTH TNPUMEPHl  (HAXOAuTh WHGOPMAIIMI0O O TMpUMEpax) MPAKTUIECKOTO
UCTIONIb30BaHUsl (DU3UYECKHX 3HAHWA B TIOBCEIHEBHON JKM3HU I OOECICUCHUS
0e30macHOCTH TIpU  OOpallleHHH ¢ TpUOOpaMU W TEXHUYECKUMHU YCTPOHCTBAMH,
COXPAaHEHHUS 370POBbS U COOIOACHUSI HOPM IKOJIOTHYECKOTO TIOBEJICHUS B OKPY KaIOIIEH
cpene;

OCYHIECTBIISATh OTOOp HCTOYHHMKOB wuHpopMmammu B HHTepHETE B COOTBETCTBUHU C
3aJJaHHBIM TOMCKOBBIM 3allpOCOM, Ha OCHOBE MMEIOIIMXCS 3HAHUN U MYTEM CpaBHEHUS
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pa3IMYHBIX WCTOYHHWKOB BBIIENATH WH(POPMAIIHIO, KOTOPAask SBISIETCS MPOTHBOPEYMBON
WJIH MOKET OBITh HEJIOCTOBEPHOI;

e WCHOJB30BATH NPH BHIMOJHEHUH YYEOHBIX 3aJaHWW HAyYHO-TIOMYJIIPHYIO JHTEPATypy
($U3MUecKOro copepkaHus, CIpaBOYHbIe MaTepHalibl, pecypchl cetu MHTepHeT, BiaaeTh
npruéMamMu KOHCTIEKTUPOBAHHUS TEKCTA, TIPeoOpa3oBaHust HH()OPMAIUH 13 OTHOW 3HAKOBOH
CHCTEMBI B JIPYTYIO;

e CO37aBaTh COOCTBEHHBIE KpAaTKWE MHChbMEHHBIE W YCTHBIE COOOIIEHUsS Ha OCHOBE 2-3
UCTOYHHUKOB MH(POpPMALUU (U3UUECKOTO COJIEP)KaHMsI, B TOM 4YHCIE MyOIMYHO IenaTh
KpaTKhe COOOIICHUsI O pe3ysbTaTaxX MPOCKTOB WM YYEOHBIX MCCICIOBAHHUMU, MTPU 3TOM
IPaMOTHO MCIIONIB30BaTh U3YUYECHHBIN MOHATUIHBIN anmapar Kypca (U3uKH, COPOBOXKIAThH
BBICTYIIJICHHUE TIPE3CHTAINCH;

e IIPU BBHIINOJHEHUU Y4YEOHBIX NMPOEKTOB W HCCIEAOBAHUI pachpenessTh OOs3aHHOCTH B
TpyIIe B COOTBETCTBUU C IMOCTABJICHHBIMH 3a/1a4aMH, CICIUTH 32 BBIMOJHEHHEM IUTaHA
JeMCTBUHM, aJleKBaTHO OIIGHWBAaTh COOCTBEHHBIM BKJIAJ B JEATEIBHOCTH TPYIIIHL,
BBICTPAaNBaTh KOMMYHHKATHBHOE B3aUMOJICHCTBHE, YIUTHIBast MHCHHE OKPY KAIOIIHX.

K xonmy oOydeHus B 8 kJiacce mpeaMeTHBIE Pe3yNbTaTbl Ha 0A30BOM YPOBHE JOJDKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOLINXCS YMEHHIA:

e HCIOJIB30BaTh MOHATHUS: Macca W pa3Mepbl MOJIEKYJ, TEIJIOBOE IBHKEHHE aTOMOB M
MOJIEKYJI, arperaTHble COCTOSHUSI BEIIECTBA, KPUCTAUIMYECKUE U aMOpQHBIC Tena,
HACBIIICHHBI W HEHACBIIIEHHBIM Map, BJIAXHOCTh BO31yXa, TEMIIEpaTypa, BHYTPEHHSA
DHEPIHUs, TEIUIOBOW IBUIATEllb, JJIEMEHTAPHBIN JJIEKTPUUYECKHUM 3apsl, DJIEKTPUUYECKOe
10JI€, TPOBOJIHUKY U IUDJIEKTPUKH, IOCTOSTHHBIN 3JIEKTPUYECKHUI TOK, MATHUTHOE TI0JIE;

e pasnuyaTh sBIEHUS (TEIJIOBOE pACHIMPEHHWE U C)KaThe, TeIulonepeaada, TerIoBoe
paBHOBECHE, CMAYMBAHNE, KATMJUIPHBIE SIBJICHUS, UICIIAPEHKE, KOHJICHCALINs], IIJIABJICHUE,
Kpuctajui3auus (OTBEpAECBaHUE), KHUIIEHUE, Terulonepeaaya (TerIonpoOBOAHOCTD,
KOHBEKIIMSI, W3JIydeHUeE), OJeKTpHU3alMs Tel, B3auMOJAEWCTBUE 3apsloB, IEHCTBUS
ANEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHME, B3aMMOJCIHCTBHE MAarHUTOB, ACHCTBUE
MarHUTHOTO TOJISI HA MTPOBOAHHUK C TOKOM, 3JIEKTPOMarHUTHas MHAYKLHNSA) 110 OMUCAHUIO
UX XapaKTePHBIX CBOMCTB M Ha OCHOBE OIBITOB, IEMOHCTPHUPYIOMINX JaHHOE (PU3HUECKOE
SIBJICHUE;

e pacmo3HaBaTh IPOSBICHIE H3yUYCHHBIX (PU3NUECKUX SBICHUHN B OKPYKAIOIIEM MUPE, B TOM
ynciie (U3NYecKue SBIICHUS B MPHUPOJE: MOBEPXHOCTHOE HATSKEHHWE M KalWUIIpHbIE
SIBJICHUS B MIPUPOJIE, KPUCTAIUIBI B Mpupoe, uznyuenue ConHila, 3aMmep3aHue BOJIOEMOB,
Mopckue Opusbl, 00pa3oBaHHE POCHI, TyMaHa, UHEs, CHETra, dJEKTPUUECKHUE SBICHUS B
atMocepe, SIMEKTPUYECTBO KUBBIX OPraHM3MOB, MAarHUTHOE TOJe 3eMiH, Apeid
MIOJIFOCOB, POJIb MarHUTHOTO MOJIS JJIA KU3HHU Ha 3emile, MOJIIPHOE CHUSIHUE, IPU 3TOM
MEPEeBOJUTh MPAKTHUYECKYIO0 3a7ady B Y4YeOHYIO, BBIACHSATH CYIIECTBEHHBIC CBOMCTBA
(mpu3Haku) GU3NUECKUX SBICHU;

e ONUCHIBATH W3YYCHHBIC CBOMCTBA TeN W (DU3MYECKHE SIBICHUS, UCIONB3Ys (hHU3HUECKUE
BEJIMYMHBI (TeMIieparypa, BHYTPEHHSSI SHEpPrusi, KOJIMYECTBO TEIUIOTHI, yJeiIbHas
TEIJIOEMKOCTh  BEIIECTBAa, YJieJdbHAs TEIJIOTa IUJIABJIEHUS, YJACJIbHas TEIJIoTa
napooOpa3oBaHus, YICIbHAs TEIJIOTa CTrOpaHUsS TOIUIMBA, KO3(PQHUIIMEHT IOJIE3HOTO
JICUCTBUS TEIUIOBOM MAIIWHBI, OTHOCUTEIIbHAS BIIAXKHOCTh BO31yXa, AJIEKTPUYECKUU
3apsAJl, CWJIa TOKA, MIEKTPUUECKOE HANPSKEHNUE, COMPOTUBICHNE ITPOBOJIHUKA, YAECIbHOE
COTPOTHBIICHUE BEIIECTBA, padOTa M MOITHOCTh SJEKTPHUECKOTO TOKA), IPU OMUCAHUHU
MPAaBWJIBHO TPAKTOBATH (PU3NYECKUN CMBICI HCIIOJIB3YyEMbIX BEJIUYUH, 0003HAUCHUS U
eAVHHUIBl (PU3UYECKUX BEIWYUH, HAXOAWTh (OPMYJBI, CBS3BIBAIOIINE JIAHHYIO
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(Gu3nM4ecKyl0 BEIWYMHY C JAPYIMMHM BEJIMYMHAMH, CTPOUTH TIpaUKU H3yYEHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEIUYHH;

XapaKTepu30BaTh CBOMCTBA Tel, (U3NYECKHE SBICHUS U MIPOLECCHI, UCTIONIb3Ysl OCHOBHBIE
MIOJIO)KEHUS MOJIEKYJSIPHO-KMHETUUECKOM TEOpUM CTPOEHMS BEIECTBA, IMPUHIMI
CYIEpIIO3ULMHU T0JIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPAaHEHUS 3apsAza, 3akoH Oma
JUIsl ydacTKa 1eny, 3akoH /[xoyns—JIeHna, 3aKoH COXpaHEHUs SHEPIuy, IpU ITOM JaBaTh
CJIOBECHYIO (JOPMYJIMPOBKY 3aKOHA U 3aIIMChIBaTh €0 MATEMaTHYECKOE BbIPA)KEHUE;
OOBSICHATH (PU3NUECKHE TPOILIECCHI U CBOMCTBA TEJI, B TOM YUCIIC U B KOHTEKCTE CUTYaIH
IIPAKTUKOOPUEHTUPOBAHHOIO XapakKTepa: BBIABIATE IPUYMHHOCIEACTBEHHBIC CBSI3H,
CTPOUTH OOBACHEHHE U3 1—2 JOTMYECKUX IIAroB C OMOpoi Ha 1—2 M3y4eHHBIX CBOMCTBA
(Gu3nUecKux ABICHUH, PU3NUYECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

pemaTh pacuy€THbIE 3amaud B 2-3 JCWCTBUS, HCIONB3YS 3aKOHBI U (POpMyIIBI,
CBsI3bIBarOIME (PU3MUYECKHE BEIMYUHBI: HA OCHOBE aHaJIM3a yCJIOBUS 3a/1a4M 3alUCHIBATh
KpaTKoe yCIIOBHE, BEISIBIIATH HEJJOCTATOK TAHHBIX JUIS PEIICHUS 3a/1a4, BEIOUPATh 3aKOHBI
U (opMyibl, HEOOXOAMMBIE JUIsl €€ peIIeHUs, MPOBOIUTH pPAacdy€Thl M CpPAaBHUBATh
NOJyYeHHOE 3HaYeHHE (PU3NYECKON BETUUYMHBI C U3BECTHBIMU JaHHBIMU;

pacro3HaBaTh IPOOJIEMbI, KOTOPbIE MOXHO PEIIUTh IIPU MOMOLIN GU3NYECKUX METOJOB,
UCIIONIb3YSl ONMCAaHHUE MCCIEAOBAHUSA, BBIIEIATh IPOBEPSIEMOE IPEANOJIOKEHNUE,
OLICHMBATh MTPAaBUJIBHOCTH MOPSAKA IPOBEACHUS HCCIIEI0OBAHU, 1€1aTh BBIBOIBI;
IPOBOJUTH ONBITHI IO HAOMIOACHUIO (PU3NYECKHX SBICHUHN MM (PU3NUECKUX CBOMCTB Tel
(KanuJUIApHbIE SBJIECHUSA, 3aBUCUMOCTD JJaBJIEHUS BO3JyXa OT €ro o0béma, TeMIeparypsl,
CKOPOCTH TIpoliecca OCThIBaHMSI U HAarpeBaHUs IPU U3IYYEHUH OT LIBETA M3ITydarollei
(morsomarLei) HOBEpXHOCTH, CKOPOCTh UCIIAPEHUSI BOABI OT TEMIEpaTypbl )KUAKOCTH U
wiomaad €€ TOBEPXHOCTH, DJEKTpHU3alUsl Tl U B3aUMOACHCTBHE 3IIEKTPUUECKUX
3apsA70B, B3aUMOJEHCTBUE ITOCTOSHHBIX MAarHUTOB, BH3yalW3allUs MAarHUTHBIX IIOJEH
IIOCTOSIHHBIX MarHMTOB, AEUCTBHUS MarHUTHOTO IOJISI HA IPOBOJHUK C TOKOM, CBOMCTBa
JIEKTPOMArHuTa, CBOMCTBA 3JIEKTPOJBUIATENsl IMOCTOSHHOIO TOKa): (OpMyJIHUpOBaTh
poBepsieMbIe MPEATIONI0KEHHUS, COOUPATh YCTAaHOBKY U3 MPEIJIOKEHHOTO 000pYI0BaHus,
OIUCBIBATH XOJ1 OBITA U (POPMYJINPOBATH BHIBOJIBI;

BBITNOJHATh MpPSIMbIE M3MEPEHUSI TEMIIEPaTypbl, OTHOCHUTEIBHON BIIAXXHOCTH BO31yXa,
CHJIBl TOKa, HANpPsXKCHHUS C MCIOJb30BAHUEM aHAJIOTOBBIX NPHOOPOB M JaTUYMKOB
¢u3MUecCKUX BENUYMH, CpPaBHHUBATh pe3yJbTaTbl M3MEpPEHHH ¢ Yy4&TOM 3aJaHHOU
a0COJIFOTHOM MOTPEITHOCTH;

MPOBOANTH HCCICNOBAHUE 3aBUCHMOCTH OJHOW (DM3MUYECKON BEIUYUHBI OT JIPYTOd C
UCIIOJIb30BaHUEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTH CONPOTUBIICHUS IPOBOJHUKA OT €T0
JUIMHBI, IUIOIIAJM IONEPEYHOI0 CEUEHUS U YACIBHOIO CONPOTHBIIEHUS BEIECTBA
IIPOBOJHMKA, CWJIbI TOKA, HIYIIEro 4epe3 MPOBOJHUK, OT HAIPSDKEHUS HA MPOBOIHUKE,
UCCIIEJOBAHKME T[IOCJIEIOBATENbHOTO M NApajuIEIbHOTO COEAUHEHMH IPOBOJHHUKOB):
IUITAHUPOBAaTh HCCIIEOBAaHUE, COOMpPATh YCTAHOBKY M BBIMOJHATH HU3MEPEHUs, CIELys
NPEUIOKEHHOMY IUIaHy, (PUKCHUPOBATh PE3yJbTaThl MOJTYYEHHOW 3aBHCUMOCTH B BHUJE
TaOJMI U TPaQUKOB, AETIaTh BEIBOABI 110 PE3yJIbTaTaM UCCIIEI0BaHMS;

IPOBOJIUTh KOCBEHHBIE H3MEpPEHHS (PHU3MUECKUX BENUYMH (yIENbHAs TEIIOEMKOCTb
BEILIECTBA, CONPOTHBIICHUE MPOBOJHMKA, padOTa M MOILIHOCTh AJIEKTPUUYECKOI'O TOKA):
IUIAHUPOBATh  HM3MEpPEHHs, CcOoOMpaTh OSKCIEPUMEHTAJIbHYIO YCTAaHOBKY, CIEIys
IIPEI0KECHHON HHCTPYKIUH, ¥ BBIYUCIIATh 3HAYCHUE BEJIUYHHBI;

coOyoaTh TMpaBWiIa TEXHUKA O€30MacHOCTH Tpu  pabore ¢ J1abopaTOpHBIM
o0opyioBaHUEM;

XapaKTepu30BaTh MPUHLIHUIIBI JEHCTBUS N3YUYEHHBIX MPUOOPOB M TEXHUUYECKHX YCTPOHCTB
C OIOPOM Ha UX OMMCaHUs (B TOM YHCIE: CUCTEMA OTOIUIEHUS TOMOB, TUTPOMETP, TapoBast
TypOuHa, aMIepMerp, BOJIBTMETD, CUETUHNK IIEKTPUYECKON SHEPIuy,
3JICKTPOOCBETUTENIbHBIC TPUOOPHI, HAarpeBaTeIbHBIC dSJIECKTPONPHOOPHl  (TIPUMEPHI),
IEKTPUYECKUE TPEJOXPAHUTEIH, DJIEKTPOMArHUT, JJIEKTPOABUIaTENb I1OCTOSHHOIO
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TOKa), UCTIOJIb3Ys 3HAHUS O CBOMCTBaX (PM3MUECKUX SBJICHUN H HEOOXOIMMbIE (PU3NUECKIE
3aKOHOMEPHOCTH;

e pacro3HaBaTh MPOCTbIE TEXHUUECKUE YCTPONUCTBA U U3MEPUTEIbHBIE TPHOOPHI IO CXEMaM
U CXEMaTHYHBIM PUCYHKaM (3KUJKOCTHBIH TEPMOMETp, TEPMOC, ICUXPOMETP, TUTPOMETP,
JIBUTATENIb BHYTPEHHETO CrOpaHusi, 3JIEKTPOCKOIN, PEOCTaT), COCTABIATh CXEMBbI
AIIEKTPUUYECKUX LEMNel ¢ MOCIEe0BATENbHBIM U MapaICIbHBIM COCTUHEHUEM 3JIEMEHTOB,
pa3nuuasi yCIIOBHbIE 0003HAYEHUs JIEMEHTOB JIEKTPUYECKUX LI,

e IPUBOAMUTH MpUMEPHl (HAXOAWTH HHGOPMAIMIO O TMpPHUMEpax) MPAKTUIECKOTO
UCMOJb30BaHUsl (U3NYECKUX 3HAHUW B IIOBCEJHEBHOM JKM3HM U1 OOECIeUeHUs
0€30MacCHOCTH Tpu OOpalieHuH ¢ MnpudopaMH U TEXHUYECKHMMHU YCTpPOWCTBaMH,
COXPAHEHHMs 310pPOBbS U COOJIIOJICHUS HOPM SKOJIOTHYECKOr0 MOBEAECHUS B OKPY KAIOLIEH
cpene;

e  OCYILECTBJIATh MOUCK MH(popManuu (Guznyeckoro copepxkanus B VIHTepHeTe, Ha OCHOBE
UMEIOIUXCA 3HAaHUH M MyTEM CpaBHEHHS JOMOJHUTEIBHBIX HCTOYHHKOB BBIACTATH
MH(POPMaLINIO, KOTOPasi SBJIAETCS IPOTUBOPEUNBOI UM MOKET OBITh HEIOCTOBEPHOM;

e HCHOJB30BATH NPH BBHINOJHEHUH YYEOHBIX 33aJaHUN HAyYHO-TIONMYJISIPHYIO JHUTEpaTypy
(GU3M4ecKoro coaepkaHus, CIpaBOYHbIe MaTepHalbl, pecypchl cetu MHTepHer, Bianers
npuéMaMH KOHCIIEKTUPOBAHUS TEKCTA, MpeoOpazoBaHust HH()OPMAIUH U3 OJHON 3HAKOBOM
CHCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHBbIC NHCbMEHHBIE M KpaTKUE YCTHBIE COOOIIEHUs, 0000mas
MHPOPMALIMIO U3 HECKOJIBKMX HCTOYHUKOB (DU3MYECKOTO COAEP)KAaHUSA, B TOM 4YHCIE
nyOJIMYHO MPEICTABIISAT PE3yIbTaThl IPOSKTHOMN WM UCCIIEI0BATEIbCKON IeTEbHOCTH,
IPU 3TOM I'PaMOTHO MCIOJb30BaTh M3Y4YEHHBIH MOHATUHHBINA anmapar Kypca (pU3MKH,
COIIPOBOKJATh BBICTYIUICHHE MTPE3CHTAIHCH;

e IIPU BBIIOJIHEHUU YYEOHBIX IPOEKTOB U HCCIEIOBAaHUNH (PU3MUECKHX MPOLECCOB
pacripeneniaTtb 00sS3aHHOCTH B TPYMIE B COOTBETCTBUHM C IOCTaBJICHHBIMHU 3a/1a4aMH,
CJIEZIUTH 32 BBIIIOJHEHHUEM IJIaHa JEHCTBUI U KOPPEKTUPOBATH €T0, a/IeKBATHO OLICHUBATh
COOCTBEHHBIM BKJIAJ B JCATENbHOCTb TPYMIbI, BBICTPAUBAaTh KOMMYHHMKATHBHOE
B3aUMO/IEIICTBHE, IPOSBIIASA TOTOBHOCTh pa3peliaTb KOHQIUKTHI.

K xonmy oOydeHus B 9 kJiacce IpeIMeETHBIE Pe3yslbTaTbl Ha 0A30BOM YPOBHE JIOJDKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOLINXCS YMEHHIA:

e HCNONB30BAaTh IMOHATHS: CHUCTEMa OTCuéra, MaTepHalibHas TOYKa, TPACKTOPUs,
OTHOCHUTEJIBHOCTh MEXaHHUYECKOTO ABIDKEHUs, Aedopmarus (ympyras, IIacTHUEcKas),
TpEeHHE, LIEHTPOCTPEMUTEIHHOE YCKOPEHUE, HEBECOMOCTh U MEPETPY3KH, LICHTP TAKECTH,
abCoIOTHO TBEPAOE TENIO, LEHTP TSHKECTH TBEPAOrO Tela, paBHOBECHE, MEXaHUYECKHE
Kosie0aHus U BOJIHBI, 3BYK, HH(PaA3BYK U YIbTPa3BYK, 3JIEKTPOMAarHUTHBIE BOJIHBI, IIKaJIa
3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M IaTbHO30PKOCTb, CIIEKTPhI HCITYCKaHHS
U TIOTJIONICHHUS, anb(a, 6eTa- 1 raMMa-u3Iy4eHHs], U30TOMbI, siAepHas DHEPTreTHKa;

e pasnuyarh SBJIECHUA (PaBHOMEPHOE M HEPABHOMEPHOE NPSIMOJIMHEMHOE JBUKEHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBU)KEHUE, CBOOOJHOE MaJCHHE Tel, paBHOMEPHOE
JIBIDKEHHUE IO OKPY>KHOCTH, B3aUMOJICHCTBHE TEJ, pEaKTUBHOE JIBMKEHHUE, KOJIeOaTenbHOe
JBUKEHHE (3aTyXalollue U BhIHYKJICHHbIE KOJIeOaHus), pE30HAHC, BOJIHOBOE JABUKECHHUE,
OTpaXEHUE 3BYKa, IPSAMOJIMHENHOE PacCpOCTPAHEHUE, OTPAKEHHUE U MPEIIOMIIEHHUE CBETA,
MOJIHOE BHYTPEHHEE OTPaKEHHE CBETA, Pa3JIoKEHHE OEJIOro CBETa B CHEKTP U CIOKEHUE
CHEKTpPaJbHbIX  I[BETOB, JMCIEPCHSl  CBETA, €CTECTBEHHAs  PaJUOaKTHBHOCTD,
BO3HHUKHOBEHHE JIMHEMYaTOro CIEKTpa HU3Jy4YeHHUs) MO OMHCAHMIO HMX XapaKTePHBIX
CBOWCTB M Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBJICHUE;
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pacro3HaBaTh IPOSIBICHUE U3YyYEHHBIX (U3NYECKUX SBJICHUN B OKpY’KaloIleM MHUpe (B
TOM yHclie (U3NYECKUE SBJICHUSA B NMPHUPOJE: MPUIMBBI U OTJIMBBI, JABWKCHHE IUIAHET
CosiHe4HOM cHCTeMBbl, PEaKTUBHOE JIBUKEHHE JKHBBIX OPraHU3MOB, BOCHPUSATHE 3BYKOB
KUBOTHBIMH, 3eMIICTPsICEHHIE, CEICMUYECKHE BOJIHBI, IIyHAMHU, 9X0, IIBETA TeJl, ONTHYECKUE
ABJICHUS B IpHUpOJE, OHOJIOrMyYecKoe MAEHCTBHE BHJIUMOIO, YJIbTPa(pHOIETOBOIO M
PEHTTEHOBCKOTO W3JyYeHUH, €CTECTBEHHBIH paJMOaKTHBHBIN (DOH, KOCMUYECKHE JIyuH,
paZiMOAKTUBHOE W3Iy4YEHHE MPHUPOJHBIX MUHEpANOB, JEHCTBUE pPaJMOAKTHBHBIX
U3JIY4YCHUH Ha OpraHM3M 4eJOBEKa), IPU 3TOM IEepPEeBOJIUTH MPAKTUYECKYIO 3a/ady B
y4eOHY0, BBIJIEISITH CYIIIECTBEHHBIC CBOMCTBA (TPU3HAKH ) (U3HUECKUX SBICHHIA;
OTKCHIBATh M3YYCHHbIC CBOWCTBA TeJN M (PU3MUECKUE SBICHMS, MCIONB3YsS (pusnueckue
BEJIMYMHBI (CPEHSIS] U MIHOBEHHAs CKOPOCTb Tejla NMPU HEPAaBHOMEPHOM [JBH)KEHUH,
YCKOpEHHUE, epeMelIeHne, ITyTh, YTI0Basi CKOPOCTh, CUJIa TPEHUS, CHJIA YIIPYTOCTH, CHJIa
TSOKECTH, YCKOPEHUE CBOOOJHOIO NajeHHs, BEC Tela, UMIYJbC Ted, UMIYJIbC CHIIBI,
MeXaHHuecKkass paboTa M MOIIHOCTb, MOTEHIMAIbHAs PHEPrusi Teja, MOTHATOrO Haj
IIOBEPXHOCTBIO 3€MJIM, IOTEHLUAIbHAs HHEPIUs CXKATOM MNPYKUHBI, KUHETHUYECKas
SHEPTHs, MOJIHAS MEXaHWYEeCKasi SHEPTHsl, IEPUOJ M YacToTa KoJeOaHuH, [UIMHA BOJHBI,
IPOMKOCTB 3BYKa U BbICOTA TOHA, CKOPOCTh CBETA, [I0KA3aTeNIb IPEIOMIIEHUS CPEIbl), IPU
ONMCAaHUM TIPABMJIBHO TPAKTOBaTh (PU3NUYECKUNA CMBICT HCIOJIb3yEMBIX BEJIHYUH,
0003HaueHMUs] U €IUHMLBI (U3NYECKUX BEIMYUH, HaXOIUTh (DOPMYJIbI, CBSI3BIBAIOLIME
JAHHYI0 (PU3MUYECKYIO BEIMYMHY C IPYTMMHU BEITHUYMHAMH, CTPOUTH I'paUKU U3YUEHHBIX
3aBUCUMOCTEN (PU3MUECKUX BEINYMH;

XapaKTepu30BaTh CBOMCTBA Tel, (hU3MUYECKUE SIBICHHUS M MPOLECCHI, MCIONIb3Ysl 3aKOH
COXPAHEHMs DHEPIUHU, 3aKOH BCEMHUPHOTO TATOTEHMs, NMPUHLMII CYHNEpHO3ULMU CHII,
IOPUHIUI OTHOCUTENbHOCTH [ anuies, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHHs MMITyJIbCa,
3aKOHBI OTPAKEHMSI U TIPEJIOMIICHHS CBETA, 3aKOHBI COXPAaHEHHs 3apsA0BOTO U MacCOBOTO
qrces MpHU SACPHBIX PEaKIHsIX, IPU 3TOM J1aBaTh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA U
3allUCBIBAaTh €M0 MAaTEMAaTUYECKOE BBIPAXKECHUE;

O0BSICHATH (PU3NYECKHE TPOLIECCHI U CBOMCTBA TEJI, B TOM YUCIIEC U B KOHTEKCTE CUTYaIHi
IPaKTUKOOPHEHTUPOBAHHOTO XapaKTepa: BBISBIATh NPUUYUHHO-CIIEACTBEHHBIE CBSI3H,
CTPOUTH OOBACHEHHE U3 2—3 JOTMYECKUX IIArOB C OMOpPOi Ha 2—3 M3yYEHHBIX CBOMCTBA
(Gu3nUecKux ABICHUH, PU3NUYECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

pemaTh pacuéTHbIC 3a/1a4K (ONMUPAIOIIUECS HA CUCTEMY U3 2—3 ypaBHEHUIl), UCIIONb3Ys
3aKOHBI U (POPMYJIBI, CBA3bIBAIOIINE (PU3NUECKHE BEIUUMHBI: HA OCHOBE aHAIN3a YCIOBHS
3aJaud 3alHChIBaTh KPAaTKOE YCIIOBHE, BBIABIATH HEAOCTAIONINE WIM H30OBITOYHBIC
JTaHHBIE, BEIONPATh 3aKOHBI U (POPMYJIbL, HEOOXOAUMBIE IS PEILIEHUS, TPOBOAUTH PacUETh
U OLICHUBAThH PEATUCTUYHOCTD MOTYYSHHOTO 3HaYCHUs (PU3NUECKOI BETMUNHBL;
pacro3HaBaTh IPOOJIEMbI, KOTOPbIE MOXHO PEIIUTh IIPU MOMOLIN GU3NYECKUX METOJOB,
UCTONB3Yysl OIMCAaHME HCCICJOBAHUS, BBLICTATH MPOBEPIEMOE MPEINOI0KEHHUE,
OLIEHUBATh IPABWIBHOCTh MOpsAJKAa NPOBEIEHHUS HCCIENIOBaHUA, [elaTb BBIBOJBI,
UHTEPIPETHPOBATH PE3YJIbTAThl HAOIIOAEHUI U OIBITOB,;

IIPOBOJUTH ONBITHI IO HAOIIOACHUIO (PU3NYECKUX SIBICHUHN MIN QU3NYECKUX CBOICTB Tel
(u3ydyeHue BTOpOro 3akoHa HbIOTOHa, 3aKOHAa COXpaHEHHMsS HHEPIUH, 3aBHCUMOCTb
nepuojia KojaeOaHuil NPyKMHHOTO MAasATHUKA OT MAcChl Ipy3a U KECTKOCTH MPYKUHBI U
HE3aBUCHMOCTh OT aMIUIUTYJbl MaJIbIX KOJ€OaHUH, MPSIMOJIMHEHHOE pacrlpocTpaHeHHe
CBETa, pa3jloKeHue Oesoro cBera B CIEKTP, U3yUYEHHE CBOMCTB M300PAXKEHUS B IIIOCKOM
3epKajie ¥ CBOMCTB H300pakeHUs IpeaMeTa B coOuparoliei auH3e, HaOroaeHue
CIUIOIIHBIX U JMHENYATHIX CHEKTPOB U3IIyUEHHsI): CAMOCTOSITEIbHO COOUPATh YCTAHOBKY
U3 u30bITOYHOrO Habopa OOOPYIOBaHUS, ONHCHIBATH XOJ OIBITa U €ro pe3yJbTaThl,
(opMyIMpOBATH BBIBOABI;

IPOBOIUTH IpPHU HEOOXOIMMOCTH CEpPHIO MpPSMBIX H3MEPEHUH, Ompenensis cpeaHee
3HAUYCHHE HW3MEpsIieMOr BeIWYuHBI ((DOKYCHOE paccTossHue COOUparome JIMH3HI),
000CHOBBIBaTh BEIOOD crioco0a u3MepeHust (M3MEPUTEIILHOTO Tpudopa);
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IPOBOJUTH HCCIEIOBAHUE 3aBHUCUMOCTEH (DU3NYECKMX BEIMYUH C HCIOJIB30BaHUEM
IPSAMBIX U3MEPEHH (3aBUCUMOCTh IIYTH OT BPEMEHHU NPH PaBHOYCKOPEHHOM JBHKEHUH
0e3 HavanbHOH CKOpPOCTH, Iepuojia KoleOaHU MaTeMAaTUYeCKOro MasiTHUKA OT JUIMHBI
HUTH, 3aBUCUMOCTH YIJla OTPa)KEHUs CBETa OT yIJia MAJACHUs U YIJIa IPEIOMIICHUS OT yTIia
najieHus1): IUIAHUPOBaTb HCCIIEOBAaHUE, CaMOCTOATEIBHO COOMpPATh YCTAHOBKY,
(¢uKCUpOBaTh pPE3yIbTAThl TMOITYYEHHOW 3aBUCUMOCTH (DU3MUYECKUX BEIWYMH B BUJE
TaOJMI U TPaQUKOB, AETIaTh BEIBOABI 10 PE3yJIbTaTaM UCCIIEI0BaHMS;

IIPOBOJIUTH KOCBEHHBIEC U3MEPEHUS (PU3MUECKUX BETHMUUH (CPEIHSS CKOPOCTh H YCKOPEHHE
TeJla MPU PaBHOYCKOPEHHOM JIBUXKEHUHU, YCKOPEHHE CBOOOJHOTO MaJeHMs, KECTKOCTb
NpPY>XUHBL, KOA(PQUIMEHT TPEHUS CKOJNBXKEHHs, MEXaHWdyeckas paboTa U MOIIHOCTH,
4acToTa U MepuoJ] KojaeOaHuil MaTeMaTH4ecKoro 1 Npy>KUHHOTO MAasTHUKOB, ONTHYECKasI
cuiia cobuparomieil JTUH3bI, PaJuOAKTUBHBIN (DOH): IIIAHHUPOBATH M3MEpPEHHs, COOMPAThH
9KCHEPUMEHTAJIbHYI0 YCTAHOBKY W BBIIOJHATh H3MEPEHUs, Cleqys NpeAsIoKeHHON
MHCTPYKIINH, BEIYUCIISATH 3HAYCHUE BETMNUYMHBI M aHAJTM3UPOBATh MOJTYUYECHHBIC PE3yIIbTAThI
¢ y4€TOM 3aJIaHHOW MOTPEITHOCTA U3MEPEHUI;

coOyoaTh TMpaBWiIa TEXHUKA O€30MacHOCTH Tpu  pabore ¢ J1abopaTOpHBIM
o0opyioBaHUEM;

pa3iuyaTh OCHOBHBIC MPU3HAKU M3YUYCHHBIX (PU3UUECKUX MOJICNICH: MaTepraibHas TOUKa,
a0COJIIOTHO TBEPAOE TEJI0, TOYEUHBIN HCTOYHUK CBETA, JIyY, TOHKas JIMH3a, IUIaHETapHasl
MOJIeNIb aTOMa, HYKJIOHHAsl MOJIeNIb aTOMHOTO $1/1pa;

XapaKTepu30BaTh NPUHLHUIIBI 1EHCTBUS N3y4YEHHBIX IPUOOPOB M TEXHUUYECKUX YCTPOMCTB
C OIOPOH Ha UX ONMHUCaHMA (B TOM YHCIIE: CIUAOMETP, JATUYNKH ITOJIOKEHUS, PACCTOSHUS U
YCKOPEHHUs, paKkeTa, 3XOJO0T, OYKH, MEPUCKOIN, (OTOanmapar, ONTUYECKHE CBETOBOBI,
CIIEKTPOCKOII, T03UMETP, Kamepa BuibcoHa), MCOIb3yst 3HAHUS O CBOMCTBAX (PU3MUECKUX
SIBJICHHH ¥ HEOOXOIMMBbIE (PU3HUECKUE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMAaTHYHBIE PUCYHKHM M3YYEHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPUTENIBHBIX NPUOOPOB M TEXHOJOIMUYECKUX IPOLECCOB IPU PEIICHUH Yy4eOHO-
NPAaKTUYECKUX 3a]ad, ONTHYECKHE CXEMBbl JUIsl MOCTPOCHHS M300paKECHUH B IIOCKOM
3epKajie 1 coOMparoLIe JTHH3E;

NOPUBOANUTH TpPUMEpPbl (HAXOAWTh HHGPOPMAMIO O MpHUMEpax) MPAKTHIECKOTOo
UCMONIb30BaHUsl (U3NYECKUX 3HAHMW B IIOBCEJHEBHOM JKM3HHM Uil OOECIeUeHUs
0€30MacCHOCTH Tpu  OOpalieHuH ¢ MnpudopaMH U TEXHUYECKHMMHU YCTpOMCTBaMH,
COXPAHEHMs 310POBbS U COOJIIOJICHUS HOPM HKOJIOTHYECKOT0 MOBEIECHUS B OKPY KAIOLIEH
cpene;

OCYILECTBIIATh MOUCK HHpOpMauuu (GU3NYECKOro cojaepkaHus B VIHTepHere,
CaMOCTOSITENIbHO  (pOpMyNUpysT TIOMCKOBBIM 3ampoC, HAXOAWUTh IYTH ONpPEICTICHHS
JOCTOBEPHOCTH IOJYYEHHOH HHpOpMallMM Ha OCHOBE UMEKOIUXCA 3HAaHUM U
JIOTIOJTHUTEIIbHBIX UCTOYHUKOB;

UCIOJIb30BaTh MPH BBINOJHEHUH Y4EOHBIX 3aJaHUN HAyYHO-TIOMYJSIPHYIO JIUTEPATypy
($u3MUecKoro coaepkaHus, CIpaBOYHbIe MaTepHalbl, pecypchl cetu MHTepHeT, BiaaeTh
npruéMaMM KOHCIIEKTUPOBAHUS TEKCTa, TpeoOpa3oBaHys MH(GOpMaIK U3 OJHON 3HAKOBOU
CHCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOIIEHUSI HA OCHOBE MH(POPMALIUU U3
HECKOJIbKUX HMCTOYHUKOB  (DU3UYECKOTO COJACpXKaHMs, MyOJMYHO MPEICTaBIATH
pe3yJbTaThl MPOEKTHONW WIIM HCCIIENOBATENIbCKOM JESTEeIbHOCTH, NMPU 3TOM T'PAMOTHO
UCIIOJIb30BaTh HW3YYEHHBI NOHATUIHBIN ammapar wu3y4aeMoro pasziena (U3UKH H
COIIPOBOKIATh BBICTYIUICHHE Ipe3eHTaluel ¢ ydéToM OCOOEHHOCTEH ayAuTOpUH
CBEPCTHHKOB.
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6.

TemaTuveckoe MJIAHUPOBAHUE

7 KJjacce

HaumeHnoBanue pa3aesioB M TeM IPOrPaMMBbI

Pazpnen 1. ®usuka u eé posib B IO3HAHUMN
OKPYKaI0IIero Mupa

®dusuka - HayKa 0 IpUpPoJIe

DU3NYECKUE BETUYUHBI

EcTecTBeHHOHay4HBbIN METO/ MO3HAHUS

Pazpnen 2. IlepBoHayabHbIe CBeICHUSI O CTPOCHUH
BellecTBa

CrpoeHue BemiecTa

JIBr>KeHWE 1 B3aMMOJICMCTBHUE YaCTHL] BEILIECTBA
ArperaTHble COCTOSIHUSI BEILIECTBA

Pa3nen 3. J/IBH:keHMe U B3auMOAeiicTBHE TeJl
MexaHnueckoe JBUKECHUE

WNuepius, macca, IOTHOCTh

Cuna. Bunbl cun

Pa3nen 4. /laBjienue TBEPABIX TeJl, (KHAKOCTEH U
ra3os

Hasnenue. Ilepenaua naBineHus: TBEPABIMU TEIaMHU,
XKUJKOCTSIMU U ra3zamMu

JlaBneHue KuIKOCTH

ATMochepHoe 1aBiIeHHE

JlelicTBHE KUAKOCTU U Ta3a Ha NOTPYKEHHOE B HUX
TEJO

Pa3nea 5. PaGoTa 1 MOIIHOCTB. DHeprus

Pa6ota u MOIIHOCTH

[IpocTeie MexaHU3MBI

MexaHndeckasi SHeprus

PezepBHOE Bpems

OBHIEE KOJIMYECTBO YACOB 110 ITPOI'PAMME
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KoaunuecTtBo
4acoB

Bcero

21

21

12

68

JdononnureabHas
uHdopmanus



3.

8 ki1acce

HaumeHnoBanue pa3aesioB M TeM IPOrPaMMBbI

Pasznen 1. TenjioBbIe ABJICHUSA

CrtpoeHue u CBOICTBa BeLIECTBA
TenmoBbie TPOIECCHI

Pa3nen 2. JnekTpuyeckne 1 MATHUTHBIE
sIBJICHMSI.

DNEKTpUUECKUE 3apsabl.

3apsiKEHHbIE TeJla U UX B3aUMOJICHICTBHE
ITOCTOSIHHBIN 3JIEKTPUYECKUM TOK
MarauTHbIC SIBICHUS

PesepBHOE Bpems

OBHIEE KOJIMYECTBO YACOB 110 ITPOI'PAMME

6.

9 kiace

HaumeHoBaHue pa3esioB U TeM IPOrpaMMBbl

Pa3znen 1. Mexannueckne siBJeHHS
MexaHHYEeCKO€E OBKEHHE U CITIOCOOBI €r0 ONMMCAHUS
BzaumopeiicTBue Ten

3aKOHBI COXpPaHEHHUS

Paznea 2. Mexannueckye KoJ1e0aHUA U BOJTHBI
MexaHndeckue KoneOaHus

MexaHn4eckue BOJIHBI. 3BYK

Pa3nen 3. DaekTpoMarHuTHoe noJjie u
3JIEKTPOMATrHUTHbIE BOJIHbBI
DNEeKTPOMarHuTHOE I0JI€ U 3JIEKTPOMArHUTHbBIE
BOJIHBI

Paznea 4. CeeToBbI€e ABJICHUSA
3aKOHBI paCIIPOCTPAHEHHS CBETA.
JIuH3BI ¥ onTHYECKHE TPUOOPHI.
Paznoxenue 6enoro cBeTa B CIIEKTD.

Pa3znen 5. KBanToBbI€e siBJIEeHHS

Hcnyckanne v OTJIONIEHHE CBETa aTOMOM
CrtpoeHue aTOMHOTO sijipa

S nepHbie peakuuun

Pa3gen 6. [loBTOpUTEILHO-00001A0IIUI MOAYJIb

OBHIEE KOJIMYECTBO YACOB 110 ITPOI'PAMME

26

KoaunuecTtBo
4acoB

Bcero

28

37

68

KoanuecTtBO
4acoB

Bcero

40

15

15

17

102

JdononHureabHas
uHopmanus

JlonotHUTENbHAS
uHpopmanus



10.

11.

12.

13.

14.

15.

16.

17.

18.
19.

20.

IHoypouyHoe muianHupoBaHue

®duzuka 7 Kiaacc
2 Jaca B HeJielro, 68 4acoB B 1o

JdonmoHuTeabHast
Tema ypoka
uHopmanus

Hucmpykmasic no mexuuke oezonacnocmu. Pusnka —
Hayka o npupoze. SAsnenus npupoasl. Pu3ndecKue sBICHU
MexaHnueckue, TeII0BbIe, SIEKTPUUECKHE, MarHUTHEIE,
CBETOBbIE, 3BYKOBBIC SIBJICHUS

Ouznyeckue BeIMYMHBI U UX U3MEPEHHE
VYpok-uccnenosanue "M3mepeHue teMeparypsl Ipu
MTOMOIIIH KUJKOCTHOTO TEPMOMETPA U AaTUHKa
TeMIeparypbl"

Kak ¢usnka u apyrue ecTeCTBEHHbIE HAYKU U3YYalOT
npuponay. EcTecTBeHHOHAYUYHBI METO]T TO3HAHUS.
Onucanne pU3NYECKUX SBJICHUN C TIOMOIIBIO MOJIETIEH
VYpok-uccnenosanue "[IpoBepka runoressl: 1aaIbHOCTh
MoJIETA IMAPHKA, MyIIEHHOTO TOPU30HTAIBHO, TEM OOJIBIIIE,
4geM OoJIbIIe BhICOTA MMycKa'

Crpoenue BemecTBa. ONbITHI, JOKa3bIBAIOIINE JUCKPETHOE
CTpOEHHE BEIECTBA

JIBU>KeHHE YacTHUIl BEellecTBa

Ypoxk-uccnenoBanue « ONbITH 10 HAOIIOJCHUIO TETJIOBOTO
pacCUIMPEHUS Ta30B»

ArperaTHble COCTOSIHHS BEILIECTBA

B3anmocBs3b MeXAy CBOMCTBAMH BEILIECTB B PA3HBIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHOMOJIEKYJISIPHBIM
ctpoeHreM. OCOOEHHOCTH arperaTHhIX COCTOSTHUN BOJIBI
Mexannueckoe qBHKEHUE. PaBHOMEpPHOE M HEPABHOMEPHOE
JBUYKEHUE

Ckopoctb. Ennnuiel ckopoctu

Pacuer myTH u BpeMeHU IBUKEHUS

WNuepuus. 3akon nHepuu. Bzanmoaeictere Ten Kak
MPUYMHA U3MEHEHUS! CKOPOCTH JIBUKEHUS TEJ

[TnotHOCTH BemecTBa. PacueT Macchl 1 00beMa Tena Mo ero
MJIOTHOCTHU

Jlabopamopnas paboma «Onpedenenue niomuocmu
meépoozo mena Nel»

Pemrenne 3agad mo teMme "IInoTHOCTE BemecTna"

Cuna Kak XxapakTepucTHKa B3aumoaeicTus tei. Cuia
ynpyroctu. 3akoH ['yka

Jlabopamopuaa paboma Ne2 «H3yuenue 3agucumocmu
pacmadicenusn (Oepopmayuu) npyscunsl om
NPUNLOINHCEHHOTL CUTBLY
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21.
22,

23.
24,
25.
26.

217.
28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.
41.

42.
43.
44,

45.

46.
47.

SABnenue Tarorenus. Cuna TsHKECTH

CBs13p MEXly CUJION TSKECTH U Maccoi Tena. Bec Tena.
Pemenue 3amau no reme "Cuna tsoxkectu”

Cuna TsxecTd Ha Ipyrux mianetax. usznueckue
XapaKTEPUCTUKH IJIAHET

N3smepenne cun. JJluaamomerp

Bec Tena. Hesecomocth

CrnosxeHue IByX CHJI, HAIIPaBJIEHHBIX 10 OAHOM IPSAMOM.
PaBHOpelicTBYOIIAsA CHIT

Pemenue 3agau no reme "PaBHoneicTByomas cui'”
TpeHue CKoIbXKEHUS U TpeHUE MoKosl. Tpenue B mpupoae u
TEXHUKE

Jlabopamopuaa paboma Ne3 «H3yuenue 3agucumocmu
CUIbl MPEHUA CKOJIbIHCEHUS OM CUIbL OA6TIEHUA U
Xapakmepa COnPUKacaouiuxcs n0GepxXHocmeil)
Pemenue 3agau Ha onpeneneHre paBHOAEHCTBYIOIIEH CHITBI
Pemenue 3amau mo remam: «Bec Temay, «I'paduueckoe
n3o0paxkeHue cny, «Cuibh», «PaBHOIEHCTBYIONIAS CHIDY
KonTtpoabsHnas padora no remam: «MexaHnueckoe
IBHKEeHHe», «Macca, IJI0THOCTHY, «Bec Tenay,
«I'padguyeckoe nzodpaxenne cu», «CHiabm»

Jasnenue. CriocoObl yMEHbIIIEHUS U YBETUUECHUS JaBICHUS
JlaBreHue ra3a. 3aBHCUMOCTD JIaBJICHHUS Ta3a OT 00bEMa,
TEeMIIEpaTypbl

[lepenaua naBneHus TBEPABIMU TEJIAMHU, KUIKOCTIMU U
razamu. 3akoH [lackais

JlaBneHue B KUAKOCTH U ra3e, BBI3BAHHOE JACHCTBUEM CHUJIBI
TSDKECTH

Pemrenne 3amau no reme «/laBneHue B KUIKOCTH U Tase.
3akoH [lackais»

Coobmarommumecs: Cocybl

I'mppaBnuueckuit mpecce

ManomeTtpsl. [TopiiHeBOM )KUAKOCTHBIA HACOC

Atmocdepa 3emin. [IpudanHb! CyIiecTBOBaHUS BO3AYITHOMN
000109kH 3eMJIH. 3aBUCUMOCTh aTMOC(EPHOTO JaBICHUS OT
BBICOTBI HaJl YDPOBHEM MOPS

Bec Boznyxa. AtmocdepHoe gaBiieHne

N3mepenue armochepnoro nasienus. Onbit Toppudernm
3aBUCUMOCTBH aTMOC(HEPHOTO TaBJICHHS OT BBICOTHI HaJl
YPOBHEM MOps

bapomerp-anepouns. AtmocdepHoe gaBiIeHUE HA Pa3TUIHBIX
BBICOTaX

Pemenwue 3anay mo Teme " AtmochepHoe naBieHue"
JlencTBHE KUIKOCTU U T'a3a Ha MOTPYKEHHOE B HUX TEJIO.
ApxumMenoBa cuia
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48.

49.
50.
51.

52.

53.
54.
55.
56.

S57.
58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

Jlabopamopuaa paboma Ned «Onpeoenenue
bIMAIKUGAOWell CUbl, Oelicmeyrouell Ha meo,
ROCPYIHCEHHOE 8 HCUOKOCHLD)

[InaBanue Ten

[InaBanue Ten

Pemenue 3agau no remam: «IlnaBanue cyaos.
Bo3znyxomnaBanue», «JlaBneHue TBEpABIX TN, KUIKOCTEN U
ra3oB»

Pemenue 3agau no remam: «llnaBanue cynos.
BosznyxomnaBanue», «JlaBneHue TBEpABIX TEN, KUIKOCTEH 1
ra3oB»

KonTpoabHas padora nmo teme «/laBjieHue TBepabIxX TeJl,
JKHAKOCTEH U ra3oB»

Mexannueckasi pabora

MouiHoCTh. EAUHUIIEI MOIITHOCTH

VYpoxk-uccienoBanue "Pacuétr MOIIHOCTH, pa3BUBAEMOM MPHU
noabéMe 1o JectHuie"

[IpocTeie Mexanu3Mbl. Poruar. PaBHOBecHE CHIT Ha pblyare
Prruaru B TexHuke, ObITY U ipupoe. Jlabopamopnasn
paooma Ne5 «Hccnedoeanue ycnosuil pagrnogecus puluazay
Pemenue 3anad o reme «Y c10BUsL paBHOBECHUS pblUara
Koaddurment monesnoro neicTBusl MEXaHU3Ma.
Jlabopamopnasa paboma Ne6 «Hzmepenue KIT/]
HAKIOHHOU NIOCKOCH U

Pemenue 3agau mo reme "Pabota, momHocTs, KIT/1"
Mexanuyeckas sHeprusi. Kunernueckasi 1 moTeHLIUATbHAS
SHEPTUs

3aKOH COXpaHEHHSI MEXaHUYECKON SHEPrUuun
YPpok-3KCIIepUMEHT N0 TeMe " IKCIEPUMEHTATBLHOE
OnpeelIeHuEe U3MEHEHUS] KHHETUYECKOW U TOTEHIUAIbHOU
SHEPrUM NPU CKATHIBAHUU TENA 110 HAKIOHHOW IIJIOCKOCTH"
KonTtpoabsHnas pa6ora no reme «Padora 1 MOIIHOCTb.
JHeprus»

PesepBHbIil ypok. PaboTta ¢ TekcTamu o Teme
"MexaHnuyecKkoe OBHKeHue"

PesepBubIii ypok. Pabora ¢ Tekcramu o teme "JlaBienue
TBEPBIX TEJN, )KUJIKOCTEU U ra3oB"”

PezepBHblil ypok. Pabota ¢ Tekctamu o teme "Pabora.
MomnHocTts. DHeprus"
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N o O»

10.
11.

12.

13.

14.

15.

16.

17.
18.

19.
20.
21.

IHoypouyHoe muianHupoBaHue

®dusuka 8 knacc
2 Jaca B HeJielro, 68 4acoB B 1o

JdonmoHuTeabHast
Tema ypoka
uHopmanus

Hucmpykmasxic no mexuuke éezonacnocmu. OCHOBHbBIE
MOJIOKEHUS MOJICKYJISIPHO-KUHETHYECKON TEOPHH U UX
OTIBITHBIE TIOJITBEPKACHUS

Macca u pa3mep aTOMOB U MOJIEKYT

Mopenu TBEPOTO, )KUIKOTO B Ta3000pa3HOTO COCTOSTHUM
BEILIECTBA

OOBsicHEeHHE CBOMCTB TBEPIOTO, KHUJIKOTO U Ira3000pa3HOTrO
COCTOSIHM BEIIECTBa HA OCHOBE MOJIOKEHUN MOJIEKYJISIPHO-
KUHETUYECKON TEOpUU

Kpucrannuueckue u amopgHble Tena

CmaunBaHue 1 KanwUIIpHOCTh. [loBepXHOCTHOE HATSXKEHUE
TemnoBoe paciiupeHue u cxaTue

Temneparypa. CBsi3b TeMIEpaTypbl CO CKOPOCTHIO
TEIJIOBOTO ABM)KCHUS YACTHII

Baytpennss sueprusi. CiocoObl H”3MEHEHHS BHYTPEHHEH
SHEPTUU

Bunel renonepenaun

Ypok-koHpepenmus "IIpakTudeckoe UCTIOIb30BaHUE
TETUJIOBBIX CBOMCTB BEIIECTB U MAaTEPUAJIOB B LIEJSIX
sHeprocoepexeHus"

KonnuecTBo TemnoTsl. Y aenbHas TEMIOEMKOCTb
VYpaBHeHue TermoBoro 6ananca. TemiooOMeH 1 TeTIoBoOe
paBHOBecHE

Jlabopamopnas paooma Nel "Hccnedosanue asnenusn
menioo0Omena npu cMeuueaHu X0J100HOU U 20pAYell
600u1"’

Pacuer konmuecTBa TEMIOTHI, HEOOXOAMMOTO IS
HarpeBaHus TeJla U BBIIEISIEMOr0 UM IIPU OXJIaKICHUU
Jlabopamopnas paooma Ne2 "Onpedenenue yoenvHoit
mennoemkocmu eeujecmea’’

DHeprus TOIMBa. Y IeibHAas TEeIJI0Ta CTOPAHHUS
[TnaBieHre U OTBEPACBAHUE KPUCTALTUNICCKHIX TEll.

VY aenpHas TEIIOTA MJIABICHUS

Pemenue 3a1a4 Ha KOJTMYECTBO TETIJIOTHI.
[TapooGpa3oBanue u koHaeHcanus. Mcmapenue

Kunenue. Y nenpHas Temora napoodpazoBaHust U
KOHJICHCAIIMU. 3aBUCUMOCTH TEMIIePaTypPhl KUIICHUS OT
aTMOC(EepHOTO TaBICHUS
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22,

23.
24,

25.

26.

217.

28.

29.
30.

31.
32.

33.

34.

35.

36.

37.
38.

39.

40.

41.

42.

43.

44,

45.

46.

Bnaxuocts Boznyxa. Jlabopamopnas paboma Ne3
"Onpeodenenue omuocumenvHoul énaxcuocmu o3oyxa'’
Pemrenue 3a1au Ha onpeiereHUE BIaXKHOCTH BO3AyXa
[TpuHtMBl pabOTHI TETIOBBIX ABUTaTENeH. [TapoBas
TypOuHa. /[Burarens BHyTpEHHETO CrOpaHus

KIIJI renmoBoro auratesis. TenaoBble ABUTATEIN 1 3allIUTa
OKpYKarolle cpebl

3aKOH COXpaHEHUs U MPEBPAIICHUS YHEPTUHU B TEIJIOBBIX
mporueccax

[ToaroroBka Kk KOHTPOILHOM paboTe mo Teme "TemmoBbie
siBJIeHUsI. MI3MeHeHne arperaTHbIX COCTOSIHUIA BeniecTBa"
KonTpoabHast padora nmo teme "TensioBblie siBJIeHUS.
HN3meHeHMe arperaTHbIX COCTOSIHMI BemlecTBa'
Dnektpusanus Ten. [[Ba posia aMeKTpUUYECKUX 3apsioB
VYpok-uccnenoBanue "OneKTpu3anus TeJ UHAYKIHUEN U IpU
CONPUKOCHOBEHUHU"

BzaumopeiictBue 3apskeHHBIX Tell. 3akoH Kyrnona
DJiekTpuyeckoe nojie. HampspkeHHOCTh 3JIEKTPUYECKOTO
nostst. [IpuHIMI cynepno3suiuy MEKTPUYECKUX M10IEH
Hocurenu snexTpuueckux 3apsiioB. IeMEHTapHbIN 3apsi.
Crtpoenue atoma

[IpoBOaHUKY U TUATEKTPUKH. 3aKOH COXPAHECHUS
ANEKTPUYECKOTO 3apsaa

Pemenue 3aga4 Ha NpUMEHEHNE CBOMCTB AJIEKTPUUECKUX
3aps/i0B

DNEeKTPUYECKHUI TOK, YCIOBHSI €0 CYILIECTBOBAHMS.
NcTouHnKy 37€KTpUUYECKOro TOKa

JlelicTBUA AIIEKTPUYECKOTO TOKA

VYpoxk-uccienopanue "JledcTBUE AIEKTPUUECKOTO MOJIS HA
MPOBOJHUKHU U JUAJIEKTPUKU"

DNEeKTPUYECKHUM TOK B METAJIJIaX, )KUJKOCTAX U ra3ax
DnekTpruyeckas lelb U €€ COCTaBHbIC YacTH

Cuna toka. Jlabopamopuan pavoma Ned ""HUsmepenue u
pezynuposanue cuivlt moka'

DnekTpuyeckoe HanpsikeHue. Bonbt™merp. Jladopamopuasn
paooma Ne5 ""Hzmepenue u pecynuposanue nanpasycenusn'
CornpoTuBieHre NPOBOAHUKA. Y IEIBHOE COPOTHUBIICHUE
BEILIECTBA

Pemrenue 3ampau no reme «Cuna Toka. Hanpsixenue.
ConpoTuBieHUEY.

3aBUCHMOCTb CUJIBI TOKA OT HanpspKeHUs. 3akoH Oma st
y4acTKa Lenu

Jlabopamopuaa paboma Ne6(7) ""Hccnedosanue
3a6UCUMOCIU CUIbL MOKA, UOYULe20 Uepe3 Pe3ucmop, om
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47.

48.

49.

50.

51.

52.

53.

54,

55.

56.

S57.

58.

59.

60.

61.

62.

63.

64.

65.

CONpOmMuUeIeHUs PE3UCMOPA U HANPANCCHUS HA
pezucmope"”’

[TocnenoBarenbHOE U MapaIeIbHOE COSAMHEHUS
MIPOBOJHUKOB

Pemenue 3agau Ha npuMeHeHue 3akona Oma aJist
Pa3IMYHOTO COEAMHEHHSI TPOBOJHUKOB

Pemrenue 3a1au Ha mpumeHeHue 3akoHa Oma 1
Pa3IMYHOTO COEIMHEHUSI IPOBOAHUKOB

Pemrenue 3a1au Ha npumeHeHue 3akoHa Oma A
Pa3IMYHOTO COEAMHEHUSI TPOBOJHUKOB

PaboTa 1 MOIIIHOCTH AIEKTPUUECKOTo ToKa. 3akoH J[xoys-
Jlenna

Jlabopamopnas paboma Ne7(8) ""Onpedenenue pabomot u
MoOwHOCMU I1IeKmpuiecko2o moxa'"

DNEKTpUUECKUE SN U MTOTPEOUTENN EKTPUIESCKON
sHepruu B ObITY. KopoTKoe 3amMbIkaHHE.

[ToaroroBka K KOHTPOJILHOM paboTe MO TEMe
"DnexTpuueckre 3apsaabl. 3apsIKEHHBIEC TeJla U UX
B3auMoIeCTBUS. [10CTOSTHHBIN ATIEKTPUIECKUIA TOK"
KonTtpoabHas pa6ora no teme "JiekTpudecKue 3apsiabl.
3apsizkeHHbIe Tesia U UX B3auMmopaeicTBus. [locTosiHHbIIT
3JIeKTPUYeCKHii TOK"

[TocTostHHBIE MATHUTHI, UX B3aUMOJCICTBUE
VYpoxk-uccienopanue "M3ydeHune nosueil moCTOSTHHBIX
MarHuToB"

MarnuTtHoe noje. MaruutHoe mosie 3eMju U ero 3HaueHue
JUTSL S)KU3HU Ha 3eMIile

OmneIT OpcTena. MarHuTHOE NoJIe 3JIEKTPUIECKOIO TOKA
MarauTtHoe 1nose KaTylky ¢ TOKOM

[IpuMeHeHue AIeKTPOMarHuToOB B TEXHUKE.
DneKTpoABUTaTENb MIOCTOSTHHOTO TOKa. cnonp3oBanue
AJIEKTPOJIBUTATENCH B TEXHUUECKUX YCTPOMCTBAX U HA
TPaAHCIIOPTE.

Jlabopamopuaa paboma Ne8(10) "Koncmpyupoeanue u
u3zyuenue pabomol Inekmpoosuzamensn'’

OnbiTel @apazes. 3aKOH JIEKTPOMAarHUTHOM MHIYKITUH.
[TpaBuio Jlenna

Onektporereparop. CrocoObI MOTyUEHUS SIECKTPUICCKON
SHEPTUU. DIEKTPOCTAHIINN HA BO30OHOBIISIEMBIX
HMCTOYHHUKAX YHEPTUU

[ToaroTroBka K KOHTPOJILHOU paboTE MO TEMe
"DNeKTpUYEeCKNE U MarHUTHBIE SIBIICHUS "

KonTposbHast padoTa nmo teme "JjieKTprUYecKHe U
MATrHUTHBbIE IBJIEHUS"
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66.

67.

68.

PesepBHrIit ypok. Pabota ¢ Tekctamu o teme "TermnoBsie
siBJIeHUs"

PesepBHeIit ypok. Padora ¢ Tekcramu o teme "lIlocTossHHBIN
AJIEKTPUYECKUM TOK"

PeseprubIil ypok. Pabora ¢ Tekcramu o Teme "MarHuTHbIe
SIBJICHUS "
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IHoypouyHoe muianHupoBaHue

dusuka 9 xmacc
3 yaca B Henemo, 102 yaca B rox

Ne JlomoaHuTeabHas
Tema ypoka
n/n uHopmanus
1. Hucmpykmasic no mexnuke 6e3onacnocmu.
Mexanuueckoe IBUKeHUE. MarepranbHas TOUKa
2. Cucrema orcyeta. OTHOCUTEIBHOCTh MEXaHUYECKOTO
JBUKCHUSI
3. PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE
4. HepaBHoMepHOe npsiMonnHeiiHoe aBrkeHne. CpenHssa u
MTHOBEHHAsi CKOPOCTh
5. [IpsamonnHeliHOEe paBHOYCKOPEHHOE IBUKEHHE. Y CKOPEHHUE
6. CKopoCTh NPSAMOJIMHENHOTO PAaBHOYCKOPEHHOTO ABUKEHHS.
I'paduk ckopocT
7. Jladopamopnasn paooma Nel(1) "Onpedenenue yckopenusn
mena npu pagHOyCKOPEeHHOM 08U CEHUU NO HAKIOHHOU
niaockocmu'"
8. CBoOomnoe mmagenune tein. OneiTe! [ anunes
0. PaBHOMepHOE nBHXKEHUE 110 OKpY)HOCTU. [lepuoa u

yacToTa oOpamienus. JIuHeliHas 1 yrioBasi CKOPOCTH

10.  LleHTpOoCTpeMHUTEIbHOE YCKOpEHHE

11.  Tlepssiii 3akoH HproToHa. Bektop cuibl

12.  Bropoii 3akon HeroTona. PaBHoelicTByro1Iast cuiia

13.  Tperwmii 3akon HproToHa. Cyneprio3uus cu

14. Pemenue 3amau Ha mpumMeHeHne 3aKk0HOB HproToHA

15.  Cuna ynpyroctu. 3akoH ['yka

16.  Pemenue 3amau no teme «Cuiia yrnpyroctm»

17.  Pemenue 3amad o teme «Cuia yrpyrocTu

18.  Cwuna tpenus

19. Pemenue 3amau mo reme «Cuta TpeHUsD»

20.  Pemenue 3amau o teme «Cuia TpeHUs»

21. Pemenue 3amau mo teme "3akonsl Herorona. Cuita
ynpyroctu. Cuna tpeHus"

22.  Cwuna TSDKECTH U 3aKOH BCEMUPHOTO TATOTEHHUS. Y CKOpEHHe
CBOOOIHOTO ITaICHUA

23.  VYpok-xoH(pepeHuus "JIBIKeHHE TEI BOKPYT
rpaBUTalinoOHHOrO 1eHTpa (CoHeYHas cucTema).
lanmakTuku"

24.  Pemenue 3ama4 mmo TeMe "Cua TSHKECTH U 3aKOH
BCEMUPHOTO TSATOTCHUS"

25.  IlepBas kocmu4eckas CKOpocTh. HeBecoMoCTh U meperpy3ku
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26.

217.

28.

29.

30.

31.

32.
33.

34.
35.
36.

37.
38.
39.
40.
41.
42.

43.
44,

45.
46.

47.

48.

49.

50.
51.

52.

PaBHOBecue marepuanbHOI TOUkH. AGCOIIOTHO TBEPIOE
Teno. PaBHoBecue TBEPAOro Tela ¢ 3aKPEIUIEHHON OCBIO
BpauieHuss. MomeHT cuibl. LIeHTp TsxecTn

PaBHOBecue maTepranbHOW TOUKH. AOCOIOTHO TBEPIOE
Teio. PaBHOBecHe TBEPAOTO TENA C 3aKPEMIIEHHOW OChIO
BpaieHusi. MomeHt cuiibl. LleHTp TsbkecTn

Pemenue 3anay no teme "MomeHT cuibl. LleHTp TsxecT"
[ToaroToBka K KOHTPOJBHOU paboOTE MO TEME
"Mexannueckoe aBrkenne. Bzaumonelictsue ten'”
KonTposbHasi padora nmo teme ""MexaHnueckoe
aBHKeHue. Bzanmonaeiicreue tea"

Nmnynbe Tena. UMmyabe cuiibl. 3aKOH COXpaHEHUS
UMITYyJIbCa. YIPYTO€ U HEYNPYroe B3auMOACHCTBUE
Pemrenue 3agau no reme "3akoH coXpaHEHUs UMITyJIbca"
Ypok-koH(pepeHus "PeakTuBHOE ABMKEHUE B IPUPOJIC U
TexHuKe"

Mexannueckasi paboTa U MOIIHOCTb

PaGota cuibl TsKECTH, CUITBI YIPYTOCTH U CUJIBI TPEHUS
Pemenue 3aau mo teme " Mexannyeckas pabora u
MOIIHOCTE

Cas3b sHEeprun u paboTsl. [loTeHInanbpHast SHEPTUs
Kunernueckas sneprus. Teopema 0 KHHETHYECKON SHEPTUU
3aKOH COXpaHEHUs SHEPTUH B MEXAHUKE

Pemenue 3ana4 no teme "3aKoH COXpaHEHMsI SHEPruy "
KonebartenpHOE ABMKEHUE U €T0 XapaKTEPUCTUKU
3aryxatomue Konebanus. BeiHyKaeHHbIE KOJIeOaHusI.
Pe3onanc

MaremaTuyecKuii U NPy KUHHBIA MasITHUKH
Ypok-uccnenoBanne «3aBUCUMOCTD TIEPHOJ1a KOJICOaHUH OT
KECTKOCTHU MPY>KUHBI U MacChl rpy3a»

[IpeBpareHne sHePTUn IPU MEXAaHUUECKUX KOJICOaHMIX
Pemenue 3anay no teme " Maremarnyeckuil U py>KUHHBIN
MasiTHUKH "

Jlabopamopnas paooma Ne2 (3) «Ilposepka
He3agucumocmu nepuooa Konedanuii 2pysa,
Nn00GEUEHHO20 K HUMU, OM MACCHL 2PY3a)

Mexanudeckue BOaHbL. CBOMCTBA MEXaHUYECKUX BOJIH.
[IpononbHBIE U TONIEPEUHbIE BOJIHBI

Ypok-koupepeHnius "MexaHNYeCKHEe BOJTHBI B TBEPIOM
tene. CelicMUYECKHE BOJIHBI"

3ByK. PacnipocTpaneHnne u oTpakeHue 3ByKa
Ypoxk-uccnenoBanue "Habmto1eHne 3aBUCUMOCTH BBICOTHI
3BYyKa OT YacTOTHI"

I'poMKOCTb 3ByKa M BbICOTA TOHA. AKYCTHUECKHUN PE30HAHC
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53.

54.

55.

56.

S7.
58.

59.

60.

61.

62.

63.

64.

65.

66.
67.

68.
69.
70.
71.
72,
73.

74.

75.

76.

77.
78.

VYpoxk-koH(pepenuus "YnbTpa3Byk U HHPPaA3BYK B IPUPOIE U
TexHuKe"

[ToaroroBka K KOHTPOJIBHON paboTe 1Mo TeMe "3aKOHBI
coxpaHeHHUs. MexaHn4eckrue KojeOaHust U BOJHBI"
KonTposbHas padora nmo teme ""3aKoHbI COXpaHEHMSI.
MexaHnn4yeckue KoJae0aHUs M BOJIHBbI'"
DNEeKTPOMarHuTHOE MoJIe. DJIEKTPOMArHUTHBIE BOJIHbI
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJTH
Ypok-koHpepenus "Llkana 31eKTpOMarHUTHBIX BOJH.
Hcnonb30BaHne JIEKTPOMArHUTHBIX BOJIH JJIsS COTOBOM
cBsA3Hn"

Ypoxk-uccienopanue "M3ydyeHue CBOMCTB
ANEKTPOMATrHUTHBIX BOJIH C TIOMOIIBIO MOOMIIEHOTO
tenedona”

Pemrenue 3a1au Ha onpeereHUe YacTOThI U ITTUHBI
3J€KTPOMArHUTHON BOJIHBI

DJiIeKTpoMarHuTHas npupoja ceeta. CKOpoCTh CBETA.
BonHoBEIE cBOlICTBa CBETa

Hcrounuku cBeta. [IpsMonuHetHOE pacnpoCTpaHEHUE
cBera. 3armenust Connua u JIyHbl

3akoH oTpaxkeHus cBeTa. 3epkania. Pemenue 3agau Ha
MIPUMEHEHUE 3aKOHA OTPAKEHUS CBETa

[Ipenomienue cBeTa. 3aKOH MPEIOMIICHHS CBETA
[TonHoe BHyTpeHHEe oTpakeHue cBeTa. Vicnonb3oBaHue
MOJIHOTO BHYTPEHHETO OTPaXEHUS B ONTUYECKUX
CBETOBOJAX

Pemienue 3a1au Ha pesioMIIEHUE CBETA.
Ypok-koupepenius "Vcnonp3oBaHre MOJHOTO
BHYTPEHHET0 OTPAKEHUSI: CBETOBO/IbI, ONTHKOBOJIOKOHHAS
CBA3B"

JInn3bl. OnTryeckas cuiia JTMH3bI

[TocTpoenne n300paskeHuii B TMH3aX

Pemenwne 3a1a4y Ha MOCTpOCHHE U300PAKEHUH B IMH3AX.
Ypok-koupepenius "OnTuyecKue TUH30BbIC TPHOOPHI"
I'ma3 kak ontuyeckasi cucteMa. 3peHue
Ypok-koupepennus "Jlepexts 3penus. Kak coxpanuts
3penue"”

Paznoxenue 6enoro csera B criektp. OnbiTel HploToHA.
CnoxxeHue cneKTpalibHBIX I[BETOB. Jlucnepcus cBeTa
Ypoxk-npaktukym "BoiHOBBIE CBOMCTBA CBETA: AUCIIEPCHS,
uHTephepeHus u qudpaxms’"”

OmneiTel Pe3epdopna u mraneTapHast MOJIEb aTOMa
IToctynatel bopa. Moaens aroma bopa

Ucnyckanue u nornoieHue ceera atoMmoM. KBaHTEHI.
JInHenyaTele CIIEKTPBI
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79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.
90.
91.

92.

93.

94.

95.

96.

97.

98.

99.

100.

101.

102.

Jlabopamopnas paooma Ne3 (5) "Habnrwoenue cnekmpos
ucnyckanua'

PagnoakTUBHOCTE U €€ BUJIBI

Crtpoenue atomHoro siapa. HykinonHnas Mojens
PagnoaktuBHbIE TpeBpaienus. M3otormnsl

Pemenue 3anay no teme: "PagnoakTuBHbIE peBpalieHus”
[Tepuon nmonypacnana

Ypok-koHpepeHnus "PagnoakTuBHBIC U3TYUYCHUS B
NpUPOJE, MEAULIUHE, TEXHUKE"

S nepHble peakiyu. 3aKOHbI COXPaHEHUS 3apsiA0BOTO U
MacCOBOI'0 YHCET

DHeprus CBA3M aTOMHBIX siiep. CBsI3b MAacChl U YHEPTUHU
Pemenue 3anay no teme " nepusie peakuun”
Jabopamopnas paboma Ned (7) " H3zyuenue oenenusn aopa
amoma ypana no gpomozpaguu mpexos''

Peakuuu cunrtesa u nenenus saep. ICTOUHUKHA SHEPTrUn
CouHIia u 3831

Jlabopamopuas paboma Ne5 (9) "' H3zyuenue mpekos
3apPANHCEHHBIX YACMUY, NO 20MO08bIM (homozpaghusam'’
[ToaroTroBka K KOHTPOJILHOU paboTE MO TEMe
"DIeKTPOMArHUTHOE M0JIE€. DIEKTPOMAarHUTHBIE BOJIHBI.
KBanTtoBsie siBneHus"

KonTposbHas padora mo teme ""IJIeKTPOMATHUTHOE
noJie. JJeKTPOMArHUTHbIE BOJIHbI. KBaHTOBBIE
siBjieHus"

[ToBTOpenue, 0600meHue. Pemenue 3a1a4d mo Kypcy
"BzanMopaencTBue Tea"

[ToBTOpenue, 0600IeHNe. Perenne pacueTHbIX U
Ka4eCTBEHHBIX 3a7a4 no Teme "TernnoBbie mporecchl”
[ToBTOpenue, o0o0mIeHNE. Perienne pacueTHbIX U
KadecTBeHHBIX 3a7a4 no Teme "KIIJ[ TernoBsix nBurareneit”
[ToBTrOopenue, o0o0mIeHne. Pernienne pacueTHbIX U
KauecTBEHHBIX 3aaa4 1o teme "KIIJI anekrpoycTtaHOBOK"
[ToBTOpenue, o600meHne. Pemenue 3amad mo Kypey
"CBeTOBBI€ SIBJICHUS"

[ToBTOpenue, 0600meHne. Pabora ¢ TekcTamu Mo Teme
"3aKOHBI COXpAHEHUS B MEXAHUKE"

IToBTOopenue, o600menue. Pabora ¢ TekcTamMu 1o Teme
"Koneb6anus 1 BOTHBI"

[ToBTOpenue, 0600menne. Pabora ¢ TekcTamu Mo Teme
"CBeTOBBbIC SIBJICHUS"

[ToBTOpenue, o600meHne. Pabora ¢ TekcTamu Mo Teme
"KBanToBas u sinepHas ¢puzuka"

37



YYEBHO-METOJUYECKOE OBECHEYEHUE OBPA30BATEJILHOI'O
MPOLIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YYEHUKA

o. I[leppikun A.B. @usnka. 7 kinacc. Y4eOHUK A1 0011e00pa30BaTENbHBIX YUPEKICHUH .
M.:Ipoda. 2016

4. IMeppikun A.B. @usuka. 8 kitacc. YueOHUK 1 00111e00pa30BaTeNbHbIX YUPEKICHUH .
M.:Ipoda. 2017

* [Tepoikun A.B. @usuka. 9 kinacc. YueOHUK U1t 00111€00pa30BaTENbHBIX YUPEKICHHH .
M.:Ipoda. 2018

METOIUYECKHUE MATEPHUAJIBI 1JI YYUTEJIA

7 KIIACC

1.Pabouas mporpamma.

2. [Tporpammbl ocHOBHOTO 00111eT0 00pazoBanus. Pusnka. 7 — 9 Kiacchel
(aBTopsr:A.B.Ileprimkun, H.B. ®unonosuy, E.M. I'yTHHK).

4. Tlepprimkua A.B. ®usuka. 7 kinacc. Y4eOHHK A1 00111€00pa30BaTeIbHbIX YUPEKICHUH .
M.:/Ipoda. 2016

5. Jlykammk B.M. CoopHUK BomrpocoB u 3aaad 1o ¢pusuke. /-9 ki. — M.: [Ipocsemenue, 2010. —
192c.

8 KJIACC

1. PaGouast mporpamma. @uzmuka. 7 — 9kacchl: yueOHO-METOAUYECKOTO ITOCOOHS
/coct.TuxonoBaE.H. — 2-¢ uzn.,crepeorun. —M.: Jpoda,2013. — 398,(2)

2. IIporpammbl 0CHOBHOTO 00111er0 0Opa3oBanus. ®usuka. 7 — 9 Ki1acchl
(aBTopsr:A.B.Ilepeimkun, H.B. ®unonosuy, E.M. I'yTHHK).

4. IMeppikun A.B. @usuka. 8 kiacc. YueOHUK A1 00111e00pa30oBaTebHBIX YUPESKICHUI
M.:Ipoda. 2017

5. Jlykamuk B.1. COopHHK BonpocoB u 3aiau 1o gusuke. 7-9 ki. — M.: Ilpocsemenue, 2010. -
192c.

9 KJIACC

1. PaGouas mporpamma. ®uzuka. 7 — 9xnaccel: yaeOHO-METOAMIECKOTO MTOCOOMS
/coct.TuxonoBaE.H. — 2-¢ uzn.,crepeorun. —M.: Jlpoda,2013. — 398,(2)

2. [Tporpammbl ocHOBHOTO 00111eT0 00pazoBanus. Pusnka. 7 — 9 Kiacchl
(aBropsl:A.B.Ileppiukun, H.B. ®unonosuy, E.M. I'yTHUK).

4. Tleppimkun A.B. @uzuka. 9 kinacc. YueOHUK )11 00111€00pa30BaTeIbHbIX YUPEKICHHH .
M.:/[Ipoda. 2018

5. Jlykammk B.. CoopHUK BOompocoB u 3aaad 1o ¢pusuke. /-9 ki. — M.: [Ipoceemenue, 2010. —
192c.

6. KoHTposbHBIE B caMOCTOSITENIbHBIE pa0oThI IO u3uke. 9 kiacc: K yueOHuKy A.B.
[Meprimkuna, E.M. I'ytHHK «®usnka 9 xinace» / O.U. I'pomiuesa. — M.: U3narenscTBo
«DK3ameny, 2014,
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7. Tectsl mo pusuke. 9 knace: k yueonuky A.B. [leppimkuna, E.M. I'ythuk «®Puzuka

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETU UHTEPHET

7 KJIIACC
bubnmorteka — Bcé mo npeamety «Pusukan. — Pexxum gocryna: http://www.proshkolu.ru

2. BuneoonsIThl Ha ypokax. — Pexxum gocryna: http://fizika-class.narod.ru

3. Enunas kosekmus mudpoBhIx 00pa3oBaTelbHBIX pecypcoB. — Pexxum goctyna: http://school-
collection.edu.ru

4. HTepecHble MaTepHabl K ypokaM (DU3UKH IO TEMaM; TECThI 10 TeMaM; HATJISIHbIC TOCOOMS
K ypokam. — Pexxum nocryna: http://class-fizika.narod.ru

5. Iludpossie oOpa3oBarebHbIe pecypehl. — Pexum gocryma: http://www.openclass.ru

6. DyekTpoHHbIC yueOHUKH 10 pusuke. — Pexxum nocryna: http://www.fizika.ru

8 KJIIACC

1. bubnmmoreka — Bce o npenmery «Pusukay. — Pexxum gocryna: http://www.proshkolu.ru

2. BuzeoomnsIThl Ha ypokax. — Pexxum noctyna: http://fizika-class.narod.ru

3. Enunas komtekuust udpoBsix 00pa3oBaTenbHBIX pecypcoB. — Pexxum noctyna: http://school-
collection.edu.ru

4. VInTepecHbIe MaTepUaibl K ypokaM (DPU3UKH 110 TeMaM; TECThI 10 TeMaM; HaTrJISITHBIC TTOCOOUSI
K ypokam. — Peskum mocryma: http://class-fizika.narod.ru

5. lludpossie oOpazoBarenbHbIe pecypehl. — Pexxim gocryma: http://www.openclass.ru

6. DiekTpoHHBIC yueOHUKH 1Mo pusuke. — Pexxum gocryma: http://www.fizika.ru

9 KJTIACC

1. BuzmeoomnsiTel Ha ypokax. — Pexxum mocryma: http://fizika-class.narod.ru

2. Enunast koyutekims iupoBbIX 00pa3oBaTeIbHBIX pecypcoB. — Pesxxum nocryma: http://school-
collection.edu.ru

3. NHTepecHbie MaTepHaibl K ypokaMm (DU3HKH 110 TeMaM; TECThI 10 TeMaMm; HATJISITHBIC TTOCOOUSI
K ypokam. — Peskum mocryma: http://class-fizika.narod.ru

4. lludpossie oOpazoBarenbHble pecypcebl. — Pexxum goctymna: http://www.openclass.ru

5. DnekTponHble yueOHHKH 110 Gusuke. — Pexxum gocryna: http://www.fizika.ru
6.lucranumonnas mkosna Ne368 http://moodle.dist-368.ru/ OtkpsiThiii kaacc. CeTeBoe
obpasoBaresbpHOE coobmiectBo. http://www.openclass.ru/node/109715

7. Enunas xoyutekuus nu(poBeIX 00pa3oBaTeNIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

8. denepanpHblil HEHTP HHHOPMAITIOHHO-00Pa30BaTEILHBIX PECYPCOB.
http://www.fcior.edu.ru/

9. Untepuer ypok. http://interneturok.ru/ru/school/physics/

10. I'azera «1 cenTs0psi» Marepuainsl mo ¢usuke. http://archive.lseptember.ru/fiz
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