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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢Qu3uke Ha ypOBHE OCHOBHOIO 00IIero o0Opa3oBaHUS
COCTaBJICHa HAa OCHOBE IOJIOKEHUH M TpeOOBaHUU K pe3yjbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeIbHON MpOrpamMMbl, MPEICTaBICHHBIX B
OI'OC 00O, a Takxke ¢ yuétoM (penepanbHON paboueit mporpaMmbl BOCIIUTAHUS U
Konuenuuu npenonaBanust yueoHoro npeamera «Ousukay.

Copepxanue mnporpaMMmbl 1O (U3MKE HampaBiIeHO Ha (OpMUpPOBaHUE
€CTECTBEHHO-HAYYHOW TpaMOTHOCTH OOYYaIOIIMXCS W OpPraHU3alUI0 H3y4YeHUs
(¢u3MKU Ha JesATeNIbHOCTHOW OCHOBe. B mporpamme mno ¢u3MKe YYUTHIBAIOTCS
BO3MOXXHOCTH y4yeOHOro mpeamera B peanuzauuu tpedboBanuiit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM M METANlpeIMETHBIM pe3yJbTaTaM 00y4YeHUsl, a TaKXKe
MEXIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX Y4YE€OHBIX MPEJAMETOB Ha YpPOBHE
OCHOBHOTO 00111ero 00pa3oBaHMUs.

[Iporpamma no ¢usuke ycraHaBIMBAET pacnpeaeieHre yueOHoro Marepraia
1o rojaam o0y4yeHus (IO Kiaccam), MpeajiaraeT MPUMEPHYIO TOCIE0BATENbHOCTD
U3Y4YEeHHs] T€M, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHUS TMPEAMETHOTO COJACpX aHUs U
yuéTe BO3paCTHBIX OCOOCHHOCTEH 00y4arOIIUXCS.

[Iporpamma mo ¢usuke paspaboTaHa C IIEJbI0 OKa3aHHUS METOJIUYECKOMN
MOMOIIY YYUTENIO B CO3[JaHUU paboyeil MporpaMMBbl IO y4eOHOMY MPEAMETY.

®uzrka SABISETCS CUCTEMOOOPA3yIOUIUM I  €CTECTBEHHO-HAYYHBIX
y4eOHBIX MPEMETOB, MOCKOIbKY (PU3NUYECKHE 3aKOHBI JIKAT B OCHOBE MPOIIECCOB
U SBJIEHUN, HW3ydyaeMbIX XUMHUEH, Ouoyioruei, acTpoHOMHEH U (GU3HYECKOU
reorpaguei, BHOCUT BKJIAJ] B €CTECTBEHHO-HAyUYHYIO KapTHHY MHpa,
NpelocTaBiIsieT Haubojee SCHbIE O00pas3ibl MPUMEHEHHUS HAYYHOTO METoja
MO3HAHUS, TO €CTh CIIOCO0a MOJIYYeHHS JOCTOBEPHBIX 3HAHUN O MUPE.

OnHa w3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHHUS B CTPYKTYpPE OOIIEro
o0pa3oBaHus COCTOUT B (POPMUPOBAHUU ECTECTBEHHO-HAYYHOW TPaMOTHOCTU U
MHTepeca K HayKe Y 00ydJaroluxcs.

N3yuenne ¢Qusukum Ha 0a30BOM ypOBHE TIPENIONAraeT OBJAJCHUE
CIIEYIOIIMMU KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIMMH €CTECTBEHHO-HAYYHYIO
IPaMOTHOCTB:

e HAy4HO OOBSICHATH SBJICHUS,

e OLCHMBATH U NIOHMMATh OCOOCHHOCTH HAYYHOI'O UCCIIEI0BAHNS;

e HHTEPNPETHUPOBATH  JIAHHBIE U  HUCIOJb30BaTh  HAy4dHbIC
JIOKa3aTeNbCTBA JIJISl MOJTYyYEHHS BEIBOJIOB.

Henn wusydeHus QU3MKK HAa YypOBHE OCHOBHOTO 0O0IIEro o0pa3oBaHUS
onpenenensl B KoHuenmuu mnpenojaBaHus ydeOHOro mnpenmera «Puszmka» B
oOpa3zoBaTeibHbIX oOpraHuzamnusx Poccuiickoit ®Deaepaiuu, peanu3yroIInX
OCHOBHBIE 00111€00pa30BaTEIbHbIE TPOrPAMMBI, YTBEPKIAEHHON pelIeHUEM



Konnernun Munucrepcrsa npocseuienus Poccuiickoit ®denepanuu (mpoTokon ot 3
nexadbps 2019 r. Ne T1IK-48H).
Ieaun n3yyeHus pusuku:

MPUOOPETCHHE WHTEpPeca W CTPEMJICHHS OOYyYalomUXCs K HayIHOMY
U3YYCHHUIO TPUPOJIBI, PA3BUTHE WX HHTCIUICKTYAIbHBIX W TBOPYCCKUX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABICHUA O HAYYHOM METOJIE IMO3HAHUS U (OPMHUPOBAHUE
UCCIICIOBATEIHCKOTO OTHOIIECHUS K OKPY)KAIOIINM SIBICHUSIM;
dbopMHUpOBaHUE HAYYHOTO MHPOBO33PEHUS KaK pe3yjabTaTa H3yYeHUs
OCHOB CTPOCHHMS MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;
dbopMHUpOBaHUE TIPEACTABICHUA O POJU (HU3UKU IS PA3BUTHSA JIPYTHUX
€CTECTBECHHBIX HAYK, TEXHUKU U TEXHOJIOTHI;

pa3BUTHE  MPEJCTaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
npo(decCHOHATBHOM JCATCIIBHOCTH, CBA3aHHOW C (DM3UKOM, TOJATOTOBKA K
JaNbHEHIIEMY OOYYCHHIO B ’TOM HAIPaBJICHUU.

I[OCTI/I)KGHI/IG 9THUX ueﬂeﬁ MporpaMmsl 110 (1)I/ISI/IKC Ha YPOBHC OCHOBHOTO
O6IIICFO O6pa?>OBaHI/IH obecrieunBaeTcs pCIICHUEM CIICAYIOIUX 3aaaY.

NpHOOPETCHHE 3HAHMK O JUCKPETHOM CTPOCHHMHM  BEIIECTBa, O
MEXaHUYECKUX, TEIJIOBBIX, JJIEKTPUYECKUX, MAarHUTHBIX W KBAaHTOBBIX
SIBIICHUSX;

nproOpETeHNEe YMEHUN OIMUCHIBATh U OOBSICHATH (U3NUCCKUE SBICHUS C
UCTIOJIh30BAaHUEM ITOJTYICHHBIX 3HAHUI;

OCBOGHHE METOJIOB PEIICHUS TMPOCTEHIIUX pacdETHBIX 3a7Jad  C
UCTIOJIh30BaHUEM duznIecKux MOJICTICH, TBOPYCCKUX u
NPaKTUKO-OPUEHTUPOBAHHBIX 3a71a4;

pa3BUTHE YMEHUH HaOJIOAATh TIPUPOTHBIC SBICHUS U BBITIOIHITH OTBITHI,
nabopaTtopHbie pabOTBI W  AKCIECPUMEHTAJIbHBIC HCCIICIOBAHUS  C
UCTIOJIh30BaHUEM H3MEPUTEITHHBIX IPUOOPOB;

OCBOeHHE MPUEMOB pabOTHl ¢ MHpOpMaIuel (HU3NIECKOro COICpKaHuUs,
BKJIOYass UHPOPMAITUIO O COBPEMEHHBIX JOCTHKEHUSX (PU3UKHU, aHAIU3 U
KPUTHUYECKOE OIEHWBaHKUE UH(POpMAIIUK;

3HAKOMCTBO €O cepamMu mpodecCHoHaATBHON eSITSIBPHOCTH, CBI3aHHBIMHU
¢ (Gu3MKON, W COBPEMEHHBIMH TEXHOJIOTHUSIMH, OCHOBAaHHBIMH Ha
JTOCTIDKEHUSAX (PU3UIECKON HAYKH.



MECTO YYEBHOI'O IPEJIMETA «®U3UKA» B YHEBHOM IIVIAHE

Ha wusyuenue ¢u3uku (06a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOIO OOIIEro
oOpazoBanus orBoautcs 238 yacos: B 7 kiacce — 68 yacoB (2 yaca B HEJENI0), B 8
kiacce — 68 gacoB (2 gaca B Henemo), B 9 kimacce — 102 vaca (3 gyaca B Henelnmo).

[Ipennaraemslii B mporpaMMe no (u3MKe MepedyeHb JabopaTopHbIX padboT U
OTBITOB HOCUT PEKOMEHAATENIbHBIN XapaKkTep, yUuTeNlb JejlaeT BbIOOp MpOBEICHUS
7ab0paTOpHBIX PAbOT M OMBITOB C YYETOM HWHIUMBUIYAIbHBIX OCOOCHHOCTEU
oOy4aromuxcs, CucKa 3KCIEPUMEHTANTbHBIX 3aJlaHdui, TpearaéMbix B pamKax
OCHOBHOI'O F'OCY/IapCTBEHHOI'O IK3aMEHa 10 (pU3MKe.



COILEPKAHUE OBYYEHUA
7 KJIIACC

Pa3zjnen 1. ®u3uka u eé pojib B MO3HAHUMN OKPY:KAIOIIEro MUpa.

®usuka — Hayka O npupoze. SBieHus npupoibl. PuU3NYECKUE SABICHUSA:
MEXaHNYECKHUE, TEIJIOBBIE, IIEKTPUUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

O®uznyeckue BenuuuHbl. M3MmepeHue @uiznueckux BeduyuH. Duznueckue
npubopsl. [lorpemHocts u3mMepennit. MexayHapoaHasi CucTeMa €IMHHII.

Kak ¢usuka u JApyrue ecTecTBEHHble HAyKd H3Yy4dalOT MPUPONY.
EcTecTBeHHO-HAY4YHBIM METOJl TMO3HAHMS: HAONIOJAEHUE, MOCTAHOBKA HAYYHOI'O
BOMPOCA, BBIJABUKEHUE THIOTE3, SKCIIEPUMEHT MO MPOBEPKE TMIOTE3, 0ObSICHEHHE
Habo1aemMoro sBieHus. Onucanue GU3NYECKUX sIBJICHUH C MOMOIIbIO0 MOJCIIEH.

Jemoncmpayuu.

1. MexaHHuYecKue, TEIUIOBBIE, JJIEKTPUUYECKUE, MAarHUTHBIE, CBETOBBIC

SIBJICHUSL.
2. ®usnueckue NpubOPHI U Mpoleaypa NpSIMbIX U3MEPEHHU aHAJIOTOBBIM U
U(GPOBBIM TPUOOPOM.
Jlabopamopnuie padbomot u onvimot.
1. OmpeneneHue EHBI JeJIeHUS KaIbl K3MEPUTEIHHOTO MPUOopa.
2. M3MepeHue paccTosiHUM.
3. U3mepenne 06bE€Ma KUIKOCTU U TBEPIIOTO Tea.
4. OrmpeneneHue pa3MepoB MaJIbIX TEJL.
5. M3mepeHune temmeparypbsl IIpU MOMOIIM >KUAKOCTHOIO TEPMOMETpa H
JaTyrKa TEMIEPATypPhl.

6. lIpoBenenue ucciaenoBaHUs MO MPOBEPKE TMIIOTE3BI: NAJBHOCTH IOJIETA
HIapvKa, MyIEHHOTO TOPU30HTAJIBLHO, TeM OOJIble, YeM OOJIbIIe BHICOTA
IycKa.

Pa3nen 2. [lepBoHayaibHble CBeJeHUs 0 CTPOEHUH BelllecTBA.

Crpoenue BemecTa: aTOMbl W MOJEKYJIbl, HX pasMmepsl. ONbITHI,
JOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEILIECTBA.

JIBmkenue dactul BemecTtBa. CBA3b CKOPOCTH JABM)KEHHUS YAaCTHUI[ C
TeMIiepatypoil. bpoyHoBckoe nBwkenue, auddys3us. B3aummonelicTBue YacTuil
BEILIECTBA: IPUTSKEHNUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHUS BEILIECTBA: CTPOCHUE Ia30B, JKMIKOCTEN W TBEPIBIX
(kpucTaIMUecKkux) Tesl. B3anMOCBA3b MEXIy CBOMCTBAMHM BEIIECTB B Pa3HBIX
arperaTHpIX COCTOSTHUSIX M MX aTOMHO-MOJIEKYJISIPHBIM cTpoeHHeM. OCOOeHHOCTH
arperaTHbIX COCTOSTHUM BOJBI.

Jemoncmpayuu.

1. HaOnronenune OpOyHOBCKOTO IBUKEHUS.



2. Habmonenue nuddysuu.
3. HaGmonenue  sBieHUM,  OOBSACHSIOUIUXCS  TMPUTHKEHUEM  WIH
OTTAJIKUBAHUEM YACTHUII BEIIECTRA.

Jlabopamophuie padomout u onvimot.

1. OueHka jJuaMeTpa aTroMa METOAOM psAloB (C  HCIOJIb30BAHUEM

dotorpaduii).
2. OnbITHI 110 HAOJIIOAEHUIO TETJIOBOTO PACIIUPEHHUSI Ta30B.
3. OnbITHI 10 OOHAPYKEHUIO IEUCTBUS CHJI MOJIEKYJISIPHOTO MPUTSIKCHHUS.
Pa3nen 3. /IBu:keHune U B3auMo/ieiicTBHE TeJl.
MexaHnnueckoe JBIKEHUE. PaBHOMEpHOE W HEPAaBHOMEPHOE JBIKCHHE.
Cxopoctb. CpenHssi CKOPOCTh MPU HEPAaBHOMEPHOM JBMXKEHUH. Pacu€r mytu u
BPEMEHHU JIBUKCHUS.
SBnenve wHepuuu. 3aKOH HMHEpUMHU. B3aumopelcTBue Tel Kak NpUYMHA
U3MEHEHUS CKOPOCTH JIBIDKCHHUs Tell. Macca Kak Mepa HHEPTHOCTH Tea.
[TnoTHOCTE BemiecTBa. CBSI3b TUIOTHOCTU C KOJUYECTBOM MOJICKYJ B €IUHUIIC
00BéMa BelecTna.
Cwta Kak XapakTepUCTHKa B3auMojaercTBUs Tel. Cuila ynpyrocTd U 3aKOH
I'yka. M3aMepeHne cuiibl C MOMOIIBIO JTUHAMOMETpa. SIBIIGHHE TATOTEHUS U CUja
TsokecTd. Cujia TSKECTH Ha Apyrux IuiaHerax. Bec tena. HeBecomocTs. Cnoxenue
CWJI, HAPaBJIEHHBIX MO OJHOM mpsiMoil. PaBHOomelcTByromas cui. Cuia TpeHHs.
TpeHue CKONbKEHUS U TPEHHE MOKOosl. TpeHue B MpUpOIe U TEXHUKE.
Jemoncmpayuu.
1. HaGmronenne MexaHWYECKOTO ABMKCHHUS Tella.
2. M3MepeHune CKOpoCTH NMPSIMOIIMHEWHOTO JBUKCHUS.
3. HabGmronenue sBieHMs] HHEPIUU.
4. HaOnroneHre n3MeHEeHHsI CKOPOCTH TPH B3aUMOJICHCTBUU TEI.
5. CpaBHEHHE Macc 10 B3aUMOJAECHCTBUIO TEN.
6. Clio)eHHe CuJjl, HalPaBJICHHBIX IO OJHOW MPSIMOM.
Jlabopamophuie padbomot u onvimot.
1. OmpeneneHne CKOPOCTH PABHOMEPHOIO IBUKEHUS (IIapyKa B KUJIKOCTH,
MOJIEIH AJIEKTPUUECKOTO aBTOMOOWIIS U TaK J1ajee).

2. OmnpeneneHre cpeqHENd CKOPOCTH CKOJIbKEHUS OpycKa WM IIapHuKa o
HAKJIOHHOM IIJIOCKOCTH.
Ornpenenenue IIOTHOCTU TBEPOTO TeNa.

4. OnbIThl, IEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTskeHUs (nedopMarinm)
IPY>KUHBI OT MPUII0KEHHOUN CUIIBL.

5. OnbIThl, I€MOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbI TPEHUSI CKOJIBXKEHUS OT
Beca TeJla U XapakTepa CONMPHUKACAIOIIUXCS TOBEPXHOCTEH.



Paspnen 4. JlaBiienue TBEPABIX TeJI, :KUAKOCTEH U ra3os.

JHaBnenune. CriocoObl yMEHBIICHHS U YBEIUYEHUS JaBieHus. JlaBieHue rasa.
3aBUCUMOCTb JaBJi€HHUs raza oT o0béma, TemmepaTypsl. Ilepemaua naBneHus
TBEPABIMU TEJIAMH, KUAKOCTAMM M raszaMu. 3akoH [lackansa. IIneBmatmueckue
MaluHbl. 3aBUCUMOCTb JABJIEHUS JKUAKOCTH OT TIIyOMHBL. ['Mapocratmyeckuid
napanokc. Coobuiatonuecs: cocysl. ['uapapnuyeckue MeXaHU3MBbI.

AtMocdepa 3emnu u aTMocdepHoe naBieHue. [IpuymHBI CyHIeCTBOBaHUS
Bo3aymiHON oOonouku 3emun. OmnbiT Toppuuemu. M3mepenue atMmocdepHOro
naBiaeHus. 3aBUCUMOCTh aTMOC(EPHOT0 JIaBJIEHUS OT BBICOTHI HAJl YPOBHEM MODPSI.
[Tpubops! 1151 u3MepeHus aTMOc(hepHOro TaBJICHHUS.

JleficTBHE )KMIKOCTH M Ta3a Ha MOrPYKEHHOE B HUX TENO. BrITanknparomas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BozayxomnaBanue.

Jemoncmpayuu.
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3aBUCHUMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYyPBI.

Ilepenaya naBieHUst KUAKOCTBIO U Fa30M.

CooOmatoruecs cocy/bl.

I'mppasinueckuii mpecc.

[IposiBnenue nercTBusi aTMOC(HEPHOTO JIaBJICHHUS.

3aBHUCUMOCTD BBITAIKHBAIOMIEH CUJIBI OT 00bEMA MOTPYKEHHON YacTh
T€JIa U INIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAJIKMBAIOLIEN CUIIbI BECY BBITECHEHHOU KUIKOCTH.
VYcoBue I1aBaHus TeEJl: IJIABAHUE WM IOTPYKEHHUE TEl B 3aBUCUMOCTH
OT COOTHOIIIEHUS TUIOTHOCTEN TEJIa U KUIKOCTH.

Jlabopamopnuie padbomout u onvimot.

1.

HccnenoBanre 3aBUCUMOCTH Beca Tella B BOAE OT 00bEMa OTpyKEHHON B
KUJKOCTb YaCTH TeJa.

OnpeneneHue  BBITAIKUBAIONICH  CHJIBI, JECUCTBYIOIIEH Ha  Telo,
MOTPYKEHHOE B KUIAKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIEH CUIIBL, JEUCTBYIOLIEH HA TEJIO
B )KUJIKOCTH, OT MAacCChl TeJa.

OnbIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTb BBITAJIKUBAIOUIEH  CHUJIBL,
NEUCTBYIOIIEN Ha TENO B JKHUIAKOCTH, OT OO0OBEMA TOTPYKEHHOM B
YKUAJIKOCTh YaCTH TeJa U OT IIOTHOCTH KUAKOCTH.

KonctpyupoBanne apeoMeTpa WM KOHCTPYHPOBAHHUE JIOJKH U
OIpEAEIICHUE €€ TPY30MOABEMHOCTH.

Pa3nen 5. PaGora 1 MOIIHOCTH. DHEPIHs.
Mexanndeckasi pabota. MOIHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJOK, HAKJIOHHAs IIOCKOCTh. I[IpaBuio
paBHOBecus ppiuara. [IpumeHeHue npaBuia paBHOBECHUS pblyara K OJI0KYy.



«3onoroe mpaBwio» MexaHuku. KIIJI mnpocteix wmexanusmoB. IIpoctsie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass oHeprus. KuHernueckas W NOTEHUMAIbHAs OJHEPIUs.
IIpeBpaienne 0THOTO BHJIa MEXaHUYECKOW DHEPTUM B IPYTOM. 3aKOH COXPaHEHUS
DHEPIUHU B MEXAHUKE.

Jemoncmpayuu.

1. IIpuMepsl IPOCTBIX MEXAHU3MOB.

Jlabopamopnuie padomout u onvimeut.

1. Ompenenenue pabOThl CUIIbI TPEHUS MPU PABHOMEPHOM JBHXKEHUU TeJa

10 TOPU30HTAIBHOW [TOBEPXHOCTH.

2. Hccnenosanue ycioBUM paBHOBECHS pblyara.

3. M3mepenune KIIJI HaKJIOHHOM MIOCKOCTH.

4. M3ydeHune 3aKOHA COXPAaHEHUsI MEXaHUYECKOW SHEPTUMU.

8 KUIIACC

Pasjen 6. TerioBble siBJIeHUSsI.

OCHOBHBIE TIOJIO)KEHUS MOJIEKYJSPHO--KUHETUYECKOM TEOpUM CTPOCHUS
BelllecTBa. Macca W pa3Mmepbl aTOMOB UM MOJIeKyJd. OTNBIThI, MOATBEPKIAOLINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHO-KMHETUYECKOU TEOPUH.

Mogaenun TBEPAOro, JKHAKOTO W Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrannuueckue u amopdusie tena. OObICHEHHE CBOWCTB ra3oB, KUIKOCTEH U
TBEPIBIX TEJ HAa OCHOBE IMOJOXEHUU MOJEKYJIIPHO--KHHETUYECKON TEOPHH.
CmaunBaHue U KalWUIAPHBIC sIBICHUS. TemIoBOe paclIMpeHre U CokaTue.

Temnepatypa. CBsA3b TeMIlepaTypbl CO CKOPOCTBHIO TEIJIOBOIO JIBHXKEHUS
gactull. BHyTpenHsss sHeprusa. CrocoObl HW3MEHEHHS BHYTPEHHEH OJHEPTHH:
TeIIonepeaya u COBEPIIICHUE paboTHL. Buas TeTUIoNepeauH:
TEIUIONPOBOIHOCTh, KOHBEKIIHS, U3JTyUYCHHE.

KomndectBo Temiorel. YaenbpHas TEIUIOEMKOCTh BEIIECTBA. 1€IIOOOMEH U
TEIJIOBOE paBHOBECHE. YpaBHEHUE TeruioBoro OanaHca. IlmaBnenue u
OTBEpPACBAHUE KPUCTAUIMYECKUX BEUIECTB. YJEIbHAS TEIUIOTA IUIABJICHUS.
[TapoobOpazoBanne u konaencamus. Mcmapenmne. Kunenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTH TEMIIEpATypbl KWUIIEHHS OT aTMoc(epHOro
JABJICHUSL.

BnaxHocTb Bo3myxa.

DHeprus TOIUIMBA. Y IeJbHas TeIUIOTa CrOPAHMUSL.

[Tpuamuner pabotel TeroBeix apurateneit KIIJ[ TemmoBoro aurarterns.
TernoBble IBUTATENIN U 3aIATA OKPYKAIOIIENA CPEIBI.

3aKOH COXPaHEHMS U MPEBPALICHUS YJHEPTUHU B TEIIOBBIX MPOLIECCAX.

Jemoncmpayuu.

1. HaOnronenune OpOyHOBCKOTO IBUKEHUS.
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10.
11.
12.
13.

Ha6monenue nuddysun.

HaGmronenue sBiaeHu cMauMBaHus U KaWJUISIPHBIX SIBICHUM.
HaGnronenne TemioBoro paciuiupeHust Tell.

N3meneHnne naBieHus raza npu U3MEHEHUU O0BbEMa M HArpeBaHUU WU
OXJIaXKJICHHU.

[IpaBuna usmepeHus TeMnepaTypsl.

Buabr Temionepenaumn.

OxJakieHue Npu COBEPIICHUN PAaOOTHI.

HarpeBanue npu coBepiiieHun padOThl BHEIITHUMHU CUJIAMH.
CpaBHeHME TEMIOEMKOCTEN Pa3TMYHBIX BEILIECTB.
Habaronenue kureHus.

HaGmroneHne nmoctosiHCTBA TEMIIEpaTypPhl MPH TIJIaBICHUU.
Mojenu TenaoBbIX ABUTATEIICH.

Jlabopamopnuie padbomout u onvimeot.

1.
2.
3.

10.
11.
12.
13.

OMBITHI 10 OOHAPYKEHUIO ICHUCTBUS CHIJT MOJICKYJISIPHOTO MPUTSHKEHUS.
OnbITHI 110 BBIpAIIMBAHUIO KPUCTAJIJIOB TOBAPEHHOM COJIM WJIK caxapa.
OnbITEI TI0 HAOJIOJICHUIO TEIJIOBOTO PACIIUPEHUS Ta30B, XKUIKOCTSH U
TBEPABIX TEIL.

Ornpenenenue qaBieHUs Bo3ayXa B OallJIOHE IIMPHUIIA.

OnbIThI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTD JIaBJICHUS BO3JyXa OT €ro
00bEMa M HarpeBaHUS WIIH OXJIAKICHHS.

[TpoBepka runore3sl TUHEHHON 3aBUCUMOCTH JIJTMHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPUYECKON TPYyOKe OT TEMIIepaTypHhl.

HaGmronenne wu3MeHEHHS BHYTPEHHEH OSHEPruyd Tejla B pe3yJbTarte
TEIJIoTIepe1auu ¥ pabOThl BHEITHUX CHJI.

HccnenoBanue siBIEHUS TEIIOOOMEHA MPU CMEIIMBAHUU XOJIOAHON M
ropsiueii BOJIBI.

OmnpeneneHue  KOJWYECTBA  TEIUIOTHI, IOJYYEHHOTO  BOJOM  IIpHU
TEIJI000MEHE C HArPEThIM METALTHYECKUM IIHJIUHIPOM.

OrnpeneneHue yaeabHON TEINIOEMKOCTH BEIIECTBA.

HccnenoBanue mpouecca UCIapeHus.

OrnpenesneHne OTHOCUTEBHOM BIaXXKHOCTH BO3/yXa.

Onpenenenue yAaeabHON TETUIOTHI TIJIABJIICHUS JIbJA.

Pa3znen 7. DinexkTpuyeckne U MATHUTHBIE SIBJICHUS.

Onektpuzauust Tel. J[Ba poaa sneKTpUuecKuX 3apsaoB. BzaumopeiicTBue
3apspkeHHBIX  Ten. 3akoH KynoHa (3aBUCUMOCTh  CHJIBI  B3aMMOJICHCTBUS
3apsKEHHBIX TEJT OT BEJUYUHBI 3aPsAJI0B U PACCTOSIHUSI MEXKY TEJIaMH).

Onekrpuueckoe mnose. Hanpsx€HHOCTh anexkrpudeckoro motig. [IpuHiun
CYNEepHO3ULHU PIEKTPUUECKUX T0JIeH (Ha KAYECTBEHHOM YpPOBHE).



Hocutenu snekTpudeckux 3apsigoB. DIEMEHTAPHBINA 3JEKTPUUECKUN 3apsl.
Crpoenne aroma. IIpoBONHMKM W JUINEKTPUKUA. 3aKOH  COXpPAaHECHUA
AIEKTPUYECKOTO 3apsiaa.

DJIEKTPUYECKU TOK. YCIOBUS CYIIECTBOBAHUS AJIEKTPUYECKOrO TOKa.
Nctounuku mnocTtossHHOro ToKa. JIeHCTBUSI SJIEKTPUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MarHUTHOE ). DIEKTPUUECKUN TOK B )KUIKOCTSIX U ra3ax.

Onektpuueckass uenb. Cwia  Toka.  DIEKTPUYECKOE  HANPSHKCHHE.
ConpoTtuBieHre TPOBOJHUKA. Y AEIBHOE COMPOTUBIIEHUE BellecTBa. 3akoH Oma
st ydactka nenu. [locinemoBaTenbHO€ UM MapauiebHOE  COEIUHEHUE
POBOJHUKOB.

PaGora u MoOmHOCTH »dyeKTpuyeckoro Toka. 3akoH Jlxoyns—Jlenna.
DneKTpuuecKue 1enu U MOTpeOUTeNn MEKTPUIECKo sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE.

[ToctosiHHBIE ~ MarHuThl.  B3auMojeicTBHE  TMOCTOSHHBIX ~ MAarHUTOB.
MaruauTtHoe nosie. MarHuTHoe noJjie 3eMJIM U €ro 3Ha4€HUe JJIs )KU3HU Ha 3eMiie.
OnbiT  Opcrena. Mar"HutHoe TIOJ€  BJIEKTpUYECKoro Toka. IlpuMeHeHue
AJIEKTPOMArHUTOB B TEXHUKE. J[eMiCTBHE MAarHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM.
DJNIEKTPOABUTATENIb MOCTOSTHHOTO TOKa. Mcmosib30BaHUE 3JIEKTPOJBUTATENICH B
TEXHUYECKUX YCTPOICTBAX U HA TPAHCIIOPTE.

OnbiTel Papajies. SBneHue 3aeKkTpoMarnuTHOW uHAyKIuu. [IpaBumio Jlenna.
DneKTporeHepaTop. Cnioco0b1 MOJIyYEHHUS AIEKTPUUYECKOU SHEPIuu.
DNEKTPOCTaHIIMK Ha BO30OHOBIISIEMBIX HCTOUHUKAX SHEPTHH.

Jemoncmpayuu.

DJIeKTpU3alus Tel.

JIBa posia 3JIEKTpUUECKUX 3apSA0B U B3aUMOJICHCTBHUE 3aPSKEHHBIX TElL.
Y CTpONCTBO U AEUCTBUE DIEKTPOCKOIIA.

DneKTpocTaTuyecKasl HHIYKIIHS.

3aKOH COXpaHEHHUs SJIEKTPUUECKUX 3apPsI/IOB.

[IpOBOHUKH U TUDIIEKTPUKHU.

MoaenupoBaHue CUIIOBBIX TUHHUM 3JIEKTPUYECKOTO TOJIS.

HcTouHrkn NOCTOSIHHOTO TOKA.

JIelicTBUA 3JIEKTPUUYECKOTO TOKA.
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. DIIEKTPUYECKUI TOK B )KUIKOCTH.

. ['a30Bb11 pa3psn.

. I3MepeHnue Cuitbl Toka aMIIepMETPOM.

. I3MepeHune aneKTpruYeCKOro HarpsKeHUsl BOJIBTMETPOM.

. PeocTaTt 1 Mara3uH conpoTHBICHHM.

. B3aumopencTBre NOCTOSIHHBIX MATHUTOB.

. MozennpoBaHre HEBO3MOKHOCTHU Pa3/IeJI€HUS MOJKOCOB MarHuTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MopenupoBaHre MarHUTHBIX ITOJIEW OCTOSIHHBIX MAarHUTOB.

OmneiT Opcrena.

MarauTHo€e 1oJjie TOKa. DNEKTPOMATHUT.

JlercTBME MarHUTHOTO MOJISI HA TPOBOJHUK C TOKOM.

DIIEKTPOABUTATENIb TOCTOSHHOTO TOKA.

HccnenoBanue sBIEHUS 3JIEKTPOMATHUTHON MHAYKIIUU.

Omnerter @apajes.

3aBUCUMOCTh HANpPaBICHUS HWHIYKIMOHHOTO TOKa OT YCJIOBUH €ro
BO3HUKHOBCHMS.

DIIEKTPOreHEPaTOP MOCTOSHHOTO TOKA.

Jlabopamopnuie padomout u onvimut.

1.

S

10.
11.

12.

13.

14.

15.

16.

OnbITel MO HAOIIOMECHUIO DJICKTPHU3ALMM  TeJl MHAYKIMEH W TpHu
CONIPUKOCHOBEHUH.

UccnenoBanne JEUCTBUSI DJIEKTPUUECKOTO TMOJ HAa TMPOBOJHUKUA H
JADJTICKTPUKHU.

CoOopka u poBepka pabOThI IEKTPUUECKOM IIEMH MTOCTOSIHHOTO TOKA.
N3Mmepenue u perympoBaHue CUIIbI TOKA.

N3Mmepenue u peryaupoBaHue HAPSIAKEHHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO 4Y€pe3 pEe3UcTop, OT
CONPOTHUBIICHUS PE3UCTOPA U HAIPSKEHUSI HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTD ANEKTPUYECKOTO
CONPOTUBIICHUSI TMPOBOJAHUKA OT €ro [JWHBI, IUIOLIAAN MONEPEYHOro
CEYEHUs U MaTepuana.

[IpoBepka mpaBWiIa CIHOXKEHHUS HANPSXKEHUH TPU  TMOCIEI0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia [ CWIbl TOKa MNPU MNapaJyIEIbHOM COEIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI ANEKTPUUECKOTO TOKA, UIYIIETO Yepe3 PEe3UCTOp.
Onpenenenue MOIIHOCTH  DJIEKTPUYECKOTO TOKA, BBIAEIAEMON Ha
pe3ucTope.

HccrenoBanne 3aBUCUMOCTH CWJIBI TOKA, UAYILIETO YEpe3 JAaMIIOUYKY, OT
HaIpsKEHUsS Ha HE.

Onpenenenue KIIJ1 narpesarens.

HccnenoBanre MarHUTHOTO B3aMMOJIEVCTBUS MOCTOSHHBIX MAarHUTOB.
N3yyeHne MarHUTHOrO mMOJIsI IIOCTOSHHBIX ~MAarHUTOB TPH  UX
00BEIMHEHUH U Pa3/ICIICHUN.

HccnenoBanne AeUCTBUS 3JIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17. ONBITBI, JEMOHCTPUPYIOIIHE 3aBUCUMOCTb CHJBl  B3aWMOJCHUCTBUS
KaTyIIKA ¢ TOKOM M MarHura OT CHJIBI TOKAa W HaIlpaBJICHUs TOKa B
KaTyILKe.

18. MI3yueHue neicTBUSA MAarHUTHOIO T10JISI HA IIPOBOJHUK C TOKOM.

19. KoHcTpynpoBaHue u u3ydeHue padoThl AIEKTPOABUTATEIS.

20. M3mepenne KIIJI 351eKTpOABUTaTEIbHOW YCTaHOBKH.

21. OOBITBl MO HMCCIEAOBAHUIO SIBJIEHUSA DJIEKTPOMArHUTHONM WHIAYKLHWH:
VICCIIEIOBAHME H3MEHEHUN 3HAYEHHsT WU HaNpaBiICHUS HUHAYKLIMOHHOIO
TOKA.

9 KJIACC

Pa3znen 8. MexaHn4yeckue siBJICHHS.

Mexannueckoe JaBWKeHHME. MarepuanbHas Touka. (Cucrema orcuéra.
OTHOCHUTEIBLHOCTh MEXaHMYECKOrO JBWKEHHUA. PaBHOMEpHOE NPAMOJMHEHHOE
nBrkeHne. HepaBHoMepHOE NpsiMOJIMHETHOE ABMKeHUE. CpeHsisi U MTHOBEHHAs
CKOpPOCTb TeJia IIPU HEPABHOMEPHOM JIBUKEHUHU.

VYckopenune. PaBHOyckopeHHOe mpsiMosiuHelHoe nBrkeHue. (CBoOoHOE
najgenue. OnbiThl ["anumnes.

PaBHOMepHOE ABMKEHHE MO OKpYXHOCTU. [lepmon u yvactoTa oOparieHus.
JIuneliHas u yriioBast CKOpocTH. LIEeHTpOCTpEMUTEIBHOE YCKOPEHHE.

[Tepseoiii 3akoH Hetorona. Bropou 3akoH HetoroHa. Tpetuii 3akon HeroToHa.
[TpuHUIHKI CYTIEPIIO3UIINU CHUII.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuiia TpeHHUS! CKOJIbKEHHUS, Chjla
TPEHUS MOKOS, IPYTHE BUAbI TPEHHUSI.

Cuna TSXKECTH M 3aKOH BCEMHUPHOTO TATOTEHHS. YCKOpPEHHE CBOOOIHOTO
nafgeHud. JlBmxenue tuiaHeT BOkpyr ComHua. IlepBas xocMuueckasi CKOPOCTb.
HesecomMocTs 1 neperpysku.

PaBHOBecue matepuanbHOW TOUkH. AOcCoOTHO TBEpIoe Teno. PaBHOBecue
TBEPJIOTO TeJa C 3aKPEIIEHHON OChIO BpalleHusl. MOMEHT Cuiibl. LIeHTp TsKeCTH.

Nmnynec Tena. M3menenue ummynbca. UMmynbe cuibl. 3aKOH COXpaHEHUS
nMITyJibca. PeakTUBHOE NBMKEHUE.

Mexanndeckasi pabora ¥ MOIIHOCTh. PaboTa Cui TSKECTH, YIPYTOCTH,
tperusi. CBsi3b dHEpruu U pabotel. [loTeHIManbHAs SHEPTHS Teja, MOAHITOrO HaJ
MMOBEPXHOCTHIO 3eMiH. [loTeHIIManpHas sHeprus cxaTou npyxuHbl. Kunernueckas
sHeprus. Teopema O KMHETHYECKOM SHEPIHH. 3aKOH COXPAaHEHUsS MEXaHHYECKOMN
SHEPIUHU.

Jemoncmpauuu.

1. HaOmronenne MexaHMYECKOTO ABUYKEHHUS TeJla OTHOCUTEIBHO Pa3HBIX TN

OTCYETa.
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8.
9.

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

CpaBHeHME TIyTEW U TPACKTOPHI ABUXKEHUS OJHOTO W TOTO KE Teya
OTHOCHUTEJIBHO Pa3HBIX TEJ OTCUETA.

N3mepenne CKOpoCTH U YCKOPEHUS NPSAMOJIMHENHOTO IBUKEHHUS.
HccnenoBanue npru3HaKkoB paBHOYCKOPEHHOTO JIBUKECHUS.

HaGmronenue nBrxeHus Teaa Mo OKpyKHOCTH.

HaGmoneHne MexaHM4eCKUX SBJICHUHM, TPOUCXOASAIIUX B CUCTEME OTCUETA
«Tenexka» mnpu €€ PaBHOMEPHOM U  YCKOPEHHOM  JBHKECHHUH
OTHOCUTEIbHO KaOUHETa (PU3UKH.

3aBUCUMOCTh YCKOPEHHUS Tejla OT MacChl Tejaa W JACHCTBYIOUIECH HA HETO
CUJIBI.

HaGmtonenne paBeHCTBA CHII PU B3aUMOJICHCTBUU TE.

HN3meHenue Beca tena nmpyu yCKOPEHHOM JIBHXKEHUM.

[Iepenaua nmysnbca npyu B3aMMOJAEHUCTBUM TEIL.

[IpeobpazoBanus JHEPTUU MTPU B3aUMOACHCTBHUH TEIL.

CoxpaHeHue uMnyJibca IMpu HEYNPYroM B3aUMOICHCTBUM.

CoxpaHeHne UMITyJIbca MpU a0COJIFOTHO YIIPYTOM B3aUMOJICHCTBUMU.
HaGmoneHne peakTHBHOTO IBHYKCHUS.

CoxpaHeHrne MeXaHUYeCKOW SHEPTyU MPU CBOOOHOM ITa/ICHUH.
CoxpaHeHue MEXaHUYECKON SHEPTUU MPU JABUKEHUU TeJla MOl 1eUCTBUEM
MIPYKUHBI.

Jlabopamopnuvie padbomot u onvimot.

1.

KonctpynpoBanue Tpakra IJjisi pa3roHa W JaJIbHEUIIETO PaBHOMEPHOTO
JBIDKCHUS TIIAPUKA UITH TEICHKKH.

OmpeneneHue CpeaHEH CKOPOCTH CKOJIBKCHHS Opycka WX JIBUKCHUS
IIapyKa 1Mo HaKJIOHHOM TIJIOCKOCTH.

OrnpenenieHne YCKOpEHHS Tejla NMPU PaBHOYCKOPEHHOM JIBHDKCHHH 10
HAKJIOHHOM TIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IYTH OT BPEMEHU IPU PABHOYCKOPECHHOM
JBIDKCHUH 0€3 HayaJabHON CKOPOCTH.

IIpoBepka TrHUIIOTE3BI: €CIIM TPU PABHOYCKOPEHHOM JBIDKCHHH 0e€3
HAaYaJIbHOM CKOPOCTH ITYTH OTHOCSTCA KakK psAJ HEUYETHBIX YHCEIN, TO
COOTBETCTBYIOIIHE MPOMEKYTKH BPEMECHH OJIMHAKOBEI.

HccnenoBanne 3aBUCHMOCTH CHJIBI TPCHHSI CKOJIBKCHHS OT  CHUIBI
HOPMAaJIBHOTO JTaBJICHUS.

Omnpenencane Ko3QPUITMESHTAa TPEHUS CKOIBKCHUS.

Onpenenenue KECTKOCTU MPYKUHBI.

Omnpenencaue pabOTHI CUJIBI TPEHUS TPH PAaBHOMEPHOM JIBHDKCHHUHU Teia
10 TOPU30HTAJIBHON ITOBEPXHOCTH.



10. OnpesienieHne  pabOTBl  CUJIBI  YIIPYTOCTH MpU  TNOABEME TIpy3a ¢
MCITI0JIb30BAaHUEM HEMOJBHKHOIO U MOABUXKHOTO OJIOKOB.

11. I3ydeHnue 3aKOHAa COXpPAHEHUS SHEPTUH.

Pa3nen 9. Mexannveckue KoJje0aHUs U BOJHBI.

KonebarensHoe nBrxeHne. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOaHUI: TTepro,
4acToTa, aMILITyaa. MaremMaTudecKuii U IpyKUHHBIM MasTHUKU. [IpeBpaienue
SHEPrUu MpH KoJIeOATETLHOM JIBUKEHUU.

3aryxatomue — kosneOaHusa.  BwiHyxaeHHole — koneOanus.  Pe3oHaHc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHWYECKMX BOJIH. [IpojosibHbBIE W
NONEPEYHbIE BOJIHBL. JlIMHA BOJMHBI M CKOPOCTh €€ paclpOCTPaHEHUS.
MexaHn4yecKue BOIHBI B TBEPAOM TeEJI€, CEHCMUUYECKUE BOJTHBI.

3Byk. I'poMKkoCTh 3Byka M BbicoTa ToHAa. OTpaxkeHue 3Byka. MHPpa3Byk u
YIIBTPA3BYK.

Jemoncmpayuu.

1. HaGmronenue xkoneGaHuii Ten moja JEHCTBUEM CHIIBI TSDKECTU U CHJIBI
YIPYTOCTH.

HaGmronenne konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HaGmronenuie BoIHYKICHHBIX KOJIEOAHUN U pe30HaHCA.

PacripocTpaneHne mpo0JIbHBIX U ITOIIEPEYHBIX BOJIH (HA MOJEIIN).
Habmronenune 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTUYECKHI PE30HAHC.

Jlabopamopnuie padbomot u onvimot.

1. OmnpeneneHue YacTOoThl W Mepuoja KojeOaHWH MaTeMaTHUYEeCKOro
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MasiTHUKA.
2. Ormpezenenne 4acTOThI U MEPHO/Ia KOiIeOaHHi MPYKMHHOTO MasTHUKA.
3. HccnenoBanue 3aBUCHMOCTH Meproaa KojieOaHUM TOJIBEIIEHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.
4. VccnenoBaHue 3aBUCUMOCTH TEPHOJIa KOJIeOaHUM MPY>KUHHOTO MasiTHUKA
OT Macchl rpysa.
5. IIpoBepka HE3aBHCHMOCTH TIEpHOJa KOJIeOaHUN Tpy3a, MOJABEIICHHOTO K
HUTH, OT MacChl Ipy3a.
6. OmnbITBI, JAEMOHCTPHUPYIOIIME 3aBUCUMOCTh  IIepuoja  KoJieOaHui
NPY>KUHHOTO MasATHUKA OT MAcChl Ipy3a U )KECTKOCTU MPYKUHBI.
7. V3MepeHne ycKOpeHUs: CBOOOIHOTO MaeHUsI.
Pa3nen 10. DiieKTpoMarHuTHOE 10JIe M 3JIEKTPOMATHHUTHbIE BOJIHBI.
DONEeKTPOMArHUTHOE  ToJie.  DJEKTpOMarHuTHble  BoJIHBL.  (CBOWMCTBa
aneKkTpoMarHuTHeIX BOJdH. Illkana siekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3H.



DIIeKTpOMaruuTHas npuponaa ceera. CKopocTs cBeTa. BonHOBEIE CBOMCTBA
CBETa.

Jemoncmpayuu.

1. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BoJyIHOBBIE CBOKCTBA CBETA.

Jlabopamophuie padomout u onvimut.

1. M3yyeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBbI0 MOOHUIBLHOTO

TenedoHa.
Pa3gea 11. CBeToBBIE IBJICHMS.
JlyueBas MOJIC/b CBeETA. HUctounuku CBETAa. [IpssmonuHerHOE

pacnpoctpanenue ceta. 3atMeHusa Connua u Jlynsl. Otpaxenue cera. [Imockoe
3epKajio. 3aKOH OTPaKEHHUsI CBETA.

[Ipenomnenune cBeta. 3akoH TmpejaomieHHs cBeta. [losiHOe BHyTpeHHeEe
OTpakeHue cBera. Vcnonap30BaHWE TOJHOTO BHYTPEHHETO OTPaXXECHUS B
ONTUYECKUX CBETOBOJAX.

Jluaza. Xona osyueir B JuH3e. OnrTuueckas cucrema ¢oToanmnapara,
MUKPOCKOINAa M TeJieckoma. [7a3 kak onTtudeckass cuctema. BbiIM3opykocTh U
JaTbHO30PKOCTb.

Paznoxenue Oemoro cBera B cnekTp. OmnbiTel Hbiorona. Crnokenue
CIIEKTPaJIbHBIX I[BETOB. JlUcnepcus cBeTa.

Jemoncmpayuu.

[IpssMOIMHENHOE PacIpOCTPAHEHUE CBETA.

OtpakeHue cBeTa.

[Tony4yenue n3o0pakxeHH B IIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue cpera.

OnTuueckuii CBETOBO/I.

Xo Jiydelt B coOuparoIiei JIuH3e.

XoJ JIydeu B pacCEHBAIOIIEH JIMH3E.

[Tony4yenue n3o0pakxeHH ¢ MOMOIIBIO JIMH3.

[TpuHMn neiictBus doToamnmnapara, MUKPOCKOIIA U TEIECKOTIA.
10. Moaens ri1asa.

11. Paznoxenue 6e1oro cBeTa B CIEKTP.

12. [lomy4yenne 6enoro cBeTa Mpy CIOKEHUU CBETA Pa3HBIX I[BETOB.
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Jlabopamopnuie pabomot u onvimeot.

1. HccnenoBanue 3aBUCHMOCTH yrja OTPaKEHHS CBETOBOI'O Jyda OT yria
MaJICHUSI.

2. HM3ydeHue XapaKTepUCTHUK U300paKeHUA MPeAMETa B TNIOCKOM 3€pKalie.

3. HccnenoBanue 3aBUCUMOCTH yTJjia MPEIOMJICHHUS CBETOBOTO JIyda OT yriia
MaJICHUs Ha TPAHUIIE «BO3YX—CTEKIION.



4. llonyueHune n300pakeHU C TOMOILIBIO COOMPAIOIIEH JINH3BI.
Onpenenenue (HOKYCHOTO PacCTOSIHUSL U ONITUYECKOM CHJIbI coOMparoien
JUH3BL.

OMBITHI MO Pa3NOKEHUIO OEJIOro CBETa B CIIEKTP.

7. OnBITHl MO BOCHPUATHIO IIBETA MPEIMETOB NMPHU UX HAOIIOJCHUHM Yepe3
[[BETOBbIE (PUIIBTPHI.

Pa3znen 12. KBanToBbIE SIBJIEHUS.

Omneitel Pesepdopna u mnanerapHas moxaenb aroma. Mogenb aroma bopa.
Ucnyckanue u noryonieHue ceeta aroMoM. KBaHThl. JInHeHYaThie CIIEKTPHI.

PanunoaktuBHOCTh. Anbda-, 6eTa- U raMmma-uznydeHusi. CTpoeHre aTOMHOTO
sapa. HykionHas wMopgens artomMHoro sapa. HM3oromsl. PagunoakTuBHBIE
npeBpaiieHus. [lepuos momypacmaia aTOMHBIX sIEP.

SAnepHbie peakiuu. 3aKOHBI COXPAHEHHUsS 3apsSJ0BOTO M MAacCOBOTO YHUCEI.
DOHeprusi CBsI3M aTOMHBIX sjep. CBsA3b Macchl W dHEpPruu. Peakiuu cuHTE3a U
nenenus anep. ictounuku 3Hepruu CostHIA U 3BE3I.

Anepnass sHepreruka. JIeHCTBUS pagMOAKTHUBHBIX H3JIYyUYCHHH Ha JKUBBIC
OpraHU3MBI.

Jemoncmpayuu.

1. CHekTpbl U3Ty4EHUS U TOTJIOMICHUSI.

2. CHeKTpbl pa3auyHbIX Fa30B.

3. Cnektp Bojopoaa.

4. HaOmonenue TpekoB B kamepe Buibcona.

5. PabGota cuérunka HOHU3UPYIOIINX U3TYUECHHM.

6. Peructpanus uznydeHus: NpUPOIHBIX MUHEPATIOB U IIPOIYKTOB.

Jlabopamopnuie padbomout u onvimeot.

1. HaGnroneHue CIIOMIHBIX U TMHEHYATHIX CTIEKTPOB U3JIYYCHHUS.

2. HccrnenoBanue TpEeKOB: H3MEPEHHUE SHEPTUM YACTHULBI 10 TOPMO3ZHOMY

nyTH (1o hoTorpadusm).

3. U3mepenue paanoakTHBHOTO (OHA.

IHoBTOpHUTEIBLHO-00001IAO NI MOYJTb.

[ToBTOpUTETHEHO-0000MAIONNN MOAYTH TIPEAHA3HAYCH /I CUCTEMAaTH3aIluU
U 0000ImIeHHUs TPEAMETHOTO  COACpX)aHUS W OMNbITa  JEATEIBHOCTH,
MPUOOPETEHHOTO TPU M3YyUYCHUU BCETO Kypca (PU3HMKH, a TAKXKE I TOJATOTOBKH K
OCHOBHOMY TOCYAapCTBEHHOMY OJK3aMeHy M0 (u3uke maia 0oOydaromuxcs,
BBIOPABIIINX 3TOT YYEOHBIN TIPEIMET.

[Ipu “3ydeHHU JAHHOTO MOIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JIESITETPHOCTH, HA OCHOBE KOTOPBIX 00ECIIEUYMBACTCS TOCTIKCHHUE TPEIMETHBIX H
METaNpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  oOydeHus, (popmupyercs
€CTECTBEHHOHAYYHAasl TPaMOTHOCTh: OCBOCHUE HAYYHBIX METOJOB HCCJEIOBaHUs



SBJICHUN NPUPOJLI U TEXHUKH, OBJAJCHUE YMEHUSIMHU OOBACHITH (U3UUECKUE
SIBJICHUS, NPUMEHAS IIOJYYCHHBIC 3HAHMSA, pelarb 3adadyd, B TOM YUCIIE
Ka4ECTBECHHBIC U IKCIIEPUMEHTAJbHBIE.
[IpyHOIMNIHANBHO NEATEIBHOCTHBIM XapaKTep JaHHOI'O pasleliia peanu3yeTcs
32 Ccu€T TOro, 4YTo OOydYarolIuecs BBIMOJHSIOT 3aJaHus, B KOTOPBIX UM
[peJIaraeTcs:
HAa OCHOBE IIOJIyYEHHBIX 3HAHUWA pPACMO3HABaTh M HAYYHO OOBICHATH
dbu3nYecKue SIBICHUS B OKPY>KAIOIICH TPUPOJIE U MOBCETHEBHOM KU3HH;
UCIIOJIb30BaTh HAYYHBIE METOJIbl UCCIIe0BaHUs (DU3NYECKUX SIBICHUH, B TOM
YHUCJIE JJISl IPOBEPKU TUIIOTE3 U MTOJYYEHHUS TEOPETUUECKUX BBIBOJOB;
OOBSICHSITh HAy4HbIE OCHOBBI HaWOOJI€e BAXKHBIX JIOCTHIKEHHM COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMEDP, TPAKTUYECKOTO UCMOJIB30BAHUS PA3JIMYHBIX HICTOYHUKOB
SHEPIUM HAa OCHOBE 3aKOHA MPEBPALICHUS U COXPAHEHUS BCEX M3BECTHBIX BHUJIOB
SHEPTUM.



IINTAHUPYEMBIE PE3YJbBTATHBI OCBOEHHMA [POI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

N3yuyenue Gpu3NKM HA ypOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs HAINpPaBIEHO

Ha JIOCTHXKEHUE JIMYHOCTHBIX, METANIPEAMETHBIX U MIPEAMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

B pe3ynbraTe uydenus Gu3NKA Ha YPOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs

y oOyuatomierocss 0yayT cOpMUPOBAHbI CIEAYIONIME JIMYHOCTHBIE PE3yJabTaThl B
JacTH:

1) maTpHOTHYECKOT0 BOCITUTAHUS :

— MPOSIBJICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM
bu3nUecKol HAayKH,

— [IEHHOCTHOE OTHOIIICHHUE K JOCTHKEHUSIM POCCUNCKUX yUEHBIX--(U3UKOB;

2) rpakaaHCKOr0 ¥ TYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS

— TOTOBHOCTH K aKTHBHOMY YYacCTHIO B OOCYXKJ€HUH OOIIECTBEHHO 3HAYUMBIX
U ITHUYECKUX TNpoOJeM, CBSI3aHHBIX C TPAKTUYECKUM TPUMEHCHHEM
JTOCTH)KCHUHN (DU3UKHU;

— OCO3HAHHME BAXHOCTU MOPAIBHO--OTUYECKUX MPUHIHUIOB B JACATECIBHOCTH
YYEHOT0;

3) 3cTeTH4eCKOro BOCIIUTAHUS

— BOCIIPHUSITHE ICTETHUUYECKUX KAaueCcTB (PU3NYECKON HAyKHU: €€ TrapMOHUYHOTO
IOCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HeHHOCTH HAYYHOT0 MO3HAHMSA:

— OCO3HaHUE IEHHOCTH (PU3NYECKOW HAyKM KaK MOIIHOTO HHCTPYMEHTa
IIO3HAHUS MHUPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAXKHEUIIEH COCTaBIISIOLICH
KYJbTYpBIL;

— pa3BUTHE HAy4YHOW JIO0O3HATENIBHOCTHU, WHTEpPEca K HCCIEI0BATEIHCKON
NEATEIBbHOCTH;

S)popmupoBanus KYJbTYPbI 310POBbS U 3MOLMOHAJIBHOIO
0J1aronoJy4us:

— OCO3HaHHWE IIEHHOCTH Oe3omacHoro oOpa3a J>KM3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXHOCTH TpaBUJ OE30MaCHOrO0 IOBEACHUS Ha
TPaHCIOpPTE, HAa AOpOrax, C AJIEKTPUYECKUM M TEIUIOBBIM OOOPYTOBaHHEM B
JOMAIIIHUX yCJIIOBUSAX;

— chopmupoBaHHOCTH, HaBbIKa pediekcuu, TpU3HAHUE CBOETO TpaBa Ha
OMmMOKY M TAKOTO K€ TIPaBa y IPYyroro 4eIoBeKa;

6) TPyZ10BOr0 BOCTIMTAHMSA:

— AKTUBHOE Yy4YacTHE B PEHICHUU MPAKTHUYECKUX 3a/1ad (B paMKax CEMbH,
0o0pa3oBaTeIbHON OpraHu3aly, ropoja, Kpas) TeXHOJOTHMYECKON u



COIIMAJIbHOM HAIpPaBIICHHOCTH, TPEeOYIOMMNX B TOM 4YHCIE U (DUINYECKUX
3HAHUM,

e — MHTEPEC K MPAKTUUECKOMY U3YUYCHUIO PO eccuil, CBI3aHHBIX C PUBHKOM;

e 7)3K0JOrHYECKOT0 BOCIIUTAHMS:

e — OpHEHTalMs Ha MpUMEHEHHE (U3NUYECKUX 3HAHWU JJIA pelnieHus 3a7ad B
obslacTi OKpy’Xarolieid cpeabl, IUIAaHUPOBAaHUS TOCTYNKOB W OIICHKH UX
BO3MOXHBIX MTOCIEACTBUMI JII OKPY’KAIOIIEH Cpebl;

e — OCO3HaHHME TJIO0AJTBLHOTO XapaKTepa AKOJOTHMUECKUX MPOOJIeM U MyTeu ux
pelIeHus;

e 8) aganTanmMM K W3MEHSIIOIIHMCSI YCJOBHSIM CONMAJBHOW W NMPHPOTHOWM
cpeabl:

e — TOTPeOHOCTH BO B3aWMOJICUCTBUU MPHU BBHINIOJIHEHUU WCCICIOBAHUN U
MPOEKTOB (U3UYECKONW HAMPaABIECHHOCTH, OTKPBITOCTh ONBITY W 3HAHUAM
APYTHuX,

e — TIOBBIIIEHHE YPOBHS CBOEW KOMIETEHTHOCTH YEPe3 MPAKTUUYECKYIO
NESTEIbHOCTD;

e — noTpeOHOCTh B OPMUPOBAHUY HOBBIX 3HAHUH, B TOM YHUCie HOPMYIHPOBATH
UJIeH, TIOHSTHUS, TUIIOTE3bI O QUUICCKUX OOBEKTAX U SBICHUSX;

e — OCO3HaHHE JEPUIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 00JIacCTH
[1)76370 478

e — IUIAaHUPOBAHHE CBOEr0 pPAa3BUTHUS B MNPUOOPETEHUH HOBBIX (PUIHUECKUX
3HAHUM;

e — CTPEMJICHHE aHAJIM3UPOBATH U BBISBISATH B3AaUMOCBSI3H MPUPOJIbI, OOIIECTBA U
HSKOHOMHKH, B TOM YHCJIE C UCTIOJIBb30BaHUEM (DU3UUECKUX 3HAHUH;

e — OIEHKA CBOMX JCHUCTBUM C YYETOM BIMSIHUS Ha OKPYXKAIOIIYIO CpENy,
BO3MOYKHBIX TJI00ATBHBIX MMOCIIEICTBHIMA.

METANPEIMETHBIE PE3YJIBTATBI

B pesynapTaTe OCBOCHHS TporpaMmbl 10 (U3MKE Ha YPOBHE OCHOBHOTO
oOmrero oOpa3oBanus y o0ydaromierocs: OyayT copMupoBaHbsl MeTaNpeAMeTHbIe
pe3yJIbTaThl, BKIIFOYAIOIINE TIO3HABATEIbHBIC YHUBEPCATbHBIC YUCOHbBIC JCHCTBUS,
KOMMYHUKAaTHUBHbIE  yHUBEpPCAJbHbIE  y4eOHbIE  JEWUCTBUS, PETYJISTUBHBIC
YHUBEpCAJIbHbIE YUYEOHBIE I€MCTBUA.

ITo3HaBaTe/IbHBIE YHUBEPCAJIbHbIC Y4eOHbIE 1eCTBUSA

Ba3oBble Jornueckue JeiicTBUA:



BBISIBJISIT M XapaKTEpHU30BaTh CYUIECTBEHHbIE MPU3HAKA OOBEKTOB
(stBIIEHUI);

YCTaHABIMBATh CYLIECTBEHHbIN MPHU3HAK KJIACCU(PUKALMU, OCHOBAHUS IS
000011I€eHHs 1 CPAaBHEHUS,

BBISIBJISIT 3aKOHOMEPHOCTH M IPOTUBOPEUHS B pacCMaTpUBaeMbIX (haKkTax,
JAHHBIX U HAOTIOJEHUAX, OTHOCALIUXCS K (PU3UUECKUM SIBICHUSIM;
BBISIBJISITh ITPUYMHHO--CIIEICTBEHHBIE CBS3U NpPHU HU3YyUYEHUU (HU3UUYECKUX
SBJICHUW U MPOILECCOB, JENATh BBIBOJABI C UCIOJIb30BAHUEM JI€TyKTUBHbBIX
U UHJIYKTUBHBIX YMO3aKJIIOUEHUH, BBIBUTATh TMIOTE3bl O B3aMMOCBS3SAX
(du3HUECKUX BETUYMH;

CaMOCTOSATEIIbHO BBIOMpATh CHOCOO pelIeHus Y4eOHOU (U3MUecKOit
3alayu (CpaBHEHUE HECKOJIbKMX BapHMaHTOB pEIlICHMs, BbIOOp Hauboliee
MNOJIXOJISAIIET0 ¢ YUETOM CaMOCTOSATEIBHO BBIJIETIEHHBIX KPUTEPHUEB).

ba3oBble uccieaoBaTeIbCKHe JeHCTBUS.

UCIIOJIb30BaTh BOMPOCHI KAK UCCIIEI0BATEIBCKUNA HHCTPYMEHT MMO3HAHUS;
IPOBOAUTH MO CAMOCTOSTENBHO COCTAaBICHHOMY IUIAHY OMBIT, HECIOKHBIN
bu3nUecKuii HKCIEPUMEHT, HEOOJbIIOe HucciaeoBaHue (HU3UUYECKOTO
SBJICHUS,

OLICHMBATh HAa TPUMEHUMOCTh M  JOCTOBEPHOCTh HH(POPMAIIUIO,
MOJIYYEHHYIO B XOJI€ UCCIEAOBAHMS I SKCIIEPUMEHTA;

CaMOCTOATENIHHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJIBI 10 pe3yJbTaTaM
IPOBEIEHHOTO HAOJIIOIEHHUS], OTIbITA, UCCIIEIOBAHUS;

NPOrHO3UPOBATh  BO3MOXKHOE  JalibHEWIee pa3BUTHE  (HU3HMUECKUX
IIPOIIECCOB, a TAKXKE BBIABUTATH MPEIONIOKEHUS 00 UX PA3BUTHH B HOBBIX
YCIIOBUAX U KOHTEKCTaX.

Pa6ora ¢ undopmanueii:

NPUMEHSTh Pa3IMYHbIE METOJIbI, HHCTPYMEHTBI U 3aIpOCHl TIPH MTOMCKE U
orbope MHpOpMAIIMK WM JAaHHBIX C Y4ETOM MPEIOKCHHOW ydeOHOMU
bu3ndecKon 3a1a4n;

aHAIM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAIUIO
Pa3TUYHBIX BUIOB U (JOPM IIPEICTABIICHNUS,

CaMOCTOATENTFHO BBIOMpaTh ONTUMANBHYIO (OpMy MpeACTaBICHHS
uHbOpMAIIMM W WJUTFOCTPUPOBATH pelIaeMble 3a/ladyd  HECIOKHBIMU
CXeMaMH, ThuarpaMmMaMu, WHOU rpaduKoi U UX KOMOWHAIIASMH.

KoMMyHHKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eHCTBUSA:

B XoJe oOCyxJeHusi y4eOHOro Marepualia, pe3yiabTaToOB JIabOpPaTOPHBIX
paboT U MPOEKTOB 3a7aBATh BOMPOCHI IO CYIIECTBY 00CYKIAEMOU TEMBI U
BBICKA3bIBaTh HJCHU, HAIICJICHHbIC HA PEIICHHE 3a/laud U TMOJJIepHKaHue
0J1aroKeaaTeIbHOCTH OOIICHHS,



COMOCTAaBJSATh CBOU CYXKICHUS C CYXICHUSAMU JPYIUX YYaCTHUKOB
auanora, OOHapyKUBaTh pa3jiuiKe U CXOJICTBO MO3ULUH;

BBIPA)KaTh CBOIO TOUKY 3pEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
MyOJUYHO MPEJICTABIATh PE3YybTaThl BBIOJHEHHOTO (PU3UYECKOIO OIbITa
(9KCHIEpUMEHTA, UCCIEOBaHUs, IPOEKTA);

NOHMMAaTh M HUCIOJB30BaTh  NPEUMYIECTBA  KOMAaHIHOM u
UHAUBUAYATbHON paboOThl MpU PEUICHUHM KOHKPETHOW (U3UUECKOM
npo0IeMBbl;

OPUHUMATh LIETM COBMECTHOM AESTENbHOCTH, OPraHU30BBIBATH JEUCTBUS
no e€ JOCTIXKEHHIO: paclpeleNsiTh poju, OOCYXIaTh MPOLECCHl U
pe3yabTaThl COBMECTHOU paboThl, 000011aTh MHEHHSI HECKOJIBKUX JIFO/ICH;
BBITMOJHATH CBOIO YacTh pabOThI, IOCTUTasi KAUECTBEHHOTO pe3yibTaTa Mo
CBOEMY HAIPaBICHUI0 M KOOPJIAMHUPYS CBOU JACHCTBUS C JAPYTUMH
YJIeHaMH KOMAaH/Ibl;

OLICHMBATh KauyeCTBO CBOETO BKJIa/Ja B OOMMIMIA MPOAYKT MO KPUTEPHSM,
CaMOCTOSATEIBHO C(POPMYIUPOBAHHBIM YUYaCTHUKAMHU B3aUMOICHCTBHUS.

PeryiasiTuBHbIC YHUBepPCaJIbHbIe YUeOHbIE 1eiiCTBUA

Camoopranusanus:

BBISBJISITH MPOOJIEMBbI B KU3HEHHBIX U YYEOHBIX CUTYyaIUsX, TPEOYIOIUX
TSt perieHust GU3NUecKuX 3HaAHUM;

OpUEHTUPOBATHCS B  PA3IMYHBIX  MOAXOAAX TMPHUHATUS  PEIICHUM
(MHIUBHUyaIbHOE, TPUHSATHE PEIICHHS B TPYIIE, MPUHATHE PEIICHUN
TPYION);

CaMOCTOSATEILHO COCTABIIATH AITOPUTM PEIICHUs (HU3UUECKON 3a1auu UITU
IUTAaHA WCCJIEAOBAHMS C YYETOM HMMEIOUIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOXKHOCTEMH, apryMEHTHUPOBATh Mpe/jiaraeMble BApUAHThI PEIICHU;
JIeaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTpO.HI), AMOIMOHAJIbHBIN NHTEJIJIEKT:

J1aBaTh aJICKBATHYIO OLICHKY CUTYAIIMU U MPEJIaraTh IjlaH €€ U3MEHEHUS;
OOBSCHATh TPUYMUHBI  JOCTIDKCHHUS  (HEAOCTHIKEHUS) PEe3yJbTaTOB
JeSITEIHbHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTHb KOPPEKTHUBBI B JIESITEIHHOCTh (B TOM YHUCJE B XOJ BBIIOJHEHUS
¢u3MUeCcKOro  WCCIENOBAaHWS WJIM MPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENNBCTB, W3MEHHUBIIMXCS CHUTYyaIllMii, YCTAHOBJICHHBIX OIINOOK,
BO3HUKIIUX TPYIHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YyJIbTATA LEJIN U YCIOBUSIM,;

CTaBUTh Ce0s1 HA MECTO JPYroro 4eJoBeKa B XOJE CIOpa WIH JTUCKYCCUU
Ha HAyYHYIO TEMY, IOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY JPYTOro;



MPU3HABATH CBOE MPABO Ha OMIMOKY MpPU PEIIEHUU (PUINYECKUX 3a/1a4 WU
B YTBEPKIECHUAX Ha HAYYHBIE TEMBI U TAKOE KE MPABO IPYroroO.

NPEAMETHBIE PE3YJIbTATBI

K xoniy o0yuenus B 7 kjacce npeaMETHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCA YMEHUM:

UCIIOJIB30BaTh  TMOHATHA: (U3UYECKHUE M  XUMHYECKHE  SIBJICHUS,
HAOII0JIeHUEe, SKCIEPUMEHT, MOJeb, THUIOTE3a, €IUHUIIBI (HUINUECKUX
BEJIMYUH, aTOM, MOJIEKyJia, arperaTHble COCTOSIHUSI BellecTBa (TBEpIOE,
KHUJKOe, Ta3000pa3HOE), MEXaHUYECKoe JIBI)KEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, TMPSIMOJIMHEHMHOE), TPACKTOPHs, PaBHOJCUCTBYIOIIAS
cua, nedopmanus (ympyras, MJIacTUYECKast), HEBECOMOCTb,
COOOIIAOIIHNECS COCY/IbL;

paznmuuath siBiaeHus (auddysus, TEmIoBoe ABMIKEHHUE YaCTHIl BEIIECTBA,
PaBHOMEPHOE  JBHKECHHE, HEPABHOMEPHOE  JBWXKCHHE, HWHEPIM,
B3aMMOJICVICTBUE TEJ, PABHOBECUE TBEPABIX TEJN C 3aKPEIUIEHHOW OCBHIO
BpallleHUs, Tepelada JAaBJICHUS TBEPJABIMU TElaMU, >KUAKOCTAMU U
razam, arMocepHOe JaBlieHHe, I[UJJaBaHWE TeJl, MpeBpalieHuUs
MEXaHUYECKOW HHEPTHH) IO OINUCAHMI0 MX XapaKTEPHBIX CBOWMCTB M Ha
OCHOBE OIMBITOB, JEMOHCTPUPYIOIIMNX JaHHOE (PU3NYECKOE SBJICHUE;
pacno3HaBaTh MPOSBICHHE W3YYCHHBIX (U3UYECKUX  SBICHUUA B
OKpYXalollleM MHpe, B TOM uHcie (U3MYeCKue SBICHUS B MPHUPOJE:
IIPUMEPBI JBUKEHUSI C PA3JIMYHBIMU CKOPOCTSIMH B KMBOW M HEXKHUBOU
IIPUPOJAE, NEUCTBUE CWJIbl TPEHHUS B MPUPOJAEC U TEXHUKE, BIMUSHHE
aTMOC(EPHOTO N1aBIICHUS Ha KMBOW OpPraHU3M, IJIaBaHUE pPbIO, phIuaru B
TEJIe YeJIOBeKa, MPU 3TOM TEPEBOIUTH MPAKTHUECKYIO 3a7a4y B y4eOHYIO,
BBIJIEIISATH CYIIECTBEHHBIE CBOMCTBA (IPU3HAKK) (PU3UUECKUX SIBICHHUI;
OMKCHIBATh MU3yUYCHHBIE CBOMCTBA Tel M (U3MUECKHUE SIBJICHUS, UCTIONB3YS
dusznueckne BeNMUUMHBI (Macca, 00bEM, IJIOTHOCTH BEIIECTBA, BpPEMH,
IIyTh, CKOPOCTh, CPEAHAS CKOPOCTh, CUJIa YIPYIOCTH, CHJIA TIXKECTH, BEC
Tela, Ccujla TPEeHUs, JAaBlieHHe (TBEPAOTrO Tena, >KUJAKOCTH, Tasza),
BBITAJIKMBAIOIAs CHJIa, MEXaHUYeCcKass pabdoTa, MOIIHOCTb, IUICYO CHIIBI,
MOMEHT CHWJIbI, KOI(P(GUIMEHT TOJE3HOTO JEHCTBUS MEXaHHU3MOB,
KMHETHUYeCKasi W IMOTEHUUAJIbHAS 3HEPrusi), MpU OMUCAHWUU MPABUIBHO
TPAKTOBaTh  (U3WYECKUH  CMBICI  HCIOJB3YEMBIX  BEIUYHMH, WX
0o003HaueHUs W CAWHUIBI (U3UYECKUX BEIWYUH, HAXOAUTH (POPMYIIHI,
CBSI3bIBAIOIINE JIAHHYIO (DU3UYECKYIO BEIMYUHY C JAPYTMMU BEIMYHHAMU,
CTPOUTH I'papUKU U3YyUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJIUUNH;



XapaKTepu30BaTh CBOWCTBa Tel, (U3WYECKUE SBICHUS U MPOIIECCHI,
WCIIOJB3Ys MpaBuUiia CJIOKEHMsI Cuil (BAOJb OJHOM MpsiMoi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, MpaBUJIO paBHOBecHs pbluara (0Ji0ka),
«30JI0TO€ TPABUJIO» MEXAaHUKH, 3aKOH COXPAaHEHUS MEXaHUYECKOU
SHEPruM, MpU OSTOM JaBaTh CIOBECHYI (OPMYJIHUPOBKY 3aKOHA W
3aIUCHIBATh €T0 MATEMATUUECKOE BhIPAXKCHUE;

O0OBSICHATH (U3UYECKUE SBJICHUS, TIPOLIECCHl U CBOMCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE€ CHUTyallMii MPaKTUKO-OPUEHTHUPOBAHHOTO XapakTepa:
BBISIBIIATH TIPUYMHHO--CJICJICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 1—2
JIOTUYECKUX IIaroB C OMnopoil Ha 1-2 M3y4eHHBIX CBOMCTBA (HYU3UYECKUX
SIBJICHUH, (DU3NYECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemath pacuéTHple 3amadyd B 1-2 JeHCTBUS, HCIOJB3YS 3aKOHBI M
dbopmynbl, cBsi3bIBaIONIME (PU3MUECKHE BETWYMHBI: HAa OCHOBE aHaln3a
yCJIOBHS 3aJ1au 3alHUChIBATh KPATKOE YCIIOBUE, MOACTABIATh (PU3NUECKUE
BEJTMYUHBI B (OPMYJIBI M TMPOBOAUTH PacuéThl, HaXOJUTh CIPABOYHBIC
JaHHbIE, HEOOXOIUMBIC JIUIS PEIICHHS 3a/1a4, OLICHUBATh PEaTUCTUUYHOCTD
MOJIY4EeHHON (PU3NUECKOUN BEITMYNHBI,

pacrio3HaBaTh MPOOJEMBI, KOTOPhIE MOJXXHO pEIIUTh TPH TOMOIIH
(bu3MUeCcKrX METOAOB, B OMMCAHUH MCCIIEIOBAHUS BBIICIATH IPOBEPIEMOE
npeanonoxenue  (TUNoresy),  pasauyaTb W WHTEPIPETUPOBATH
MOJIYYEHHBIH pE3yNbTaT, HAXOAWTh OLIMOKA B XOJE OIbITa, JeJaTh
BBIBO/JIBI TI0 €TI0 Pe3yJibTaTaM;

NPOBOAUTH OMNBITBI 1O HaOMIOIEHUIO (U3UYECKUX SBICHUNA WM
buzuIecKux CBOWCTB Te: bopMyIHpOBATH MIPOBEPSIEMBIC
MIPENONIOKEHUS, COOUPATh YCTAHOBKY U3 MPEIJIOKEHHOTO 000pYyI0BaHN,
3aMKChIBATh XOJ OMBITa U (POPMYIUPOBATH BHIBOJIBI;

BBITIONHATh MPSIMbIE W3MEPEHUS PACCTOSHUSA, BPEMEHH, MAacChl Tela,
o0béMa, CHIIBI W TEMIepaTyphl C HCIIOJb30BAHUEM AaHAJIIOTOBBIX U
uGpoBBIX TPHOOPOB, 3aMUCHIBATH TMOKa3aHUS MPHUOOPOB C Yy4ETOM
3aJIaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

IPOBOAUTH UCCIEAOBAHUE 3aBUCUMOCTH OJTHON (PU3NYECKON BEIIMYUHBI OT
OpPYrol C UCHOJIb30BAaHUEM TMPSIMBIX H3MEPEHHUI (3aBUCUMOCTU MYTH
PAaBHOMEpPHO JABWXKYILETOCSd Tejda OT BPEMEHHU [IBIXKCHHUSI Teja, CHUJIbI
TPEHHsI CKOJILKEHUS OT Beca Teja, KauecTBa 00paboTKH MOBEPXHOCTEH Te
Y HE3aBHCUMOCTH CHJIbI TPEHUS OT IUIOLIAJU CONPUKOCHOBEHUS TEJ, CUIIbI
YOPYTrOCTH OT YIJIMHEHUS TMPYKUHBI, BHITAIKUBAIOWIEH CUIIBI OT 00bEMa
NOTrpy>KEHHOM YacTH Tejla M OT IJIOTHOCTH XKUJKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTH Teja, OT MIyOMHBI, HA KOTOPYIO MOTPY>KEHO TEJ0, YCIOBUMN
IJIaBaHUs TEJ, YCJIOBHU paBHOBECHS phluara v OJIOKOB), y4aCTBOBAaTh B



IUIAHUPOBAHUM  Y4EOHOTO WCCIIENOBaHUs, COOHMpaTh YCTAaHOBKY |
BBITIOJHATh W3MEPEHUs, CJIeAys NPEIIOKCHHOMY IUIaHy, (DUKCHpOBaTh
pE3yNbTAThl TMOTYYEHHON 3aBUCUMOCTH (PH3WYCCKUX BEIUYUH B BHUIE
MIPEIOKCHABIX TaOMUIT W TpadUKOB, JenaTh BBIBOJBI 10 pe3yjibTaTaM
UCCIICIOBAHUS;

IIPOBOAUTL KOCBEHHBIE H3MEpeHUs (HU3UUYCCKUX BEIMYMH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH M TBEPIOTO Tejla, CHJIA TPEHHUS CKOJIBKCHUS,
JaBJICHUE  BO31yXa, BBITAIKWBAIONIAsl CWJIA, JEHCTBYIOIIAs  Ha
NOTPY)KEHHOE B IKUIKOCTh TeJO, KOA(MQPHUIMEHT IOJIC3HOTO JACHCTBHUS
NPOCTBIX MEXaHWU3MOB), CIIeAys TPEII0KCHHOH WHCTPYKIUU: TIPH
BBITIOJTHEHUN W3MEPEHHUH COOMpATh SKCICPUMEHTAIBHYIO YCTaHOBKY H
BBIYUCIISITh 3HAUCHUE NCKOMOH BEJTMYHMHBIL;

coOJTI01aTh TIpaBUiIa TEXHUKU OE30IaCHOCTH IIPH paboTe ¢ JIabOpaTOPHBIM
00opy1I0BaHUEM;

yKa3bIBaTh MPUHIIAIBI JCHCTBUS TMPUOOPOB M TEXHUYECKHX YCTPOMCTB:
BEChI, TCPMOMETpP, JHWHAMOMETP, COOOIIAIONIUECS COCY/bI, OapomeTp,
phIyar, MOJBMKHBIN M HEITOABUKHBIN 0JI0K, HAKJIOHHAS TUIOCKOCTH;
XapaKTepU30BaTh TPHHIMIBI  JEHCTBUS HW3YYCHHBIX TNPHUOOPOB H
TEXHUYECKUX YCTPOWCTB C ONOPOH HAa HX OMHCAaHUsA (B TOM YHCIE:
NOIIMITHAKKA, YCTPOWCTBO BOJAOIPOBOJA, THAPABIMYECKUN Tpecc,
MaHOMETp, BBICOTOMEP, TIOPIITHEBON HACOC, apeOMETp), UCTIONB3YsI 3HAHWSI
O CBOHCTBaxX (PU3MYECCKUX SIBICHUN W HEOOXOIUMBIC (PU3NICCKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOAWTh  TpUMEphl  (HAXOAWTH HWHQPOPMAIMIO O  MPHUMEpax)
NPaKTUYECKOTO WCIOIB30BaHUS (M3MUECKUX 3HAHWW B ITOBCEIHCBHOU
KU3HM 11 obecriedeHus: 0€30MacHOCTH IIPU OOpaIlleHUH ¢ NMPUOOpaMu |
TEXHUYCCKUMHU YCTPOMCTBAMH, COXPaHEHHUS 3I0POBbS U  COOIIOICHHS
HOPM 3KOJIOTUYECKOTO TTOBEICHHUS B OKPYKAIOIICH cpejie;

OCYHIIECTBIISITh OTOOpP HCTOYHHKOB wuHpopMmanuu B HHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TIOMCKOBBIM 3alPOCOM, Ha OCHOBE WMEIOIINXCS
3HAHUM W TYTEM CPaBHEHHUS PA3IUYHBIX HMCTOYHUKOB BBIJCISTH
UH(GOPMAIINIO, KOTOpasl SBISETCS MPOTHUBOPEYMBON WU MOXKET OBITh
HEJI0CTOBEPHOM;

MCIIOJIb30BaTh MPHU BBHIMOTHEHUU YUCOHBIX 3aIaHU HAYIHO--TIOMYJISIPHYIO
auTepatypy  (GU3MUECKOr0  COACp)KaHWs, CIPABOYHBIE  MaTepUAbI,
pecypcel cetn MHTEepHET, BiageTs mpuéMaMu KOHCIIEKTUPOBAaHMS TEKCTA,
npeoOpazoBanus HHGOPMAITUHN U3 OJTHON 3HAKOBOW CHCTEMEI B APYTYIO;
co3aaBaTh COOCTBEHHBIE KpAaTKHE MUCHbMEHHBIC W YCTHBIE COOOIICHUS Ha
OCHOBE 2—3 MCTOYHHKOB MH(POpMANUU (PU3NYECKOTO COACPKAHUSA, B TOM



qyclie MyOJIMYHO JeNaTh KpPAaTKUE COOOIIEHUS O pe3yjbTaTax MPOEKTOB
WIM y4EeOHBIX MCCIENOBAHUM, NOpPHU HTOM TPAMOTHO HCIOIb30BAThH
W3YYEHHBIA TOHATUMHBIM ammapaT Kypca (HU3UMKH, CONPOBOXIAThH
BBICTYILJICHUE IIPE3CHTALUEH;

e IMPHU BBINOJIHEHUU YUYEOHBIX MPOEKTOB M HCCIEIOBAHUN paclpenemsiTh
00s3aHHOCTH B TpYyNIE€ B COOTBETCTBUU C IOCTaBICHHBIMU 3a/ladyaMH,
CIEAUTh 3a BBINOJHEHHEM IUIaHA JCHUCTBUM, aJEKBAaTHO OLICHHUBATH
COOCTBEHHbIM  BKJIAJ B  JI€IATEIBHOCTh  TPYNIbL,  BBICTPAUBATh
KOMMYHHMKAaTHUBHOE B3aMMOJICVCTBUE, YUUTHIBAsI MHEHUE OKPYKAIOIIUX.

K xoniy oOyuenus B 8 kiacce npeamMeTHbIe pe3yiabTaThl HA 0a30BOM YPOBHE

JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCA YMEHUM:

e HCHOJIb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JABUKECHHE
aTOMOB U MOJIEKYJ, arpPEraTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIIMYECKHUE U
amop(HBIe Tena, HACHIIMIEHHBIH W HEHACHIIIEHHBIH TMap, BIAXKHOCTH
BO3/lyXa, TEMIEpaTypa, BHYTPEHHSsS JSHEpPrus, TEIJIOBOM JBUraTellb,
AJIEMEHTAPHBIN JJIEKTPUUYECKUI 3apsl, FIEKTPUUYECKOE TOJIE, TPOBOIHUKU
U TUDJIEKTPUKH, IOCTOSHHBIN SJIEKTPUUECKUN TOK, MATHUTHOE TOJIE;

e pasnuyaTh fABJICHUA (TEIJIOBOE paCIIMpPEeHHe U CKaTHhe, Terulonepenaya,
TEIUIOBOE PABHOBECHE, CMAYMBAHME, KANWILISPHBIC SIBJICHUS, UCIIAPEHUE,
KOHJCHCAIMs, IUIAaBICHUE, KpUCTauIM3auus (OTBEpACBAaHUE), KUIICHHE,
TeIuIonepeaayda (TeIIOnpOBOAHOCTS, KOHBEKIUS, U3IIyYEHHUE),
ANEKTpU3aLUs TEJ, B3aUMOJEHCTBHE 3aps/IOB, NEUCTBUS JIEKTPUUIECKOTO
TOKa, KOPOTKO€ 3aMbIKaHHE, B3aUMOJCICTBUE MAarHuUTOB, JACHCTBUE
MarHUTHOI'O I0JI HA IPOBOJAHUK C TOKOM, 3JIEKTPOMAarHUTHAsI MHIYKLIHSA )
[0 ONHCAaHUIO HUX XAPAKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JE€MOHCTPUPYIOIIUX TaHHOE (PU3UUECKOE SIBICHUE;

e pAacmo3HaBaTh MPOSIBICHWE M3YUEHHBIX (PU3MUECKUX SBJICHUH B
OKpY)XaloIlleM MHpE, B TOM uucie (PU3NYECKHE SBIECHUS B MPHUPOJE:
IIOBEPXHOCTHOE HATSKEHUE M KANWUIAPHBIE SBICHHUS B IPUPOJIE,
KpUCTaJIbl B Ipupozae, usiydeHue CoaHUa, 3aMep3aHue BOJOEMOB,
Mopckue 0pu3bl, 00pa3oBaHHE pPOCHI, TYMaHa, UHEs], CHETa, 3JIEKTPHUUECKUE
ABJIEHUSI B aTMocdepe, dJIEKTPUYECTBO >KMBBIX OPIaHU3MOB, MarHUTHOE
none 3emid, Apeid MOIIOCOB, pOJIb MAarHUTHOTO TOJS JJS JKU3HH Ha
3emiie, NOJSPHOE CUSTHUE, IIPU 3TOM NEPEBOAUTH MPAKTUUYECKYIO 3a]a4y B
yueOHyI0, BBIICIATHh CYIICCTBEHHBIC CBOMCTBA (TpHW3HAKM) (PU3MUECKUX
SIBJICHUIM;

e OMNUCHIBAaTh M3yYCHHBIC CBOICTBA TeN M (U3NUYECKUE SIBICHUSA, UCTIONIB3YS
(m3nuecKre BEIMYMHBI (TEMIEpAaTypa, BHYTPEHHSS 3HEPrusi, KOJIMYECTBO
TEIJIOTHI, YAEJIbHAS TEIUIOEMKOCTh BEUIECTBA, YAECIbHAS TEIIOTA



IUIaBJICHMS, yJeJbHasg TeIoTa NapooOpa3oBaHusl, YAENbHas TEIUIOTa
CropaHusi TOIUIMBA, KO3(DPUIMEHT TOJE3HOrO0 JEUCTBUS TEIIOBOM
MAIllMHbI, OTHOCUTEIbHAs BIIAXKHOCTHb BO3/yXd, AJIEKTPUUYECKHHN 3apsih,
CUja TOKa, JJIEKTPUYECKOE HANpPsSHKEHHE, CONPOTHUBICHUE IPOBOJHMKA,
yIEeIbHOE  CONPOTHUBIEHHE  BellecTBa, pabora W MOIIHOCTb
ANEKTPUYECKOrO0 TOKa), NpHU ONUCAHWU NPABWIBHO  TPAKTOBATh
(u3MUECKUIl CMBICII MCHOJb3YEMbIX BEIUYMH, 0003HAYEHUS M €JUHULIBI
(Gu3MUeCKUX BEJIMYMH, HAXOAUTHh (OPMYJbI, CBSI3bIBAIOIINE JIAHHYIO
(Gu3MUECKyl0 BEJIMYUHY C JPYTUMH BEJIMYMHAMHU, CTPOUTH Trpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUMH;

XapaKTepu3oBaTh CBOMCTBA TeJ, (PU3WYECKHUE SIBJICHUS U TPOLECCHI,
UCIIONIb3YSl OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKON TEOpUHU
CTpOEHUS BEIleCTBA, MPUHLMUII CYNEPHO3UIMU MMOoJied (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHMs 3apsaaa, 3akoH OMa J1s yyacTKa LIETH, 3aKOH
Jlxoyns—JleHna, 3aKOH COXpaHEHHMs DHEPruy, NpH OTOM  JaBaTh
CJIOBECHYIO (DOPMYJMPOBKY 3aKOHA W 3alMCHIBATh €r0 MaTeMaTHueCcKoe
BBIPAKEHUE;

OOBSACHATh (PU3NUYECKHE MPOLECChl U CBOMCTBA TEl, B TOM 4YHCIE U B
KOHTEKCTE CUTyallUld MPAaKTUKO-OPUEHTUPOBAHHOIO XAPAKTEPA: BBISABISTH
NPUYUHHO-CIIEJICTBEHHBIE CBSA3HU, CTPOUTH O0BsICHEHUE U3 1—2 JTOTMYECKUX
mIaroB ¢ omnopod Ha 1-2 W3y4eHHBIX CBOMCTBA (PU3MUECKUX SIBICHHM,
(bu3MUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiarb pacuéTHble 3aJadyd B 2—3 JEHUCTBUSA, HCHOJB3Yys 3aKOHBI H
dbopMynbl, CBsi3bpIBaOIIKME (DU3MUYECKHME BEJIMYMHBI: HAa OCHOBE aHalW3a
yCIIOBHS 3aJlauyd 3alKChIBaTh KPATKOE YCJIOBHUE, BBISBISATH HEIOCTATOK
JAHHBIX JUISI peIIeHHus 3aJadd, BBIOUpATh 3aKOHBI H  (OPMYIIHI,
HEoOXOoMMMbIE i €€ pelieHus, MPOBOAUTH Pacu€Thl M CPABHUBATH
MOJIYY€HHOE 3HaYeHUE (PU3NUECKON BETUYMHBI C U3BECTHBIMH JIAHHBIMU;
pacrno3HaBaTh MPOOJEMbl, KOTOpPblE MOXKHO pELUIUTh IMpPU MOMOIIH
(¢u3nYeCKuX METOJIOB, HCIIONb3ysd OMHCAHHE HCCIIEIOBaHUsS, BBIICIATDH
IIPOBEPSIEMOE  IIPEIIIOJIOKEHNUE, OLICHUBATh IPABUIBHOCTH  IOPSAKA
IIPOBEJICHUS UCCIENO0BAaHMUS, 1€JIaTh BEIBOJBL;

OPOBOJIUTh OMBITHI MO HAOMIOJAEHUIO (PU3NYECKUX SBICHUW WIIH
¢u3rUecKrX CBOWCTB Tel (KamMJIJISIPHBIC SBICHUS, 3ABUCUMOCTD JIABJICHUS
BO3/lyXa OT €ro o0béma, TeMreparypbl, CKOPOCTH MPOLECCA OCTHIBAHUS U
HarpeBaHMsl NpPH MU3JIYYEHHH OT LBETa HM3JIydarolled (moryionarnen)
IIOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOABI OT TEMIEPATYPHI KUJIKOCTH U
IJIOIAAN €€ IIOBEPXHOCTH, DJJIEKTpHU3alHs Tel W B3aWMMOJEHUCTBHUE
ANEKTPUUYECKUX 3apsI0B, B3aUMOIECUCTBUE TIOCTOSHHBIX MAarHUTOB,



BU3YyaJU3allksl MarHUTHBIX TIOJIEd TIOCTOSIHHBIX MAarHUTOB, JEUCTBHS
MarHuTHOTO TOJS Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JEKTPOMArHUTA,
CBOICTBa 3JEKTPOJBUraTeisi IMOCTOSHHOIO TOKa): (OpMyIupoBaTh
MIpOBEpsEMbIE MPEANOJIOKEHHS], COOMPATh YCTAHOBKY M3 IMPEIJIOKEHHOTO
000pyAOBaHUs, ONUCHIBATH X0/ ONbITA U (POPMYIUPOBATH BHIBOIbI;
BBIMIOJHATh  MpsSMbIE  HU3MEPEHUs  TEeMIeparypbl,  OTHOCUTEIbHOMU
BJIQXKHOCTU BO3JlyXa, CHJIbl TOKA, HANpPsDKEHHs C MCIOJIb30BaHUEM
aHAJOrOBBIX NPUOOPOB U JATYMKOB (DPU3UUYECKUX BEJIMYMH, CPaBHUBATH
PE3yNbTAThl U3MEPEHUN ¢ YUETOM 3aJ]aHHOM a0CONIOTHON MOTPEUTHOCTH;
IPOBOAUTH UCCIEAOBAHUE 3aBUCUMOCTH OJHOM (PU3NYECKON BEIIMYUHBI OT
Ipyrod C  UCHOJIb30BAaHUEM TMPSAMBIX H3MEPEHHH  (3aBUCHUMOCTH
CONMPOTHUBJICHUS] TPOBOJHUKA OT €ro JUIMHBI, IUJIOLAAU TONEePEeYHOro
CEYEHHMsI U Y/IeJIbHOT'O COMPOTHUBIICHUS BELIECTBA MPOBOJAHKUKA, CUJIbI TOKA,
UAYIIETO 4Yepe3 MPOBOJHMK, OT HANpsSOKEHUS HAa  TIPOBOJHHKE,
UCCJIEIOBAaHME TIOCHEAOBATEIbHOIO M MMapajuieJbHOTO  COEAMHEHH U
NPOBOJAHUKOB): TUJIAHUPOBATh HCCIEAOBAHUE, COOUPATH YCTAHOBKY U
BBITMIOJHATh U3MEPEHHUs, Cleays MNpPEIoKeHHOMY IUIaHy, (DUKCHPOBATh
pEe3yNbTaThl TMOJTYYEHHOM 3aBUCUMOCTH B BHJAE TaOMUIl U TpaduKOB,
JIeNaTh BHIBOIBI 110 pe3yJbTaTaM UCCIIeI0BAHMUS;

NPOBOAUTh KOCBEHHBIE HW3MEpPEHUs (PU3NUECKUX BeNW4YuH (yaerabHas
TEIUIOEMKOCTh ~ BEILECTBA, COMPOTHBJICHUE TMPOBOJHMKA, paboTra U
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA): IUIAHUPOBATh W3MEPEHHs, COOMpaTh
AKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIIeysl MPEII0KEHHON WHCTPYKIIUHU, U
BBIUUCTISITh 3HAUCHHUE BEIMYUHBI,

co0JIr01aTh TTpaBUJIa TEXHUKH 0€30MMacHOCTH MPHU paboTe ¢ Ja00paTOpPHBIM
000py10BaHUEM;

XapaKTepu30BaTh NPHUHIUIBI  JEHCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpOM HA HMX OMNUCAHUSA (B TOM YHUCIE:
CHUCTeMa OTOIUICHHUS JIOMOB, TUIPOMETp, MapoBas TypOWHA, aMmIIepMeTp,
BOJIBTMETP, CUETYMK DJJIEKTPUYECKOM 3HEPTUM, 3JIEKTPOOCBETUTEIIBHBIE
npuOOpBl, HarpeBaTEeNIbHbBIE SJIEKTPOIIPHUOOPHI (IPUMEPHI), ITEKTPUUECKUE
IPEIOXPAHUTENH, JIEKTPOMArHUT, 3JIEKTPOABUIATEIb TIOCTOSIHHOTO TOKA),
UCTOJB3ysl 3HAHUS O CBOMCTBaX (PU3MYECKUX SIBICHUNA U HEOOXOAMMBIE
duznyeckue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKUE YCTPOMCTBA M HU3MEPUTENIbHbIE
npuOOpsl MO CXeMaM © CXEMaTHYHBIM PHUCYHKaM (SKHJIKOCTHBIN
TEPMOMETpP, TEPMOC, MCUXPOMETP, TUIPOMETP, ABUIaTEIb BHYTPEHHETO
CropaHusi, 31EKTPOCKOII, PEOCTAT), COCTABIATh CXEMBbI AIEKTPUUECKUX



[eneil ¢ MoCIe0BaTEIbHBIM U TAapaJUIeTbHBIM COSAMHEHUEM JJIEMEHTOB,
pasznnyasi yCIOBHbIE 0003HAUCHUS AIIEMEHTOB JIEKTPHUECKUX IICTICH;
MPUBOIUTH  NpUMEpPHl  (HAXOAWTh  HWH(POpPMAIMIO O  TIpHUMEpax)
MPAKTUYECKOTO HCIIONL30BaHUS (U3WYECKUX 3HAHUW B TOBCEIHEBHOU
KU3HU I oOecrieueHns 0€30MacHOCTH TP OOpaIeHuH ¢ MPUOOpaMu U
TEXHHYECKUMHU YCTPOWCTBAMH, COXPAHEHHUS 3I0POBbSI U COOIOACHUS
HOPM DKOJIOTHYECKOT0 TTOBE/ICHHUS B OKPYXKAIOIIEH cpee;

OCYIICCTBIISITh MOUCK HWHpOpManuu (HU3UIECKOTO COJICpNKAHUSI B
WNuTepHeTe, Ha OCHOBE HMCIOIIMXCA 3HAHUH W MYyTEM CpaBHCHUS
JOTIOJTHUTEIIBHBIX ~ UCTOYHUKOB  BBIICIATH HHPOPMAILUIO,  KOTOpas
SIBJIICTCS TIPOTUBOPEYNBOM WIJTH MOYKET OBITh HEJTOCTOBEPHOM;
UCIIOJIb30BaTh TIPH BHITIOJIHCHUH YUYEOHBIX 3aJaHUN HAyYHO-TIOMYJISIPHYIO
aMTepaTypy (U3MYECKOrO0 COACpP)KAHWs, CIPABOYHBIC  MaTepHUabl,
pecypcel cetr MIHTEpHET, BlajaeTh NprUéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3oBaHus HHGOPMAITUHU U3 OJTHON 3HAKOBOW CHCTEMBI B APYTYIO;
co3JaBaTh COOCTBEHHBIC MHCHbMEHHBIC M KpPAaTKHE YCTHBIC COOOIICHUS,
0000mass wHpOpMANMIO U3 HECKOJIBKUX HWCTOYHUKOB (PUBHMUECKOTO
colepkaHWs, B TOM YHCIE IyOJUYHO TIPEJACTABIATh PE3YJIBTATHI
NPOEKTHOW WIJIM WCCIIEIOBATEILCKON NEATEIhHOCTH, MPH 3TOM I'PaMOTHO
UCTIOJh30BaTh M3YyYEHHBIM TMOHSATUHHBIA ammapar Kypca (U3HKH,
COIIPOBOX/IaTh BHICTYIUICHUE TIPE3CHTAIINCIH;

IpY BBITIOJTHEHUH YYEOHBIX MPOEKTOB W HCCIICIOBAHUHA (PU3NICCKUX
NPOIIECCOB PACIpeNeNsTh OO0S3aHHOCTH B TPYIIE B COOTBETCTBHH C
MIOCTaBJICHHBIMU 3aJa49aMU, CICUTh 32 BBHIITOJIHEHUEM TUIaHA JCHCTBUHA H
KOPPEKTUPOBaTh €ro, aJeKBaTHO OIICHWBATh COOCTBEHHBIM BKJIAI B
JEeSATENLHOCTD TPYIIBI, BEICTPAaUBATh KOMMYHHKATHBHOE B3aMMOJICHCTBHE,
IPOSIBJISISt TOTOBHOCTH pa3perniarh KOHMIUKTHL.

K koHIy oOyueHust B 9 Kjiacce npeIMeTHbIC pe3yabTaThl HA 0a30BOM YPOBHE
JIOJIKHBI OTPAXKATh CPOPMUPOBAHHOCTH Y OOYJAIOIINXCS YMEHUM:

UCIIOJIB30BATh MOHATHS: CHUCTEMa OTcuéTa, MaTepuajbHas TOYKa,
TPACKTOPHUS, OTHOCUTEIHLHOCTh MEXaHUYECKOTO MBIDKCHHS, Aedopmarius
(ympyrasi, macTUyeckasl), TPEHUE, LEHTPOCTPEMHUTEIbHOE YCKOPEHHUE,
HEBECOMOCTb M MEPErpy3KH, LEHTP TSHKECTH, a0CONIOTHO TBEPIOE TEINO,
LHEHTpP TSAKECTU TBEPAOrO Tesa, paBHOBECHE, MEXAHUYECKUE KOJICOAHUsS U
BOJIHBI, 3BYK, WH(Pa3ByK U YJIbTPa3BYK, JJICKTPOMArHUTHBIC BOJIHEI,
IIKaaa 3JEKTPOMArHUTHBIX BOJH, CBET, OJIM30PYKOCTh M TallbHO30PKOCTb,
CIEKTPBI UCITYCKAHMSI W TOTJIOMICHUS, ab(a-, 0eTa- ¥ raMMa-u3JIyqdeHHUs,
M30TOIIbI, Si/IEpHAsl SHEPreTUKA;



pasznuyarh SIBICHHUS (PaBHOMEpPHOE M HEpPABHOMEPHOE MPSMOJIMHEIHOE
JIBUKEHUE, PABHOYCKOPEHHOE NPSIMOJMHEWHOE JBUKEHHUE, CBOOOJHOE
MaJIeHUE TeJl, PABHOMEPHOE JIBH)KEHHE IO OKPYXHOCTH, B3aUMOJEICTBUE
TEJ, PEAKTUBHOE JBUKEHUE, KOJeOATeNbHOE NBI)KEHHE (3aTyXarollue U
BBIHYKJCHHbIE KOJIEOaHUs1), PE30HAHC, BOJHOBOE JIBHIKEHHE, OTPA’KEHUE
3ByKa, MPSAMOJIMHEWHOE paclpoCTpaHEHUE, OTPAKEHHE U MPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, pa3yioKeHHe OesIoro CBeTa B
CHEKTp M CJOXKEHUE CHEKTpPalbHBIX I[BETOB, JUCIEPCUS CBETa,
€CTECTBEHHasi PaJMOaKTUBHOCTb, BO3HUKHOBEHHE JIMHEWYATOrO CIEKTpa
U3TyYEHHs) 110 ONMUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIHNX JaHHOE (PU3NYECKOE SIBJICHUE;

pacno3HaBaTh NPOSBICHHE HW3YYEHHBIX (U3MYECKUX SBJICHUA B
OKpyXxaromeM Mupe (B TOM uucie (U3NYECKHE SIBICHHUS B MPHUPOJE:
NPWIKBBI U OTIUBBI, ABMKEeHHUE T1aHeT COTHEYHON CHUCTEMbI, pEaKTUBHOE
JIBUKEHUE IKUBBIX OPraHU3MOB, BOCHPUATHE 3BYKOB IKMBOTHBIMH,
3eMJIETpSICEHUE, CEHUCMUYECKHe BOJHBI, I[yHaMH, 53XO0, IIBeTa Tell,
ONTUYECKHE SIBJICHUS B MPUPOJE, OHOJOTMYECKOE ACHCTBHE BUIMMOTO,
yIbTPaUONIETOBOIO W  PEHTIEHOBCKOTO HW3JIYYEHHMM, €CTECTBEHHBIN
pasivoaKkTUBHBIA (OH, KOCMHUYECKHE JIy4ud, DPAJUOAKTHUBHOE H3ITy4EHHUE
IPUPOAHBIX MHMHEpAJIOB, JEWCTBHE PAJAMOAKTHBHBIX M3JIy4YEHHH Ha
OpraHu3M 4eJIOBEKa), IIPU 3TOM IEPEBOJUTH IMPAKTHUYECKYIO 3a7ady B
y4eOHYI0, BBIIEIATh CYLIECTBEHHbIE CBOMCTBA (IPU3HAKU) (U3NYECKUX
SIBJICHUI;

OIKCHIBaTh U3yYEHHBIE CBOMCTBA Te€I M (PU3NUYECKHUE SIBICHUS, UCIOIb3YS
¢u3nyeckue BeIMYMHBI (CpefHss MU MIHOBEHHAs CKOPOCTh Tejla Ipu
HEPABHOMEPHOM JIB)KEHHH, YCKOPEHHE, NEPEMEIIECHHE, NYyTh, YIJIOBas
CKOpOCTb, CHJIa TPEHUS, CHJAa YIPYIOCTH, CHJIA TSKECTH, YCKOPEHHE
CBOOOJIHOTO TMAJCHMs, BEC Tela, HMITYyJbC Tela, HMILYJIbC CHIIBI,
MexaHudeckass paboTa M MOIIHOCTb, IOTEHIHAIbHAs HHEpPrus Tena,
HNOJHATOIO HAaJl MOBEPXHOCTBIO 3€MJIM, MOTCHLMAJIbHAs 3HEPrUsl CKATOU
OPYXXUHBI, KHHETUYECKas OJHEPrus, IOJIHAsg MEXaHW4YecKas >SHeprus,
HEepUoJ U 4acToTa KoneOaHul, JIMHA BOJIHBI, TPOMKOCTb 3ByKa M BBICOTa
TOHA, CKOPOCTh CBETA, MOKA3aTeb MPEJIOMIICHHUS CpPEIbl), IPU ONUCAHUU
NpPaBUIBHO TPAaKTOBAaTh (U3UYECKUN CMBICI HCIHOJIB3YEMbIX BEIUYMH,
0003HAYEHUsI U EIUHUIBI (U3UYECKUX BEIUYMH, HAXOIUTH (OPMYIIBI,
CBS3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEJIMYHMHY C APYTMMH BEIMYHHAMH,
CTPOUTH rpapUKH U3yUYEHHBIX 3aBUCUMOCTEN (PU3UUECKUX BETUYHH;
XapaKTepu30BaTh CBOWCTBA Tel, (PU3UUYECKUE SBICHUS M IPOLIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHHUsS] 3HEPrUH, 3aKOH BCEMHUPHOIO TATOTEHUS,



OPUHLUI CYNEpPHO3UIUN CHJI, TPUHLUI OTHOCUTENbHOCTH [ amwmies,
3akoHbl HpIOTOHA, 3aKOH COXpaHEHUS HMITYJIbCa, 3aKOHBI OTPAKCHUS U
MPETOMJICHUS CBETA, 3aKOHBI COXPAHEHHS 3apsA0BOrO M MAaCCOBOTO YHUCEI
OpHU SAEPHBIX PEAKIHSIX, IPU ITOM JaBaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHa U 3aMUCBIBATh €T0 MAaTEMaTUYECKOE BBIPAKEHHE,

OOBSCHATh (PU3WYECKUE TPOIECCHl W CBOMCTBA TEN, B TOM YWCIEC H B
KOHTEKCTE CUTyaluid MPaKTUKO-OPHUEHTUPOBAHHOTO XapaKTepa: BBIABIATH
NPUYNHHO--CIICACTBCHHBIE  CBS3M, CTPOUTH OOBSICHEHHE W3  2—3
JIOTHYECKUX IIaroB C OMOPOM Ha 2—3 M3yYeHHBIX CBOWCTBA (PU3NIECKUX
SABIICHUH, PU3NIECKIX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3ajayd  (omMparolMecss Ha cucTeMy U3  2-3
ypaBHEHUI1), UCIIONIb3Ysl 3aKOHBI M (POPMYIIBI, CBSI3bIBAIOIINE (DU3HUECKHE
BEJIMYMHBI: HAa OCHOBE aHANIM3a YCIIOBUS 3aJjaud 3alUChIBATh KPaTKOE
YCIIOBHE, BBHISBIIATH HEJOCTAIONINE MW M30BITOYHBIC JaHHBIC, BHIOUPATH
3aKOHBI U (hOPMYIIBI, HEOOXOAUMBIE JIJISI PEUISHUs, TIPOBOIUTH PACUYETHI U
OLICHWBATh PCATMCTUYHOCTH TIOJYUYEHHOTO 3HA4YCHHs]  (U3HYECKOM
BCJIUYHHBL;

pacmo3HaBaTh MPOOJIEMBI, KOTOpPbIE MOXXHO PEIIUTh TPU ITOMOIIH
¢u3MUeCcKX METOJOB, HCIONb3Yys OMUCAHUE HCCIEIOBAHUSA, BBIICIATH
npoBepsieMOe MPENINOJIOKEHUE, OIICHUBATh TMPAaBWIBHOCTh MOPSIKa
NPOBEJIEHUS  HUCCIENOBAaHUA, JIeJlaTh  BBIBOJbLI, HHTEPIPETUPOBATH
pE3yNbTaThl HAOIOICHH U OIIBITOB;

OPOBOAUTH OMNBITBI IO HAOMIONEHUIO (U3MYECKUX SBICHUNA  WIIU
¢uznuecknx CBOWCTB Tell (M3ydeHHE BTOpPOro 3akoHa HpioTOoHa, 3akoHa
COXpaHEHUSI HHEPTrUH, 3aBUCUMOCTH MEPHOJA KOJICOAHUN MPYKUHHOTO
MasTHUKA OT MAaccChl Tpy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aAMIUTUTY/BI MaJIbIX KOJEOAHHM, TPSIMOJIMHEWHOE pacIpOCTpaHEHUE CBETA,
pasnokeHue OeNoro cCBeTa B CHEKTpP, MU3YUYEHUE CBOMCTB M300paKeHHS B
IUIOCKOM 3€pKajie U CBOWCTB HM300pakeHHsI MpeaMera B coOuparomen
JWH3E, HAOIIOJCHUE CIUIONMIHBIX M JMHEHYAThIX CHEKTPOB H3IYUCHUS):
CaMOCTOSAITETTLHO ~ COOMpaTh YCTAaHOBKY M3 HM30BITOYHOTO Habopa
o0opynoBaHUs, ONUCHIBATH XOJI OMbITA W €ro  pPe3yJbTarThl,
(dbopMyIHpOBaTH BHIBOBI

IPOBOJIUTH NMPU HEOOXOIUMOCTH CEPUIO TMPSIMBIX W3MEPEHUH, ompeaensis
cpeaHee 3HAayeHUE U3MepsieMON BeIMYUHBI ((DOKYCHOE paccTOsiHuE
coOuparomeii JTUH3bI), OOOCHOBBIBATH BBIOOP cmoco0a W3MEpeHUs
(M3MEPUTENBHOTO TIPUOOPa);

MPOBOJUTH HCCICOBAaHUE 3aBUCUMOCTEH (U3MUECKHX BEIMYAH C
WCITOJIb30BAaHUEM TIPSIMBIX H3MEPEHUH (3aBUCUMOCTD ITYTH OT BPEMEHU



MIpU PaBHOYCKOPEHHOM [IBI>KCHUM 0€3 HadaJbHOM CKOPOCTH, TMEpHOja
KOJIe0aHU MAaTeMaTHYECKOro MasiTHUKa OT JJIMHBl HUTH, 3aBUCUMOCTH
yria OTpakeHUsi CBETa OT yIJia MajJeHUs U yIjia MpeJOMJICHHs] OT yria
MajJieHus1): T[UIAaHUPOBATh HCCJIEJOBAaHUE, CaMOCTOSITEIbHO COOHUpATh
YCTAHOBKY, (UKCHUPOBATh PE3YJbTaThl MOJYYEHHOH 3aBUCHUMOCTH
bu3MYecCKUX BEIWYUH B BHUAEC TAaOMUIl M rpadUKOB, JIeJaTh BBIBOABI IO
pe3yabTaTaM UCCIeIOBaHuUs,

NIPOBOJAUTh KOCBEHHBIE W3MEPCHHS (U3UYECCKUX BEIMYUH (CPETHSIA
CKOPOCTh W YCKOpPEHHUE Tella TMPU PABHOYCKOPCHHOM  JIBUKECHUH,
YCKOpPEHUE CBOOOJHOTO MaJCHUS, KECTKOCTh MPYXKUHBI, KOADPUIIUEHT
TPEHUSI CKOJIBKEHUS, MEXaHWYeckass pabdoTa W MOIIHOCTh, 4YacTOTa H
nepuoa  KoysieOaHU MaTeMaTH4eCcKOro M TPYKUHHOTO MAasTHUKOB,
ONTHYECKasl Ccujga coOuparomeid JIMH3bI, PaJUOAKTUBHBIM  (OH):
IJIAHUPOBATh HM3MEPEHMs, COOMpaTh IKCIEPUMEHTAILHYI) YCTAHOBKY WU
BBITIOJTHATh U3MEPEHUS, CIICAYs MPEIIOKCHHOW MHCTPYKIIMH, BBIYUCIISATH
3HA4YCHHUE BEJIMUMHBI M aHAJTM3UPOBATH MOJIYYEHHBIE PE3YyJbTaThl C yUETOM
3aITaHHOM TOTPENTHOCTH U3MEPECHU;

co0JIr01aTh TIpaBUJIa TEXHUKN 0€30MaCHOCTH MPHU paboTe ¢ 1a00paTOPHBIM
000pya0BaHUEM;

paznuyaTh OCHOBHBIE TPU3HAKM M3YYEHHBIX (PU3NYECKUX MOJIEIICH:
MaTepHualibHas TOYKa, aOCOJIIOTHO TBEPAOE TENO, TOYCHYHBIH HCTOYHHUK
CBETa, Jy4, TOHKas JIMH3a, IUIAHETapHas MOJENb aToMa, HYKJIOHHAs
MOJIeJIb AaTOMHOTIO f]1pa;

XapaKTepu30BaTh MPUHIMIBI  JEHCTBUA M3YyYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpOM Ha HUX ONUCaHus (B TOM 4YHUCIE:
CIUJOMETP, NaTYMKU TIOJNOXKCHHsI, PACCTOSIHUSI M YCKOPEHHMs, paKera,
9XOJIOT, OYKH, Tepuckom, QoroannapaTr, ONTUYECKAE CBETOBOJIBI,
CIEKTPOCKOM, JO03UMETp, Kamepa BuiabcoHa), HUCHONB3yd 3HAHUS O
CBOMCTBAaX (PU3MYECKUX SBIEHUA U  HEoOXoauMmble  (U3HUECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMATHYHbIE PHUCYHKH M3YYCHHBIX TEXHUYECKHUX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTUYECKUX IPOIECCOB
pH peIIeHUH y4eOHO--TIPAKTUYECKUX 3a/ad, ONTHYECKHE CXEMBI IS
MIOCTPOCHMS N300paKEHUH B TIJIOCKOM 3€pKajie ¥ COOMPAIONIEH JINH3E;
NPUBOIUTH  TpuUMEphl  (HAXoauTh  WHGOOpPMAIMI0O O  MpUMEpax)
IPAKTUYECKOTO HCIIOIB30BaHUS (PU3NUYECKUX 3HAHUN B TIOBCETHEBHOMU
KU3HU 7151 obecrieueHrs 0€30MacHOCTH TIPU OOpaIieHuy ¢ IpuOopaMu H
TEXHUYECKUMHU YCTPONUCTBAMH, COXpaHEHHUsI 370pOBbsi U COOJIIOACHUS
HOPM 3KOJIOTUYECKOTO MOBEAEHHUS B OKPYKaloLIeh cpefie;



OCYIIECTBISATh TOWCK HWHPOpMAIMK  (U3HUECKOTO COACp)KaHUS B
HuTepHeTe, caMOCTOSATENBHO (GOPMYIUPYS TOMCKOBBIA 3apoc, HAXOAUTh
MyTH OTpEeNIeHUs] JOCTOBEPHOCTH MOJYYCHHON MH(POpPMAIMH Ha OCHOBE
UMEIOIINXCS 3HAHUN U TONOJTHUTEIbHBIX HICTOYHUKOB;

MCTIOJIH30BaTh MPU BBIMTOJIHEHUU YYE€OHBIX 3aJaHUIl HAYyYHO-TMOMYJISPHYIO
AATEepaTypy (U3NYECKOrO CONEp)KaHWs, CIpPAaBOYHbIE  MaTepHAbI,
pecypchl cetu MIHTepHET, BIaAeTh MpUéMaMi KOHCIIEKTUPOBAHHSI TEKCTA,
npeoOpazoBaHusl MHGOPMAIMU U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC NMHCHMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE
UHPOpPMAIIMN U3 HECKOJIBKUX HCTOYHHKOB (DHU3MUECKOTO COMEpIKaHUS,
MyOJIMYHO MPEACTABIATH PE3YNbTAThl MPOSKTHOW MM UCCIIEIOBATENbCKON
AeSITeNbHOCTH, TPH OTOM TPAaMOTHO  HWCIOJB30BaTh  W3YYCHHBIH
NOHATUHHBIA anmapar HM3y4aemoro pasiena (QU3uKd W COMPOBOXKAATH
BBICTYIUICHHE TIpEe3eHTAalMe ¢ Y4€ToM OCOOCHHOCTEH ayJauTOpUH
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KonuyecTBo yacos DJIeKTPOHHbIE
HaunmMmeHoBaHue pa3iejioB H TEM nu(ppoBLIE
Ne i/ P Kontpoabnbie | IIpakTnuyeckue (upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. ®usuka u eé pojib B IO3HAHUM OKPYKAIOIIEr0 MUPA
bu6mmoreka [IOK
. - 0 0
11 PusHia - Hayka 0 MpHpose 2 https://m.edsoo.ru/7f416194
1.2 dusznueckre BEJINIYNHBI 2 0 1 bubmmorexa ITOK
https://m.edsoo.ru/7f416194
bu6mmoreka [{OK
. i 0
1.3 EcrecTBeHHOHAay4HBIN METO/1 TO3HAHMS 2 1 httos://m.edso.ru/7f416194
Hroro no pazneny 6 0 2
Pa3nen 2. [lepBoHavajibHbIe CBeIeHUS O CTPOEHNH BelllecTBa
bu6mmoreka [JOK
2.1 C 1 0 0
TPOCHHE BetliecTsa https://m.edsoo.ru/7f416194
JIBrmykeHre u B3aUMOACHCTBUE YaCTHUII bubmuorexa [JOK
2.2 2 0 1
BEIIIECTBA https://m.edsoo.ru/7f416194
bubmuorexa [JOK
. 0 0
2.3 ArperaTHble COCTOSIHUS BEIIIECTBA 2 htts://m.edso.ru/ 7416194
Hroro no pasneny 5 . 1
Paznen 3. /IBu:keHHe M B3aUMOJAEHCTBHE TeJl
bu6nmuoreka [JOK
3.1 M 3 0 0
CXAHIICCKOT ABHACHHC https://m.edso0.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 0 1 bubnmuoreka [JOK




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

bubmuorexa [JOK

33 Cuna. Buet cun 14 2 https://m.edsoo.ru/7f416194
Hroro no pasageay 21 3
Paznen 4. laBjieHue TBEPABIX TeJ, :KUAKOCTEN U ra3oB
41 [asnenue. [lepenava naBinenus TBEPABIMU 3 0 bubnuotexa [JOK
' TeJIaMH, JKUIKOCTSIMHU U Ta3aMHu https://m.edso0.ru/7f416194
bubmmoteka [IOK
4.2 Jlapierne xuakocth ° 0 https://m.edso0.ru/7f416194
bu6moreka [{OK
4, A 0
3 TMOCHRPHOE MABICHHC 6 https://m.edso0.ru/7f416194
44 JlelicTBrE )KUJIKOCTH M ra3a Ha IOTPYKEHHOE B 7 3 bubnuoreka [IOK
' HUX TEJIO0 https://m.eds00.ru/7f416194
Hroro no pazneny 21 3
Pa3nen 5. Pa6ora u MoIHOCTb. JHEPrus
bu6mmoreka [IOK
>1 Pabota 1 MoLHOCTS 3 . https://m.edso0.ru/7f416194
bu6mmoreka [JOK
52 Hpoctbie MexatH3MEL ° . https://m.edso0.ru/7f416194
bubmuorexa [JOK
>3 Mexattiriecias SHepris 4 . https://m.edso0.ru/7f416194
Hroro no pasneny 12 3
PesepBHOe Bpemst 3
OBHIEE KOJIMYECTBO YACOB 110 68 12

INPOI'PAMME




8 KJIACC

KonuyecTBo yacoB DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM udposbie
Ne i/ P Kontpoabusie | IlpakTuyeckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. TensioBble siBJIeHUSI
. bubnuorexa [JOK
1.1 7 0 0
CTpoeHHe 1 CBOHCTBA BelleCTBa https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21 1
CTIIOBBIC HPOLECCH 3 https://m.edsoo.ru/7f4181ce
HToro no pazaeny 28 1 3
Pa3nen 2. JiaekTpuyecKue 1 MATHUTHBIE SIBJIEHUSI
21 DIIEKTPUYECKHE 3aps/Ibl. 3apsHKEHHBIE Tena U 7 0 1 bubnuoreka [IOK
' WX B3aMMO/ICHCTBHE https://m.edsoo.ru/7f4181ce
. . bu6mmoreka [JOK
2.2 [TocTOSTHHBIN AIEKTPUIESCKUN TOK 20 1 7 httos://m.edsoo.ru/7f418 1ce
bu6mmoreka [JOK
2.3 M 6 1 1
AUHHTHBIC ABICHIA https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
24 4 0 0
DIIEKTPOMATHHTHAs HHAYKIHA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37 2 9
PesepBHOe Bpemst 3
OBILIEE KOJIMYECTBO YACOB 1O 68 3 11

ITPOI'PAMME




9 KJIACC

KonuyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHHe pa3aeioB H TeM uudpoBbIe
Ne i/ P Kontpoabubie | IIpakTHyeckue (1dpp )
NMPOrpaMmblI Bcero o0pa3oBaTeJIbHbIE
padoThI padoThI
pecypcsl
Pa3nea 1. Mexanuveckue siBJICHUsI
MexaHn4ecKOe JBMKEHNE U CTIOCOOBI €T0 bu6moteka [{OK
1.1 10 0 1
ONMCaHUsA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B i 20 1 3
SAMMOAICHCTBICE TeX https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXpaHEHHS 10 0 3 bubamorexa [IOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40 1 /
Paznen 2. Mexanuveckue KoJe0aHUs U BOJHBI
bu6mmoreka [JOK
2.1 M 0 7 0 3
CXATITCCKHE KOTCOaHHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M .3 8 1 3
CRAHMACCKHE BOIHHL. JBYX https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15 1 6
Pa3nen 3. DiieKTpOMArHUTHOE 10J1€ M 3JIEKTPOMATHUTHbIE BOJTHbBI
31 DIEeKTPOMAarHuTHOE MOJIE U 6 0 9 bubnmoreka [IOK
' 3JIEKTPOMArHUTHBIE BOIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pasneay 6 0 2
Pa3nen 4. CBeToBbI€ SIBJIEHHUS
4.1 3aKoHBI PACPOCTPAHEHUS CBETA 6 0 2 bubnuorexa LIOK




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

bubmuorexa [JOK
4.2 JIMH3BI ¥ OTITUYECKUE TIPUOOPHI 6 3 httos://m.edsoo.ru/7f41ada6
bu6moreka [IOK
4.3 Paznosxenue 6enoro cBeTa B CIIEKTP 3 2 httos://m.edsoo.ru/7f41ada6
Hroro no pazaeny 15 !
Pa3zjnen 5. KBanToBble siBJIeHUA
bu6moreka [IOK
51 Hcnyckanue v MOTJIoneHne CBETa aTOMOM 4 1 httos://m.edsoo.ru/7fA1a4a
bu6moreka [{OK
2 1
> (Tpoettife aTOMHOTO /pa 6 https://m.edsoo.ru/7f41a4a6
bu6moreka [{OK
5.3 A 7 1
FICPHBIC peartiutd https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17 3
Pa3nen 6. [ToBTOpUTEIHLHO-0000IA0IIMI MOTYJIb
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 9 9 bubnuoreka [IOK
' Kypca ¢hu3uku 3a 7-9 kmacc https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 9 2
OBHIEE KOJIMYECTBO YACOB 110 102 97

ITPOI'PAMME




YYEBHO-METOIUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPUAJIBI 111 YYEHUKA

®dusuka, 7 knace/ [lepeimkun .M., UBanoB A.U., AKIlnoHepHOE OOIIECTBO
«H3narenscTBo «IIpocsenienue;

®dusuka, 8 knace/ [lepeimkun .M., IBanoB A.U., AkiimoHepHoe 00I11eCTBO
«3narenscTBo «IIpocBerienuner;

®dusuka, 9 knacc/ [lepeimkun .M., I'yrauk E.M., UBanos A.U., IletpoBa
M.A., Akiinonepsoe o6miectBo «M3marensctBo «IIpocBemienue;

A. B. [Iéppimkun COopHUK 3a1a4 1o Gusuke /-9 kiacc.

METOANYECKHUE MATEPUAJIBI VIS YYUTEJIA

Huxudopos I'. I'. U3yuenune pu3nku Ha OCHOBE HAYYHOT'O METOIa TTIO3HAHMS.
7 xnacc MockBa U3znarenbctBo «IIpocBemenue» 2021;

dwonosuu H. B. ®usnka. 7 kimacc. Meroanyeckoe rmocoore. MockBa
NznarenscTBO «/Ipodar 2021,

Owonosuu H. B. ®usuka. 8 xitacc. Meroanueckoe nmocoone. dusnka. 9
kiacc. M3narensctBo «/Ipodar» 2021;

I'ytauk E.M. Yepnukosa O.A. ®uszuka 9 knacc. Merogudeckoe rnocodue.

MockBa UznarenscTBo «IIpocsenienuey 2021;

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPChHI

N PECYPCBI CETU UHTEPHET

https://resh.edu.ru/

http://class-fizik.ru/shiv.html
https://rosuchebnik.ru/material/elektronnye-obrazovatelnye-resursy-po-fizike/
https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/predmet-fizika_type-onlayn-
uroki/

https://videouroki.net/blog/fizika/2-free video/4/
https://infourok.ru/biblioteka/fizika/type-55



http://class-fizik.ru/shiv.html
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