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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o (¢u3uKe Ha YpPOBHE OCHOBHOrO oOOIIEro o0Opa3zoBaHUs
COCTaBJICHA Ha OCHOBE MOJIOXKEHHN M TpeOOBaHMI K pe3yibTaTaM OCBOCHUSI Ha
0a30BOM ypOBHE OCHOBHOM 00pa3oBaTelbHOI MpOTrpaMMBbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€tom ¢eaepaibHOi pabodeii MporpaMMbl BOCIUTAHUS U
Konuenuuu npenoiaBanusi yueoGHoro npeamera «Ousnka.

CopepxaHue mnporpaMMmbl MO (QU3MKE HaAMpaBiIeHO Ha (QopMupoBaHUE
€CTECTBEHHO-HAYYHOW TPaMOTHOCTU OOYYaIOIIMXCS W OpPraHU3AlMI0 H3Y4YEHUs
¢u3MKN Ha JAEATETbHOCTHOM OCHOBe. B mporpamme mo (u3uke y4HTHIBAIOTCA
BO3MOXXHOCTH y4yeOHOro mpeamera B peanuzauuu TpebdoBanuit ®I'OC OO0
IUIAaHUPYEMBIM JTUYHOCTHBIM U METANpPEIMETHBIM pEe3ysibTaTaM oOy4YeHUs], a TaKXKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHO-HAYUYHBIX YYEOHBIX IPEIMETOB Ha YPOBHE
OCHOBHOTI'0 0011IeT0 00pa30BaHUS.

[TporpamMma mo (u3MKe yCTaHABIMBAET paclpe/esieHne yaeOHoro MmaTepurania
1o rogam oOyueHus (Mo Kiaccam), MpeajaraeT MPUMEPHYIO TOCIeI0BATEIbHOCTh
U3Y4YEHUS TeM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COJEpKAHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEH 00yYaronuXCsl.

[TIporpaMmma mo Qu3uke paszpaboTaHa C LEIBI0 OKA3aHUA METOIUYECKOU
MOMOILY YYUTENIO B CO3/IaHUU padoyell IporpaMmbl [0 YYEOHOMY IIPEAMETY.

®dusuka SABISETCS  CUCTEMOOOPa3yloIMM I €CTECTBEHHO-HAayUYHBIX
y4€OHBIX MPEIMETOB, IOCKOJIBKY (PU3MUECKHE 3aKOHBI JIEKAT B OCHOBE IIPOLIECCOB
U SIBJICHUHM, H3ydyaeMbIX XUMHUEH, OWOJIOTHEH, acTpoHOMHEW U (PU3MUECKOU
reorpadueif, BHOCHUT BKJaJ B €CTECTBCHHO-HAYYHYIO KapTUHY MHpAa,
IpeIoCcTaBisAeT Hanboyiee SCHbIE OOpa3lbl MPUMEHEHHS HAyYHOTO MeETOo/a
NO3HaHMs, TO €CTh CII0co0a MOIy4YeHUs JOCTOBEPHBIX 3HAHUN O MUpE.

OnHa w3 TIaBHBIX 3ajad (PU3HUECKOro oOpa3oBaHUS B CTPYKType OOIIero
o0pa3oBaHUsI COCTOUT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOM TPaMOTHOCTH M
MHTEpeca K HayKe y 00y4aroluxcs.

N3yuenne ¢u3nku Ha 0a30BOM ypOBHE MPEANOJaraeT OBJIAJICHUE
CJIENYIONUMUA KOMIIETEHTHOCTSAMH, XapaKTePU3YIOIIUMHU €CTECTBEHHO-HAYYHYIO
I'PaMOTHOCT!

e HAYYHO OOBSCHATH SIBIICHUS,

e OIICHMBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIICIOBAHUS,

e UHTEPIPETUPOBATH  JIAHHBIE W  HCIOJb30BaTh  HAyYHbIC
JIOKA3aTeNIbCTBA JIJISl TIOJTYYECHHSI BBIBOJIOB.

[lenmn wusydeHuss (U3UKHM HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs
ompeneneHsl B KoHuemnuu mpemnogaBaHus ydeOHoro mpenmera «Dusmka» B
oOpa3zoBaTeIbHBIX oOpraHusanusx Poccuiickoit denepainuu, peatn3yOIUX
OCHOBHBIE  00111€00pa30BaTEIbHBIE NPOrpaMMBbl, YTBEPKIAEHHOW peElIeHHEM



Komnernu Munmncrepersa npocsenienus: Poccuiickoit @enepannu (mpoToko ot 3
nexadbps 2019 r. Ne [TK-4BH).
e usyyenus Ppusuku:

NpUOOpETEHUE HWHTEpeca W CTPEMJICHUS OOYyYalolMXCsi K HaydHOMY
U3YUYCHUIO TMPUPOJIbI, PA3BUTHE HX MHTEIJICKTyaJIbHBIX W TBOPYECKUX
CHOCOOHOCTEN;

pa3BUTHE MPEACTABICHUN 0 HAYYHOM METOJE TTO3HAHUS U (POPMUPOBAHUE
UCCJIEI0BATENILCKOTO OTHOIICHUSI K OKPYKAIOIIUM SIBICHUSIM,
dbopMHpOBaHHE HAYYHOTO MHMPOBO33PEHMSI KaK pe3ysibTara HU3y4CHUS
OCHOB CTPOCHHMS MaTepUH U (PyHTaMEHTAIbHBIX 3aKOHOB (PU3UKH,
dbopMupoBaHHE TPEACTABICHUN O PO (DU3UKH IJIST PA3BUTHS JIPYTHUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TE€XHOJOTHH;

pa3BUTHE  TPEJCTAaBICHUH O  BO3MOXKHBIX  cepax  Oymyien
npoecCHOHANIbHON JeSTEIbHOCTH, CBSI3AHHOW ¢ (PU3UKOM, MOJATOTOBKA K
JajgbHeUIeMy 0Oy4eHHUIO B 3TOM HAlPaBJICHUU.

JlocTmkeHrne JTHX IeJied MporpaMMbl MO (DU3WKEe Ha ypOBHE OCHOBHOTO
o0111ero oOpa3oBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

npuoOpeTeHue 3HaHUM O JUCKPETHOM CTPOCHHMHM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JAJICKTPUYECKUX, MArHUTHBIX M KBAHTOBBIX
SBJICHUSX;

NpUOOPETECHUE YMEHUMN OMUCHIBATH U OOBACHATH (DU3UUYECKUE SIBICHUS C
MCIIOJIb30BaHUEM MOJYYCHHBIX 3HAHU;

OCBOEHHE METOJI0OB pEIICHUSI NPOCTEHIIMX pAcUYETHBIX 3a7ady ¢
UCIIOJIb30BaHUEM buznIecKux MoOJENeH, TBOPYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a]1a4;

pa3BUTHE YMEHHUI HAOJIOAaTh IPUPOJIHBIC SIBIICHUS U BBITIOJHSTH OIbITHI,
nabopaTopHble pabOTBI M DKCIEPUMEHTAIbHBIC HCCIEAOBAaHUS  C
UCIOJIb30BAaHUEM U3MEPUTEIBHBIX TPUOOPOB,;

OCBOEHHE NMPUEMOB PabOThl ¢ MH(pOpManuend (HU3NIECKOTO COJAEp KAHUS,
BKJItOUast UHGOPMAIUIO O COBPEMEHHBIX JOCTHXXEHUAX (DU3MKH, aHATU3 U
KPUTHYECKOE OlICHUBaHUE MH(opManuy;

3HAKOMCTBO €O cepaMu TpoeCCHOHAIIBHON JIeSTEILHOCTH, CBI3aHHBIMU
c GU3MKONH, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JOCTHUXKEHUSIX (PU3NUECKON HAYKHU.

Ha w3yuenue ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO

obpaszoBanus otBoAUTCs 238 yacoB: B 7 kiacce — 68 vacos (2 yaca B Henenmo), B 8
Kkiacce — 68 vacos (2 waca B Hezenmo), B 9 kiacce — 102 vaca (2 yaca B HeeIO U3
00s13aTeIHbHON YacTH y4eOHOTO Tu1aHa U 1 yac B Helenmo "mpakTukyM 1o ¢usuke”
U3 4acTh  (GOpMHUpyeMOH  ydYacTHHKaMH  OOpa30BaTEIbHOIO  IPOIEcca).



[Ipennaraemsplii B mporpamMMe 1no (usmke nepeueHb J1ad0paTopHbIX paboT U
OTBITOB HOCUT PEKOMEHIaTENbHBIN XapaKTep, yUUTENb JIeJaeT BRIOOp MPOBEACHUS
7a00paTOpHBIX PAOOT W OMBITOB C YYETOM HMHAMBHIYAJTbHBIX OCOOCHHOCTEH
00yyYaromuxcsi, CIUCcKa SKCIEPUMEHTANbHBIX 3aJaHui, MpeAjaracMblX B pamKax
OCHOBHOT'O T'OCY/IapCTBEHHOT'0 K3aMeHa 10 (pU3UKe.



COAEPKXAHUE OBYUYEHUA
7 KIIACC

Paznen 1. ®u3uka u €€ pojib B MO3HAHUN OKPYKAKOIIEr0 MUPA.

®dusznka — Hayka o npupoje. SBieHus npupojbl. OuznyecKkue SBICHUA:
MEXaHUYECKHE, TEIJIOBBIE, AIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnyeckue BeaWYuHBI. M3Mmepenue ¢u3nmdecknx BeaudyuH. DU3HMYECKHE
npudopsl. [lorpentHocts n3mepenuii. MexxayHapoaHasi CUCTEMa €IMHHUII.

Kak ¢wusuka u gapyrue eCTECTBEHHbIE HAyKd HM3y4YalOT TPHPOAY.
EcrecTBeHHO-HAy4HBIM METOJ TO3HAHUS. HAOJIOJCHUE, IMOCTAaHOBKA HAYYHOI'O
BOIIPOCA, BBIIBUKEHUE THUIIOTE3, DKCIIEPUMEHT MO MIPOBEPKE TUIIOTE3, 0OBSICHEHNE
Ha0ro1aemMoro sisiieHus. Onucanne GU3NIECKUX SBICHUN C TIOMOIIBIO MOJIETICH.

Hemoncmpayuu.

1. MexaHudeckue, TEIUIOBbIE, DJIEKTPUYECKHE, MArHUTHBIC, CBETOBBIC

SBJICHUSL.
2. Dusnyeckue MpuOOphl U Mpoleypa NPSIMbIX U3MEPEHU aHAJIOTOBBIM U
U (POBBIM NPUOOPOM.

Jlabopamopuvie pabomul u onvimot.

1. OmpejeneHue HEeHbI ACICHUS KAl H3MEPUTEIBHOTO Mprubopa.
N3mepenue pacCTOsIHUN.

N3mepenne 00bEMa JKUIKOCTH U TBEPOTO TEa.
Onpenenenue pa3MepoB MajbIX TEIL.

SAE T

N3mepenne TtemmepaTypbl MPU MOMOIIM KUJIKOCTHOTO TEPMOMETpa M
JIaTYNKA TEMIIEPATYPHI.
6. IIpoBeneHue uccienoBaHus MO IPOBEPKE TMIIOTE3bI. NAIBHOCTH IOJIETA
HIapyKa, MyIIEHHOrO0 TOPU30HTANIbHO, TeM OOJbIIe, YeM OOJIbIIe BHICOTA
IycCKa.

Pa3nen 2. [lepBoHayajabHble CBeJ€HHS O CTPOEHHH BellleCcTBA.

Crpoenue BemiecTBa: aTroOMbl M MOJIEKYJbl, HMX pa3Mepbl. ONbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBm>keHne yactui BemecTBa. CBSA3b CKOPOCTHM JABMIKEHHMS YacTHL[ C
temrnepaTypoil. bpoyHoBckoe nBmwxkeHue, auddysus. BzaumoneiicTBue yacTtuil
BEILIECTBA IPUTSHKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA. CTPOEHHUE Ta30B, >KMIKOCTEH M TBEPJBIX
(kpucramnmueckux) Ted. B3auMMOCBSI3b MEXIy CBOMCTBAMH BEIISCTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M MX aTOMHO-MOJIEKYJISIpHBIM cTpoeHueM. OcoObeHHOCTH
arperaTHbIX COCTOSIHUN BOJIBI.

Hemoncmpayuu.

1. HaGmronenue OpOyHOBCKOTO ABUKEHUSI.



2. Habmonenue nuddysuu.
3. HaGmionenue  siBaeHM,  OOBACHSIOMIMXCSA  MPUTSKECHUEM  WIH
OTTAJKMBAaHUEM YACTHI] BEIIECTBA.

Jlabopamopnvie pabomol u onvimol.

1. OueHka JuaMeTpa aroMa METOJOM pSIoB (C  HCHOJIh30BaHUEM

¢dororpadumii).

2. OnbITHI O HAOIIOJCHUIO TETIOBOTO PACIIMPEHUS Ta30B.

3. OnbIThl IO OOHAPYKEHUIO ACUCTBUS CUII MOJIEKYJISIPHOTO IPUTSKEHUS.

Paznen 3. JIBu:keHHe U B3auMOJelcTBHE TeJl.

Mexanudeckoe naBukeHue. PaBHOMEpHOE M HEPABHOMEPHOE JBHYKEHUE.
Ckopoctb. CpenHsii CKOpOCTh NPU HEPABHOMEPHOM ABMXKEHUU. Pacuér mytu u
BPEMEHU JBUKEHUS.

SBneHue uHepUMM. 3aKOH HHEpUMU. B3ammopneicTBue Ten Kak NpHYMHA
U3MEHEHUSI CKOPOCTM JBWXKEHHMS Tesl. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHocTh BemecTBa. CBsI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ] B E€IMHULIC
0o0BEMa BelleCTBA.

Cwmita Kak XapakTepuCTHKa B3auMoAeHcTBUA Ten. Cuna ynpyrocTd M 3aKOH
['yka. M3MepeHne chibl ¢ MOMOLIBI0 AUHAMOMETPA. SIBJIIEHHE TATOTEHHS U CHUIIA
TshkecTr. Cuila TSKeCTH Ha Ipyrux mianerax. Bec rema. Hesecomocts. Cnoxxenue
CWJI, HAPABJIEHHBIX 0 OJHOU IpsMou. PaBHoxencTByromas cuil. Cuiia TpeHUs.
TpeHue CKOJIbKEHUS U TPpEHUE NoKosl. TpeHue B MpUpoJIe U TEXHUKE,

Jemoncmpayuu.

HabmtoieHne MexaHu4ecKoro JBUKEHUS Tefa.

N3mepenre CKOpOCTH NPSIMOJIUHENHOTO ABUKEHUS.
HaOmnronenue siBeHUs1 HHEPIIUU.

HabGnrogenue n3MeHeHusi CKOPOCTH MPH B3aUMOICHCTBUU TEJI.
CpaBHEHHE Macc 110 B3aUMOJEHCTBHIO TEJL.

L o

CnoxeHue Cull, HalTpaBJICHHbBIX MO OJIHOW MPSMOM.

Jlabopamopuvie pabomol u onvimot.

1. OmnpeneneHre CKOPOCTH PaBHOMEPHOTO JIBIKEHUS (IIapHKa B KUIKOCTH,
MOJICJTH JICKTPHYECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHue CpelHEH CKOPOCTH CKOJBXKECHHS Opycka WM IapuKa II0
HAKJIOHHOM TIOCKOCTH.
Onpenenenune MIOTHOCTH TBEPIOTO TENA.
OmnbIThI, JEMOHCTPHUPYIOIIME 3aBUCHUMOCTh pacTsokeHus (medopmariyn)
MPY>KUHBI OT MIPUII0KEHHOM CHUJIBL.

5. OnbITHI, AEMOHCTPUPYIOUIUE 3aBUCUMOCTb CUJIbI TPEHUSI CKOJBXKEHUS OT
BEca TeJla U XapaKTepa COMPUKACAIOIINXCS TTOBEPXHOCTEH.

Pa3znen 4. JlaBjieHue TBEPABIX TeJ, (KHAKOCTEH U ra3os.



JaBnenue. CriocoObl yMEHBINIEHUS M YBETUYCHUS NaBieHus. JlaBneHue rasa.
3aBUCMMOCTh JaBJEHUS ra3a OT o0BEMa, TemmepaTypwl. llepemaua naBneHus
TBEPIBIMU TEJIaMH, KUJIKOCTSIMU U razamu. 3akoH [lackansa. [lHeBmatudeckue
MalluHbl. 3aBUCUMOCTh JABICHUS KUJIKOCTH OT TIyOuHbl. ['mapocraTmyeckuid
napajaokc. Coob1iaroniiecs: cocysl. ['uapaBinyeckue MeXaHu3Mbl.

AtMocdepa 3emun U atmMocdepHoe naBieHue. [IpuUuHBI CyIeCTBOBaHUS
BO3ymrHOW oOonouku 3emnu. OmbiTr Toppuuernm. M3mepenue atmocdepHOTo
JABJIEHUS. 3aBUCUMOCTb aTMOC(EPHOIr0 JAABJICHUS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHns aTMOC(HEPHOTO TABICHHUS.

JlelicTBHE KUIAKOCTU U ra3a Ha NOTPYKEHHOE B HUX TEO. BrlTalkuBaromas
(apxumenoBa) cuina. 3akoH Apxumena. [InaBanue Ten. Bo3gyxoriaBanue.

Hemoncmpayuu.
3aBUCUMOCTbD AABJIEHUA ra3a OT TEMIEPATypBhl.

[lepenaya naBiIeHUS )KUIKOCTBIO U Ta30M.

CooOwaromuecs Cocybl.

['mapaBnnyeckuil mpecc.

[IposiBineHue nelcTBUS aTMOCPEPHOTO JTABICHUS.

3aBUCHUMOCTh BBITAJIKUBAIOIIEH CHJIBI OT 00bEMa MOTPYKEHHOW 4YacTH

TeJa ¥ TIIOTHOCTH )KUIKOCTH.

PaBeHCTBO BBITAIKUBAIONIEN CHIIBI BECY BBITECHEHHOM KUIKOCTH.

YcnoBue miaBaHus TEN: MJIABAaHWE WM MOTPYKEHUE TE B 3aBUCUMOCTH

OT COOTHOUIIEHUS IUIOTHOCTEN TEJa U KUIKOCTH.

Jlabopamopnwie padbomul u onvimol.

1. HccnegoBanue 3aBUCUMOCTH Beca Teja B BOJIE OT 00bEMa MOTPyKEHHOM B
YKUJIKOCTh YaCcTH Tea.

2. OmnpeneneHue  BBITAJKUBAIONIEW  CWJIbI, JCUCTBYIOIIEH Ha  TEJO,
MOTPYKEHHOE B )KUJAKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOILIECH CUIIbI, IEUCTBYIOLIEH HA TEIIO
B JKUJIKOCTH, OT MacChl TeJa.

4. OmbITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJKUBAIOIICH  CHIIBI,
JNEUCTBYIOLIEH Ha TEJNO B JKUIAKOCTH, OT O00bEMa MOrpyXKEHHOU B
KUJIKOCTh YaCTH TeJIa U OT IJIOTHOCTH KUAKOCTH.

5. KoHcTpyupoBaHue apeoMeTrpa WM KOHCTPYUPOBAHHE JIOJKH U
OIpPENICIIEHUE €€ TPY30NOABEMHOCTH.
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Pa3znen 5. PaGora u MOIIHOCTB. DHepIrus.

MexaHnndeckas pabora. MOITHOCTB.

[IpocThic MexaHM3MBI. pbIYar, OJOK, HAKJIOHHAas INIOCKOCTh. IIpaBuio
paBHOBecust pbiuara. lIpumeHeHue mpaBujia pPAaBHOBECHS phluara K OJIOKY.



«3omoroe mpaBwio» MexaHukd. KIIJI mnpocteix wmexanuzmoB. IIpocTsie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass odHeprusa. KuHernueckas W TNOTEHIMANbHAs JHEPIUS.
[IpeBpaiienrie OAHOTO BUAA MEXAHUYECKOM SHEPIUU B APYroil. 3aKOH COXPaHEHHUS
DHEPIrUU B MEXAHHUKE.

Hemoncmpayuu.

1. IIpuMepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomol u onvimot .

1. Omnpenenenrie padbOThl CUIIBI TPEHUS MPU PABHOMEPHOM JIBJKEHHMH Teja

10 TOPU30HTAIBHOM MOBEPXHOCTH.

2. HccnepnoBaHue yCnoBuM paBHOBECHS pblUara.

3. Nsmepenue KIIJ] HaKJIIOHHOM MIOCKOCTH.

4. V3yuyeHue 3aKOHA COXPaHEHUs MEXAaHUYECKOW JHEPIUU.

8 KJIACC

Pa3znen 6. TermoBble siBJIEHHS.

OCHOBHBIC TIOJOXEHUSI MOJIEKYJISIPHO--KUHETUYECKOM TEOPUM CTPOCHUS
BemiecTBa. Macca M pa3Mepbl aTOMOB W MOJIEKYJ. OMNBITHI, MOATBEPKAAIOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUH.

Mopgenu TBEPAOrO, >KUAKOTO U Ta3000pa3HOTO COCTOSIHUU BEIIECTBA.
Kpucranmuueckue u amopdubie tena. OObSICHEHHE CBONMCTB I'a30B, KHIAKOCTEH U
TBEPIBIX TEJI HA OCHOBE TMOJIOKEHUH MOJIEKYJISIPHO--KUHETUYECKOU TEOPUH.
CmaurBaHUE U KanWJUISIpHBIE ABICHUS. TemIoBoe paciupeHue u cxaTue.

Temneparypa. CBs3b TEMIEpATypbl CO CKOPOCTHIO TEIUIOBOTO JBHMXKEHUS
yactull. BuyTpenHsiss sHeprus. CnocoObl H3MEHEHHS BHYTPEHHEW SHEpPIruu:
TemJonepeaaya 51 COBEPIICHUE paboTHI. Bubr TETJIONEePEaaUn:
TETJIONPOBOAHOCTH, KOHBEKIIUSI, U3JIYUYCHHUE.

KonnyectBOo TemnoThel. YaenbHasd TEIIOEMKOCTH BEHIECTBA. [eIIOOOMEH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TeIyloBoro OanaHca. IlmaBinenue u
OTBEPJICBAHUE KPUCTAUIMYECKUX BEIICCTB. YJEIbHAs TEIUIOTA ILJIABJICHUS.
[Tapoobpa3oBanue u koHxaeHcanus. Mcnmapenue. Kunenue. YiaenpHas Tteruiora
napooOpa3oBaHus. 3aBUCHMOCTh TEMIIEPATYpPhl KHIICHUS OT aTMOCHEpHOIo
JIaBJICHMUS.

BnaxxHocTts Bo3ayxa.

DHeprus TOIMBa. Y IeJibHas TEIJIOTa CTOPaHus.

[Tpuntuner pabotel TeroBeix aurareneit KIIJ[ temmoBoro apurarens.
TernoBble ABUTATENN U 3aIIUTA OKPYKAIOIIEH CPEBI.

3aKOH COXpAaHEHHUS U MPEBPAIICHUS YHEPTUU B TEIJIOBBIX MPOIIECCAX.

Hemoncmpayuu.

1. HaGmonenue OpOyHOBCKOTO IBUKECHHUS.
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10.
11.
12.
13.

Habmonenue nuddysuu.

Habmtoienue siBieHnii CMauuBaHUSI U KaWJUIPHBIX SBJICHHM.
HabGnrogeHue TemioBoro paciupesus Ted.

W3MmeHeHne AaBieHHs ra3a IpU U3MEHEHMH OO0bEMa M HArpeBaHUU WIH
OXJIaXKICHUH.

[IpaBuna n3MepeHus: TeMIepaTypsl.

Buae! Teruonepenaumn.

OxJnaxxJiIeHue Ipy COBEPLICHUH PaOOTHI.

HarpeBanue npu coBepiieHHH padOThl BHEITHUMU CHIIAMHU.
CpaBHEHHE TEIIIOEMKOCTEN pa3IMYHbIX BEIIECTB.
Habnronenue kumneHus.

HabGnrogenue nocTossHCTBA TEMITEpaTyphl MPHU IJIaBICHUU.
Mopenu TennoBeIX JBUTaTEIIEH.

Jlabopamopuvie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnpITH IO OOHAPYKEHUIO TEUCTBUSI CHII MOJIEKYJIIPHOTO IPUTSHKEHHUS .
OnpITHI IO BRIPAIIMBAHUIO KPUCTAIIOB TOBAPEHHOW COJIM MJIU caxapa.
OnpITel MO HAOIIOIEHUIO TEIJIOBOTO PACIIMPEHHUS Ta30B, XKUAKOCTEH WU
TBEPABIX TEII.

Omnpenenenue AaBleHUs BO3yXa B OaJUIOHE IIITPHIIA.

OneIThl, JEMOHCTPHUPYIOUIME 3aBUCUMOCTH JABJIEHUS BO3AyXa OT €ro
00BbEMa M HarpEeBaHUS WIIH OXJIAXKICHUSI.

[TpoBepka runoTessl JUHEHHON 3aBUCUMOCTH JUIMHBI CTOJIOMKA HKUAKOCTU
B TEPMOMETPUYECKOMN TpyOKe OT TeMIIepaTypsbl.

HabGnmionenne u3MeHEHUsT BHYTpPEHHEHW OHHEpruu Tejla B pe3ylibTare
TEIIonepeayl U paboThl BHEITHUX CHIL.

HccnenoBanue sBiEHUS TEIIOOOMEHAa MPU CMEIIMBAHUM XOJIOJHOW U
ropst4er BOJIBI.

OnpeneneHre  KOJWYECTBA  TEIUIOTHI, IIOJIYYEHHOTO BOJOW  IpH
TEMJI000MEHE C HArPETHIM METAITMYECKUM HUITUHAPOM.

Onpenenenue yaeabHOU TEMIOEMKOCTH BEIIECTBA.

HccenenoBanue nporecca UCIapeHus.

OnpeneneHre OTHOCUTENIBHOMN BIaXXKHOCTH BO31yXa.

Onpenenenre yIeapHON TEIUIOTHI IUIABJIEHUS JIbJA.

Paznen 7. DiekTpuyeckue U MATHUTHBIE SIBJICHUS .

OnekTpusanusi Tesl. J[Ba pojxa AIEKTPUYECKUX 3apsioB. B3ammojeiicTBue
3apsDKCHHBIX Tell. 3akoH KyioHa (3aBHCUMOCTh CHJIBI  B3aMMOJICHCTBUS
3apSHKCHHBIX TEJ OT BEJTMUUHBI 3aPSI0B M PACCTOSHUS MEXY TEIaMHU).

Onekrpudeckoe mone. Hampsok€HHOCTH anekTpudeckoro mounst. [TpuHimn
CYTIEPIIO3UIINH JICKTPUUCSCKUX M0JIeH (Ha KAaueCTBEHHOM YPOBHE).



Hocutenu snekTpuyeckux 3apsaoB. DJIEMEHTApPHBIA 3JIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpOBOOHMKM W AMDJIEKTPUKU. 3aKOH  COXpPaHEHUs
AIEKTPUYECKOTO 3apsA/a.

OJIEKTPUYECKUM TOK. YCIOBHs CYyIIECTBOBAaHUSA DJJIEKTPUYECKOIO TOKA.
MCTOYHUKN MOCTOSIHHOTO TOKa. JISWCTBHSI AJIEKTPHYECKOTO TOKa (TErioBoe,
XUMHYECKOE, MATHUTHOE). DIIEKTPHUUECKUH TOK B )KUIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HaIPSKEHUE.
ConpoTuBIICHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIIEHUE BellecTBa. 3akoH Oma
sl ydactka uenu.  [locmenoBatenbHOe W mapalUIeNIbHOE  COCIMHEHME
IIPOBOTHUKOB.

Pabota © MOIIHOCTH 3JIEKTpHYECKOro TOKa. 3akoH J[[xoyns—JleHua.
DJexTpuUuecKue enu U MOTpeOuTeNn dMeKTpruueckoi sHepruu B ObiTy. KopoTkoe
3aMBbIKaHUE.

[locTostHHBIE ~ MarHWTHL.  B3auMoOAEiCTBHME  IMOCTOSIHHBIX  MArHUTOB.
MarsutHoe nojiie. MarHuTHOE MoJie 3eMJIM U €ro 3HaUeHHE I )KU3HU Ha 3eMIIE.
OneiT  Opcrena. MarauTHoe 1OJ€  JJIEKTpUYECKOro Toka. [Ipumenenune
AIIEKTPOMArHUTOB B TEXHUKE. /[eliCTBME MATHUTHOTO NOJISI HA TPOBOJHUK C TOKOM.
DNEeKTpOABUIATENb IIOCTOSIHHOTO TOKa. VCmonap30BaHWE 3IIEKTPOJABUTATENEH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omneitel @apanes. SBneHne dneKTpoMarHuTHOM MHAYKUMH. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. Crnoco0bl IOy YEHHUS ANEKTPUYECKOU DHEPTHH.
DEKTPOCTaHIMH Ha BO30OHOBIISIEMBIX HCTOUHHUKAX SHEPrUU.

Hemoncmpayuu.

DneKTpu3anus Teil.
JIBa pona 3JIEKTpUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3apSyKEHHBIX TEJ.
Y CTpOUCTBO U IEUCTBUE INEKTPOCKOTA.
DJeKkTpocTaTudecKas UHAYKIIHS.
3aKOH COXpaHEHUS JIEKTPUUYECKHUX 3aPsJI0B.
[IpOBOJTHUKY U TUAIEKTPUKH.
MopaenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKN TOCTOSITHHOTO TOKA.
JIeicTBUS 3IEKTPUYECKOTO TOKA.
. DNEKTPUYECKUN TOK B KHUJIKOCTH.
. 'a30BB11 pa3psa.
. I3MepeHne cuiibl TOKa aMIePMETPOM.
. I3MepeHne 3JIeKTpUIEeCKOTr0 HANPSKEHUS BOJIBTMETPOM.
. Peocrar n marasuH cOnpoOTHUBICHUHN.
. B3anmonencTBre OoCTOSHHBIX MAarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTHU Pa3/IeJICHHs MOJIOCOB MAarHUTa.
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17.
18.
19.
20.
21.
22,
23.
24.

25.

MonenupoBaHie MarHUTHBIX MOJIEH OCTOSHHBIX MATHUTOB.

OmneiT Opcrena.

MarauTHoe 1ose Toka. DJIEKTPOMAarHur.

JleiicTBME MarHUTHOI'O MOJISE HA IPOBOJIHUK C TOKOM.

DIIEKTpOABUTATEIb IIOCTOSIHHOTO TOKA.

HccnenoBaHue sIBICHUS 3JIEKTPOMAarHUTHOW MHTYKIIHH.

OmneiTel @apaes.

3aBUCUMOCTb HAIIpaBJIEHUS WHAYKIMOHHOIO TOKAa OT YCJIOBHH €ro
BO3HUKHOBEHUSI.

DIIEKTPOTreHEPaTOP IMMOCTOSTHHOTO TOKA.

Jlabopamopuvie pabomul u onvimot.

1.
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10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIONCHUIO DJIEKTPU3AIlMUM  Ted MHAYKIUMEHW U TpHU
CONPUKOCHOBEHHH.

HccnenoBanne JEWCTBUSL DIIEKTPUYECKOrO TOJISI HA MPOBOJHUKH U
JTURJIEKTPUKHU.

COopka u npoBepka pabOThI JIEKTPUIECKOMN 1IETH MOCTOSHHOTO TOKA.
N3mepenue u peryaupoBaHue CUIIbI TOKA.

N3mepeHune u peryampoBaHue HAIPSAKEHUS.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA, MAYIIETO 4YE€pe3 pE3UcTop, OT
CONPOTUBJICHUS PE3UCTOPA U HATIPSIKEHUS HAa PE3UCTOPE.

OnBbITHI, JIEMOHCTPUPYIOLINE 3aBUCUMOCTh AIEKTPUUECKOTO
CONPOTHUBJIEHUS MPOBOAHUKA OT €ro JJHWHBI, IUIOLIAAA MONEPEYHOTO
CEUYEHHUs U MaTepuana.

IIpoBepka mpaBuia CIOXKEHHUS HAINPSKEHUW MPHU  IOCIEI0BATEIbHOM
COCIMHEHUHU JIBYX PE3UCTOPOB.

[IpoBepka mpaBwia i CUJIbl TOKa MPU MapaUieIbHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenre pabOTHI AIESKTPUIECKOTO TOKA, HAYIIETO Yepe3 PE3UCTOP.
OnpeneneHre MOIIHOCTH  AJICKTPUYECKOTO TOKA, BBIACISIEMON Ha
pe3ucTope.

HccnenoBanue 3aBUCHMOCTH CUJIBI TOKA, WAYIIETO Yepe3 JIAMIOYKY, OT
HaNpsHKCHUS Ha HEW.

Onpenenenue KIIJ[ nHarpeBartens.

HccnenoBanre MarHuTHOTO B3aUMOJICUCTBUS MTOCTOSSHHBIX MAarHUTOB.
N3ydyeHne MarHuTHOTO TMOJs TOCTOSHHBIX MAarHUTOB TMPU  HX
O0BEIMHEHNH U Pa3/ICIICHUN.

HccnenoBanue AeiCTBUS 3JIEKTPUUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.



17. OnbITEl, JEMOHCTPUPYIOIIME 3aBHCUMOCTb CHJIBI  B3aHUMOJECHCTBHUS
KAaTyIIKM C TOKOM M MAarHura OT CHJIBI TOKAa W HamnpaBJEHUs TOKA B
KATyIKE,

18. MI3yueHne AeMCTBUS MarHUTHOTO T10JI1 HA IPOBOJIHUK C TOKOM.

19. KoHCTpyHpoBaHUE U N3y4eHHE PaOOThI AJIEKTPOIBUTATENS.

20. U3mepenne KII/1 a5mekTpoaBUraTeibHOM YCTaHOBKH.

21. OnbITBI 1O MCCIEIOBAHUIO SIBIICHUSA SJIEKTPOMArHUTHOW HHIYKIIMH:
UCCJIEIOBAHNE W3MEHECHMI 3HAYEHUS W HANPABICHHUS HWHAYKIHUOHHOIO
TOKA.

9 KVIACC

Pa3nen 8. MexaHnnueckue siBJICHHS.

Mexannueckoe JBHKeHME. MarepuanbHas Touka. Cucrema OTCYETa.
OTHOCUTENBHOCTh MEXAHUYECKOTO ABMKEHUs. PaBHOMEpHOE NPSMOJIMHEWHOE
nBrkeHue. HepaBHoMepHOE NpsIMONMHENHOE ABHKEeHUE. CpenHsas U MITHOBEHHAs
CKOpPOCTb T€J1a TPU HEPABHOMEPHOM JBHKCHUMU.

VYckopenue. PaBHOyckopeHHOe TMpsiMosiMHEHOe aBmkeHue. CBoOoaHOE
najgenne. OnbiTel ["anues.

PaBHOMepHOE nBHKEHUE MO OKpyKHOCTU. Ilepuon u yacTtoTa oOpaiieHus.
JIunelHas u yrioBasi CKOpoCcTH. LIeHTpOoCTpeMUTENBHOE YCKOPEHUE.

ITepBeiit 3ak0H HproToHa. Bropon 3axkoH Herorona. Tpernii 3akoH HproToHa.
[IpuHIUII CYyTIEPIIO3ULIMU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHs: Ciiia TPEHHS CKOJIbKEHHUS, CUjla
TPEHUS MTOKOS, APYTHUE BUJIBI TPEHHUS.

Cuia TS%eCTU M 3aKOH BCEMHPHOTO TATOTEHHUS. YCKOpPEHHUE CBOOOJIHOTO
najgenus. J[Buxenune mianetr BOkpyr Connua. IlepBas kocMuueckasi CKOPOCTb.
HeBecoMmocCTh U nieperpysku.

PaBHoBecue maTepuanbHOM TOUKU. AOCONMIOTHO TBEpIOe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIIEHHOMN OChIO BpallleHusl. MOMEHT cuiibl. LIeHTp TskecTH.

Nmnynec Tena. M3menenne nmnyinbca. UMnynbe CHiibl. 3aKOH COXpPaHEHUS
MMITyJIbCa. PeakTUBHOE NBUIKEHUE.

Mexanudeckass paboTa W MOUIHOCTh. PaboTa Cui TSKECTH, YHPYTrOCTH,
TpeHusi. CBs3b 3HEPruu U padoThl. [loTeHIMaIbHASI SHEPTUs Tea, TOJHATOrO Haj
MOBEPXHOCTHIO 3eMJn. [loTeHIIManbHas SHEprus cxKaTtou npyxuHbl. Kunetnueckast
sHeprus. TeopeMa 0 KMHETUYECKOW SHEPTHH. 3aKOH COXPAHEHHUS MEXaHHYECKOU
SHEPIUHU.

Hemoncmpayuu.

1. HaGnrogeHue MeXaHUUECKOTO JABMXKEHHS Tejla OTHOCUTENIBHO Pa3HbIX Tel

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

CpaBHEHHME TyTe M TPAEGKTOPUN JBHKEHHS OJHOIO M TOTO K€ Tela
OTHOCUTEJIBHO Pa3HBIX TEJI OTCUETA.

N3mepeHrie CKOPOCTH M YCKOPEHUS TPSIMOJIMHEWHOTO IBUKEHUS.
HccnenoBanue Npu3HaAKOB PABHOYCKOPEHHOTO ABUKEHUS.

HabimtoieHne 1BUKEHUs Tesla 0 OKPYKHOCTH.

Habnronenue MexaHu4ecKuX sIBJICHHM, MPOUCXOJAIINX B CHCTEME OTCUETA
«Tenexka» mnpu €€ PAaBHOMEPHOM H  YCKOPEHHOM JIBH)KEHUU
OTHOCHUTEJILHO KaOWHETa (PU3UKH.

3aBUCUMOCTb YCKOpPEHHs Teja OT MacChl Te€Jla W ACUCTBYIOLIEH HAa HEro
CHJIBL.

Habnronenue paBeHCTBa CUIT IIPU B3aUMOJIEHCTBUM TEJL.

M3meHeHue Beca Tena Npu yCKOPEHHOM JBUKEHUU.

[lepenada uMIrysbca Npy B3auMOJICUCTBUU TEIL.

[TpeoOpa3oBanust SHEPTUU NPU B3aUMOACHCTBUM TEI.

CoxpaHeHHe UMITYJIbCa IPU HEYITPYTOM B3aHUMOICHCTBUH.

CoxpaHeHHe UMITYJIbCa IPU A0COIFOTHO YIPYTOM B3aHUMOJEHCTBHUH.
Habnronenue peakTUBHOTO JBUKEHUS.

CoxpaHeHre MEXaHMUECKON YHEPTUH IIPU CBOOOIHOM IaJICHUH.
CoxpaHeHHE MEXaHUUYECKOW SHEPTHUH IIPU JBUKEHUU Teja MO JEeHCTBHEM
IPY>KUHBI.

Jlabopamopuvie pabomol u onvimot.

1.

KoHcTpynpoBanue TpakTa Ijis pa3roHa M JadbHEHUIIIETO paBHOMEPHOTO
JBOKCHUS MIApUKA WA TEIICKKH.

OmnpeneneHue CpeaHel CKOPOCTH CKOJIBKEHHUS OpycKa WM JIBHKCHHS
IIapyKa 10 HAKJIOHHOM TUIOCKOCTH.

OmnpeneneHre yCKOpPeHHS Telda TPH PABHOYCKOPSCHHOM JIBWKCHHH TIO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH ITyTH OT BPEMEHHU IIPH PaBHOYCKOPECHHOM
JBIDKEHUN 0€3 HaYyaIbHOU CKOPOCTH.

[IpoBepka THIIOTE3BI. €CIIM TIPH PaBHOYCKOPEHHOM JIBIDKCHHH 0e€3
HAYaJIbHOW CKOPOCTH ITYTH OTHOCATCS KakK psAI HEYETHBIX YHCEIN, TO
COOTBETCTBYIOIIHNE IIPOMEKYTKH BPEMEHHU OJIMHAKOBHI.

HccnenoBanue 3aBUCHUMOCTH CHJIBI TPEHHS CKOJIBKCHHS OT CHUIIBI
HOPMAJIBHOTO JIaBJICHUS.

Onpenenenue ko3 duiieHTa TPEHUS CKOJIbKEHUSI.

Omnpenenenue KECTKOCTH TPYKUHBI.

Omnpenenenre pabOTHl CUJIBI TPSHHS MPH PABHOMEPHOM JIBHOKCHUH Teja
10 TOPHU30HTAIBHOM ITOBEPXHOCTH.



10. Onpenenenne pabOThl CUJIBI  YOPYTOCTH TMpU TOABEME Tpy3a C
UCITOJIb30BAHUEM HEMOABUKHOTO U IMOJBUKHOTO OJIOKOB.

11. 3yueHune 3aKk0Ha COXpPAHEHHSI SHEPTUH.

Pa3gen 9. Mexannueckue Ko1e0aHUsA U BOJIHBI.

KonebarenbHoe aBmxeHne. OCHOBHBIE XapaKTEPUCTUKU KOJIeOaHUI: IEPUOJ,
4acToTa, aMIUIMTYyJa. MaTeMaTH4eCKui U NPYKUHHBIM MasTHUKU. [IpeBpamienue
SHEPIUU MPHU KOJIeOATETbHOM IBHXKCHHH.

3aryxaomue — konebanus.  BpiHyXaeHHble — KoneOaHus.  Pesonasc.
Mexannueckue BosiHBL. (CBOHCTBa MexaHWYeCKuX BOJH. [IpomoneHble n
IIOTNIEPEYHbIE  BOJIHBL. J[IMHA BOJHBI M CKOPOCTh €€ paclHpOCTPaHEHU.
MexaHuueckue BOJHbBI B TBEPAOM TeEJ€, CEHICMUYECKUE BOJIHBI.

3Byk. ['poMKOCTh 3ByKa W BbicoTa ToHa. OTpakeHue 3Byka. UH(pa3Byk u
YJIBTPa3BYK.

Jlemoncmpayuu.

1. HaOmronenue koiieO0aHWil TEI MHOJ AEUCTBUEM CHJIBI TSKECTH U CHIIBI
YIOPYTOCTH.

HabGnronenue koneOaHuii rpy3a Ha HUTHU U HA TIPYKUHE.

HabmtoieHue BbIHYXIEHHBIX KOJIe€0aHUI U pe30HaHCcA.

PacnipocTpaHeHue MpoI0JIbHBIX U MTOTIEPSYHBIX BOJH (Ha MOJICIIH).

HabGnrogenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHYECKUI PE30HAHC.

Jlabopamopnvie pabomul u onvimot.

1. OnpeneneHue YacToThl W MepuoAa KojiedaHMM MaTeMaTHYeCKOro
MasTHHKA.
OnpeneneHre 4acTOThl U Mepruoaa KojieOaHUN NPYKUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH NIEPUOJIa KOIeOaHUM MOABEIIEHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

4. WccnenoBanue 3aBUCUMOCTH NIEpUOAA KOJIEOaHUM NMPy>KMHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCUMOCTH Tepuojaa KoyJieOaHul rpys3a, MOABEIUICHHOTO K
HUTH, OT MacChl Ipy3a.

6. OmbITBI, JEMOHCTPUPYIOLIME 3aBUCUMOCTh IepuoAa  KoJjeOaHui
NPYKUHHOI'O MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPY>KUHBI.

7. W3mepeHue yckopeHus cBOOOJAHOIO MaJICHNUS.

o oA w N

Pa3znea 10. DinekTpoMarHuTHoOE MoJie M 3J1eKTPOMATHUTHbIE BOJIHBI.

DNEeKTpOMarHuTHOE  MoJie.  JJEKTpOMarHuTHble  BOJIHBL.  (CBOMCTBa
AEKTPOMArHUTHBIX BOJH. [llkama »nekTpoMarHUTHBIX BOJIH. Mcmonb3oBaHue
AJIEKTPOMATHUTHBIX BOJIH JIJISI COTOBOM CBSI3H.



DOnekTpoMaruuTHasi npupoja cBera. CkopocTh cBeTa. BoiHOBBIE CBOMCTBa
CBETA.

Hemoncmpayuu.

1. CBOWCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimot.

1. M3yueHue CBOWCTB 3JE€KTPOMArHUTHBIX BOJH C MOMOIIBI0 MOOHIHHOTO

tenedoHa.

Pasznen 11. CBeToBLI€E SIBJICHUS.

JlyueBas  Monenp  CBerTa. Ucrounnku  cBera.  [IpsamonuHenHoe
pactipoctpanenue ceera. 3atMenusi Connua u Jlynsl. Otpaxkenue ceta. [lnockoe
3epKaJio. 3aKOH OTPAKEHHUSI CBETA.

[Ipenomnenue cBera. 3akoH IMpelomieHusi cBera. IlomHoe BHyTpeHHee
OTpaX€HHE cBeTa. Vcnonap30BaHME TIOJHOTO BHYTPEHHETO OTPAXXKEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xoam gnyueir B JsmH3e. Ontuueckas cucrema ¢doToanmnapara,
MHUKpOCKOINa M Tejeckomna. ['ma3 kak onruueckas cucrema. BiIM30pykocTh u
JaJIbHO30PKOCTb.

Paznoxenue Oenoro cBera B crekTp. Omnbitel Hbtorona. CrokeHue
CIIEKTPAJIbHBIX IIBETOB. J{ucnepcus cBeTa.

Hemoncmpayuu.

[IpsiMONMHEIHOE pacTipOCTPaHEHUE CBETA.

OTpaxkeHue cBeTa.

[Tonmy4yenune n300pa>keHuii B IJIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[IpenomiieHue cBera.

OnTuyeckuii CBETOBO.

Xop nydeii B coOuparolei JImH3e.

XoJ Jyder B paCCeUBArOIIEH JIMH3E.

[Tonyuenne n300pakeHU C TOMOIIBIO JIUH3.

[Tpunuun aeiictBus poToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

10. Mopens riasa.

11. Paznoxenue 6eoro cBeTa B CIIEKTP.

12. [Tomy4yenue 6em0ro cBETa MPH CIIOKEHUH CBETA Pa3HBIX I[BETOB.

Jlabopamopuvie pabomul u onvimot.

1. HccnenoBanue 3aBUCUMOCTH yrja OTpa)KE€HUS CBETOBOTO Jiydya OT yIJia
naJICHUs.
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N3yuenune xapakTepucTUK N300paxKeHus MpeMeTa B TNIOCKOM 3epKaJie.
3. HccnenoBaHne 3aBUCUMOCTH yTja MPeJIOMJIEHUS] CBETOBOIO Jyda OT yrjia
MaJIeHUs Ha TPAHUIIE KBO3TyX—CTEKIIO.



[Tomryuenue n300pakeHHi ¢ TOMOIIIBIO COOMPAIOIIEH JIMH3HI.
Omnpenenenre HOKYCHOTO PACCTOSHHSI M ONTHYECKON CHIIBI coOOMparomen
JIMH3BI.

OnBITHI IO Pa3JIOKEHUIO OEJIOr0 CBETa B CIEKTP.

OnpITHl 1O BOCHIPHUATHIO I[BETA MPEIMETOB MPU UX HAOIIOJECHUU uepes
[[BETOBBIC (DMUIILTPHI.

Pa3znen 12. KBaHToBbI€ sIBJIEHUS.

Omnwitel Pe3epdopna u mianerapHas mojenb atroma. Monens aroma bopa.
HcnyckaHue U MOTrIoeHUe cBeTa aToMOM. KBaHTHI. JIMHEHYaThIe CIEKTPHI.

PannoaktuBHOCTh. Anb(da-, 6eTa- u raMmma-usinydenusi. CTpoeHre aTOMHOTO
anpa. Hyxionnas wmogens aromHoro sgapa. HM3oromsl.  PagnoakTuBHBIE
npeBpaienus. [lepron nomaypacmnana aTOMHBIX SIEP.

SnepHble peakuuu. 3aKOHBI COXPAHEHHs 3apsI0BOIO W MAacCOBOTO YHCEIL.
OHeprusi CcBsI3U aTOMHBIX saep. CBA3b Macchl U SHEpPruu. Peakuuu CHUHTE3a U
nenenus anep. Mctounuku sHeprun ConHLa U 3BE3/I.

Snepnas sHepretuka. JleMCTBHUS paguOaKTHBHBIX HW3JIYYEHHM Ha >KUBBIC
OpraHU3MBbl.

Jemoncmpayuu.

CrexTpbl U3Ty4EeHUS U MOTJIOEHHUS.

CrexTphl pa3IM4YHBIX Ta30B.

CnekTp Bogopo/a.

Hab6nronenue TpekoB B kamepe Buiibcona.

PaboTa cuéTunka HOHUZUPYIOITUX U3ITYUEHUH.

Perucrpanus n3nydeHus NpupoaHbIX MUHEPATIOB U MPOJLYKTOB.

Jlabopamopuvie pabomol u onvimot.

1. HaOnroaeHue CIUIONIHBIX U JUHEWUYATHIX CIIEKTPOB U3TyUYEHHUS.

2. HccnepgoBaHue TpPEKOB: M3MEPEHUE SHEPrUM YACTHUIBI MO TOPMO3ZHOMY

nyTH (1o poTtorpadusim).

3. HM3MepeHue paanoakTUBHOTO (OHA.

IHoBTOpHUTEIBLHO-00001IAO NI MOAYIb.

[ToBTOpUTENBHO--0000IAIOMINKA MOYJIb TPEAHA3HAYEH JJISI CUCTEMAaTU3alun
u  0000IIeHUS  TPEIMETHOIO  COJCPKaHUS U OMNbITa  JCSATEIHHOCTH,
MPUOOPETEHHOTO MPU U3YUYCHHUH BCETO Kypca GU3HUKHU, a TAaKKe ISl TOATOTOBKU K
OCHOBHOMY TOCYJapCTBEHHOMY OJK3aMeHY M0 (u3uke g oO0ydarommxcs,
BBIOPABIIIMX ATOT yUYEOHBIN MpeIMET.

[Ipu U3ydyeHUU JAHHOTO MOMAYJSl PEATU3YIOTCA U CUCTEMATU3UPYIOTCS BUIbI
NESATEeTLHOCTH, HA OCHOBE KOTOPBIX 00ECIICYMBAETCS JOCTHIKCHUE MPEIMETHBIX U
METaNpeAMETHBIX  IUIAHUPYEMBIX  pe3yJdbTaTOB  oOydeHus, GopMupyercs
€CTEeCTBEHHOHAYYHasi TPAaMOTHOCTb. OCBOEHHUE HAYYHBIX METOJOB MCCIICIOBaHUS
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SBJICHMA TIPUPOABI M TEXHUKH, OBIAJICHUE YMCHHUSIMHU OOBICHITH (pu3nueckue
SBJICHHS, TPUMEHSAS TOJYyYECHHbIE 3HAHWA, pelaTh 3a4ayd, B TOM YHCIIE
KAuECTBEHHBIE U IKCIIEPUMEHTAJIbHBIE.
[IpuHIMTIHATBEHO JEATEIBLHOCTHBIA XapaKTep JAHHOIO pasjielia peaausyercs
32 CY€T TOro, 4YTO OOydYallMecs BBINOIHSIIOT 3aJaHus, B KOTOPHIX UM
npeaaraeTcs:
HAa OCHOBE IIOJIYUCHHBIX 3HAHHMM pacro3HaBaTh M HAyYHO OOBIACHATH
dbu3nyeckue BIEHUS B OKPY>KaIOIIEeH MPUPO/Ie U TOBCEAHEBHOM JKU3HU,
MCIIOJIb30BaTh HAYYHBbIE METO/bI HCCIIEIOBAaHUSI (PU3HUECKUX SIBIICHUN, B TOM
quCIie JUIsl MPOBEPKU FUIIOTE3 U MOJTyUYEHUSI TEOPETUUECKUX BHIBOJIOB,;
OOBSICHATh HAy4YHBIE OCHOBBI HamOOJee BaKHBIX JIOCTHIKEHHUH COBPEMEHHBIX
TE€XHOJIOTH, HAIPUMEP, TPAKTUYECKOI0 UCIOIb30BAHUS PA3ITMYHBIX HICTOYHUKOB
DHEPIrUH Ha OCHOBE 3aKOHA IIPEBPAILLCHUS U COXPAHEHMS BCEX M3BECTHBIX BHUJIOB
DHEPTHUH.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHA ITPOI'PAMMBLI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHU A

N3yuenue (u3MKU Ha ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs HAIpPABICHO

Ha JIOCTH)KEHUE JTUYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJbTATOB.

B pesynbrare usyueHnus GU3NKKA Ha YpPOBHE OCHOBHOT'O OOIIEro 00pa3zoBaHus

y oOyyatomierocs OyayT copMUpOBaHBI CIEIYIONIUE JTUYHOCTHBIE PE3yJIbTAThl B
YacTH:

1) NnaTpHOTHYECKOT0 BOCTIMTAHUS .

— IPOSBIICHUE MHTEpPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUHCKOMU
bu3uYeCKON HayKH,

— IICHHOCTHOE OTHOIIEHUE K JOCTHKEHUSIM POCCUNCKUX YUEHBIX--(HU3UKOB;

2) TPa’kIAHCKOr0 M JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS

— TOTOBHOCTh K aKTUBHOMY YYacTHIO B 00CYKJACHUU OOIIECTBEHHO 3HAYMMBIX
U OTUYECKUX TMpoOJieM, CBS3aHHBIX C TNPAKTUYECKUM MPUMEHEHUEM
JNOCTHKEHUI (PU3UKH;

— OCO3HaHUE BaXHOCTH MOPAIBHO--3TUYECKUX MPHUHIUMIIOB B AESATEIbHOCTU
YUYEHOTO;

3) 3CTeTHYECKOT0 BOCTIMTAHUS

— BOCIIPUSITUE ICTETHUECKUX KadyeCTB (PM3MUECKOW HayKH: €€ TapMOHHYHOTO
MOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) MeHHOCTH HAYYHOT0 MO3HAHUSI

— OCO3HaHHE IEHHOCTH (U3MYECKOM HAyKHM KaK MOIIHOTO HWHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHsA TEXHOJOTHM, Ba)KHEWIIEHW COCTABIISIOLIEH
KyJbTYPBHI;

— pa3BUTHE HAay4YHOW JIO003HATEIBLHOCTH, MHTEpPEca K HCCIEI0BATEIbCKON
NEeSTENbHOCTH;

5) dopmupoBanuss  KYJbTYpPbl  3/I0POBbSI H  3MOIHOHAJIBLHOIO
0J1aronoJIyYus:

— OCO3HaHHME IIEHHOCTH O0€e30MacHoro o0pa3a >KHU3HU B COBPEMEHHOM
TEXHOJIOTHYECKOM MHpE, BAXHOCTU NpaBWi OE30MaCHOTO MOBEACHHS Ha
TpaHCTIIOPTE, Ha JIOpPOraxX, C ANEKTPUYECKUM U TEIUIOBBIM 00OpPYyIOBaHHUEM B
JOMAITHUX YCIIOBHUSIX;

— c(pOpMUPOBAHHOCTh HaBbIKa pediekcuu, TMPU3HAHUE CBOEro IpaBa Ha
OIIMOKY U TaKOI'o e MpaBa y APyroro 4eaoBeKa,;

6) TPy10BOT0 BOCTIMTAHUSI

— aKTUBHOE ydYacTHE B PCIICHWH NPAaKTHYECKHUX 3aaad (B paMKaxX CEMbH,
00pa30BaTeIIbHOW  OpraHW3allH, TOpojJa, Kpas) TEXHOJOTHYECKOH |



CONMAIBHON HAIpPaBICHHOCTH, TPEOYIOIMMX B TOM 4YHCIEC U (PU3NIECKUX
3HAHUM,

e — MHTEpEC K MPAKTUYECKOMY U3YUEHHIO MTPOQECCHil, CBI3aHHBIX C PUIUKOM;

e 7) IKOJIOTHYECKOT0 BOCIIMTAHMS:

e — OpHUEHTAIMS HA MpUMEHEHHE (U3MYECKUX 3HAHWM Ui penieHus 3aj1ad B
00JacT OKpY’KAIOIICH Cpeapl, IJIAaHUPOBAHHWS IIOCTYNIKOB W OICHKH HX
BO3MOYHBIX MOCIICICTBUN JUIsI OKPYKAIOIEH CPeIbl;

e — OCO3HaHHWE TN00ATHHOTO XapakKTepa SKOJIOTHYECKHX MPOOJeM M MyTed uX
pEIIcHMS,

e 8) agmanTanmMu K W3MEHAIOIMMCS YCJOBHSIM CONMATBbHONH W NMPHPOTHOM
cpeabl:

e — TOTPEOHOCTh BO B3aWMOJICHCTBHHM TPU BBIMOJTHCHUU HCCICIOBAHUA H
MPOCKTOB (DU3WYCCKON HAIPaABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUSAM
TIPYTHX;

e — TIOBBIICHWE YPOBHSI CBOEH KOMIICTGHTHOCTH dYepe3 MPAKTUYECKYIO
TeSATETHLHOCTD;

e — MOTPEOHOCTH B POPMUPOBAHUY HOBBIX 3HAHUH, B TOM uucie GOpMyTUPOBAThH
UJIeH, TIOHATHUS, TUTIOTE3bI O (PU3UUYECKUX OOBEKTAX U SIBJICHUSIX;

e — OCO3HaHME JNe(PUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEHN B 00J1aCTH
bu3uKy;

e — IUJAHUPOBAHHWE CBOETO PA3BUTHS B MPUOOPETCHHH HOBBIX (HU3HUUICCKUX
3HAHUMU;

e — CTpEMJICHUE aHAIM3UPOBATH U BBISIBIISITH B3AUMOCBSI3U MIPUPO/IBI, 00IIIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCTIOJIb30BAaHUEM (DU3UUECKUX 3HAHUN;

e — OIICHKAa CBOWX JACHCTBUU C YYETOM BIMSHHS Ha OKPYKAIOIIYIO CpEny,
BO3MOYKHBIX TJI00QTBHBIX TTOCIICCTBUM.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbraTe OCBOEHHWS HporpaMMmbl MO (PU3MKE HAa ypPOBHE OCHOBHOTO
oO1ero oopa3zoBanus y o0ydaromierocsi OyayT copMUpPOBaHEI MeTANPeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE T03HABATEIILHBIC YHUBEPCAIbHBIC YICOHBIC ICHCTBHS,
KOMMYHHKATHUBHBIC  YHUBEpCAIbHbIC  Y4YCOHBIC  JCHCTBHS,  PEryJISTHBHBIC
YHUBEPCAJIbHBIC yU4eOHBIC ICHCTBHS.

ITo3HaBaTeJbHBIC YHUBEPCATIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBble JJornueckue J1elicTBUA:



BBISIBIIAITH W XapaKTEPU30BaTh CYIIECTBEHHBIC NPHU3HAKKM OOBEKTOB
(aBrICHUT);

yCTaHABIMBATh CYIIECTBEHHBIA NMPHU3HAK KJIACCH(PUKAINHA, OCHOBAHHMS JIJIS
0000IIIEHNS U CpaBHEHUS,

BBISIBIIATH 3aKOHOMEPHOCTH U MTPOTHBOPEYHS B pACCMaTPUBACMBIX (paKTax,
JTAHHBIX U HAOIOACHUSIX, OTHOCSIINUXCS K (PU3NUECKUM SIBJICHUSM;
BBISIBIIATh NTPUIUHHO--CJICICTBEHHBIC CBSI3W MPH H3YyYCHHH (PU3NUECKUX
SIBJICHHH M TPOIICCCOB, JIeJaTh BBIBOJIBI C UCIOJb30BaHUEM JCTYKTHBHBIX
U MHJIYKTUBHBIX YMO3aKIIFOUCHHH, BBIIBUTATh THIIOTE3bI O B3aHMOCBS3IX
(U3UYECKUX BEIIUYHH;

CaMOCTOSATENIFHO BBIOMpATh CIOCO0 pemeHnus ydeOHOW (u3ndecKomn
3aaun (CpaBHEHHE HECKOJIBKUX BAapHAHTOB PEIICHHWs, BHIOOP HambOoJee
HOIXO/IAIIETO ¢ YYETOM CAMOCTOSTEIbHO BhIICICHHBIX KPUTEPHUECB).

Ba3oBble ucciieqoBareLcKue 1eHCTBUSA.

UCITI0JIb30BaTh BOMPOCHI KaK UCCIIE0BATENbCKU HHCTPYMEHT MMO3HAHMS,
IPOBOJIUTH M0 CAMOCTOSITENBHO COCTABIIEHHOMY IIJIaHY OIIBIT, HECIOKHBIN
(bu3NYEeCKUN HKCIEPUMEHT, HEOOJBIIOE HCCAeAOBaHUE (PU3HYECKOTO
SIBJICHUS,

OLICHWBATh HAa NPUMEHUMOCTb U  JOCTOBEPHOCTh HH(OPMALHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS UM YKCIIEPUMEHTA,;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH OOOOIIEHUSI U BBIBOBI 110 pe3ysibTaTaM
POBEAEHHOTO HAOJIIO/IEHNUS, OIIBITA, UCCIIEIOBAHMS;

IPOrHO3MPOBaTh BO3MOXKHOE JlajibHEWIIee pa3BUTHE  (PUINYECKUX
IPOLIECCOB, a TAK)KE BbIIBUTaTh MPENOJIOKEHUS 00 UX pa3BUTHH B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora c nHpopmanueii:

MPUMEHSTh PA3IMYHBIE METO/IbI, HHCTPYMEHTHI U 3aIPOCHI TIPU TIOUCKE U
orOope WHGOPMAIMKM WIH JAHHBIX C YYETOM MPEUIOKEHHON ydeOHOM
dbuznyeckoit 3a1auu;

aHAIM3WPOBATh, CHCTEMATU3UPOBATh M MHTEPIIPETUPOBATH HH(POPMAIIHIO
Pa3TUYIHBIX BUIOB M (OPM MPEACTABICHHUS,

CaMOCTOATENIbHO  BBIOMpATh ONTUMAJBbHYIO (OpPMY  TPEACTABICHUS
uHDoOpMaAIMM W WUIIOCTPUPOBATH pEIIaeMble 3a/ladyd  HECJIOKHBIMU
CXeMaMH, ThuarpaMmMaMu, HHOW rpauKkoi ¥ MX KOMOWHAIIHSIMH.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIe y4eOHbIC JCHCTBUS !

B XOJIe OOCYXXJEHHs Yy4yeOHOro Marepuaia, pe3yJIbTaToB JIa0OpaTOPHBIX
paboT 1 MPOEKTOB 3a71aBaTh BOMPOCHI IO CYIIIECTBY 0OCYKIaeMOM TEMbI U
BBICKA3bIBaTh WJCH, HAIICJIICHHBIC HA PEIICHHE 3aJa4d U TOJJICpKaHUE
0J1aro’KenaTeIbHOCTH OOIICHUS,



COMOCTAaBIIATh CBOM CYXKIEHUS C CYXICHUSMH JIPYyTUX YYaCTHHKOB
Jranora, oOOHapyXKMBaTh Pa3IU4KUe U CXOACTBO MO3UIIHIH;

BBIPAXKATh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTaX;
nyOJIMYHO NPEICTABIATh PE3YIbTAThl BBIIOIHEHHOIO (PU3NYECKOTO OIBITA
(PKCTIeprMeHTa, CCIIeJOBaHMsI, TIPOCKTA);

NOHMMAaTh W HWCIOJb30BAaThb  IPEMMYyIIECTBA  KOMaHIHOM U
WHAMBUAYAIbHON pabOThl MpU PEIIEHWH KOHKPETHOW (U3HUYECKOM
poOJIeMBl;

IIPUHUMATh LIEJIA COBMECTHOM JEATEIBHOCTH, OPraHU30BbIBATh JEUCTBUSA
no €€ JOCTH)KEHHIO. paclpelesiaTh PO, O00CyXIaTh MPOLECCH U
pe3yNbTaThl COBMECTHON pabOThI, 0000111aTh MHEHHUSI HECKOJIBKUX JIIOJICH;
BBIIIOJIHATH CBOKO YacTh paOOThI, JOCTUrasi KAY€CTBEHHOI'O PE3yJbTaTa 1o
CBOEMY HAIPABICHUIO WM KOOPAUHUPYS CBOU JACUCTBUSA C JAPYIMMU
YJICHAMHU KOMaH/Ibl;

OLICHMBATh KadyeCTBO CBOETO BKJaJa B OOUIMH MPOAYKT MO KPUTEPHSM,
CaMOCTOATENbHO C(OPMYIHMPOBAHHBIM YUYaCTHUKAMU B3aUMOJICHCTBHS.

PeryasiTuBHbIe yHUBEpPCAJIbHbIEC Y4eOHbIE 1eCTBUS

Camoopranu3anus:

BBISIBJISITH IIPOOJIEMBI B JKU3HEHHBIX U YUYEOHBIX CUTYyalUsX, TPEOYIOLINX
JUIsL pelieHus (PU3NYECKUX 3HAHUM;

OPUEHTHUPOBAThCA B  PA3JIMYHBIX MOJAXOJAX MPUHATHS  pElIeHUH
(vHAMBHIya bHOE, TPUHSATHE PEHICHUS B TPYIIE, NPUHSATHE PEIICHUN
IPYIINOW);

CaMOCTOSITEJIbHO COCTaBJISTh AITOPUTM pellIeHus (PU3NUecKor 3a1aul Win
IJlaHa MCCIEOBaHUS C YYETOM HMEIOIIMXCS PECYPCOB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATH MpEAJiaraéMble BApUAHTHI PEILICHUN;
nenath BRIOOp U OpaTh OTBETCTBEHHOCTH 3a PELICHUE.

CaMOKOHTpOJIL, SMOIUOHAJIbHbIN HHTE/JIEKT:

JlaBaTh aICKBATHYIO OLIEHKY CUTYallUH U [IpeiIarath IiaH €€ U3MEHEHMUS,
OOBSICHATh ~ TPUYHMHBI  JTOCTHKCHUS  (HEJOCTH)KCHUS)  PE3yJbTaToOB
NEeSTEIbHOCTH, JaBaTh OLIEHKY IPUOOPETEHHOMY OMBITY;

BHOCUTHh KOPPEKTHBBI B JICATEIBHOCTD (B TOM YHCIIC B XOJI BBIMOJHCHHUS
(U3MUECKOTO  WCCIIEJOBAaHWS WJIM TPOEKTAa) HAa OCHOBE HOBBIX
OOCTOSATENbCTB, HM3MEHUBLIMXCS CUTYyallMid, YCTAaHOBJIEHHBIX OLIMOOK,
BO3HHUKILIUX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSM;

CTaBUTh ce0s Ha MECTO JIPYroro yejoBeKa B XOJ€ Cropa WU AUCKYCCHU
Ha HAY4YHYIO TEMY, [IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY APYroro;



npU3HaBaTh CBOE MPaBO HA OMKOKY IPU pelIeHNH PU3NYECKUX 3a7a4 WU
B YTBEPKICHUIX HA HAYYHBIE TEMBI U TAKOE YK€ MPABO APYIroOroO.

ITPEAMETHBIE PE3YJIBTATDBI

K xoHIty 00yuenus B 7 KJjiacce MpeIMeTHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpakaTh CPOPMUPOBAHHOCTH Y 00YHAIOLIUXCS YMEHUINA:

UCIOJB30BaTh  IMOHATUA.  (PU3MUECKHME U  XUMHUYECKHE  SIBJICHMUS,
HAOI0/IEHUE, SKCIIEPUMEHT, MOJENb, TUIOTE3a, CAUMHHIBI (PU3NIECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHHUS BemiecTBa (TBEPIOE,
KHIKOE, Ta3000pa3HOe), MEXaHW4YecKoe JBIDKeHHe (paBHOMEpHOE,
HEpaBHOMEpHOE, TPSMOJIHHEHHOE), TPAaeKTOPHs, pPaBHOACHUCTBYIOIIAS
cwia,  gedopmanus  (ynpyras, — IUIaCTHYECKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYbI;

pasnmuuath siBineHus (auddysus, TerioBoe ABMKEHUE YACTHI[ BEIIECTBA,
paBHOMEpPHOE  JBWKEHHE, HEpPaBHOMEPHOE  JIBWKEHHUE, HHEpLus,
B3aMMOJICIICTBHE TeJ, paBHOBECHE TBEPABIX TEJ C 3aKPEIUIEHHOM OChIO
BpallleHus, Tepefada JaBICHUA TBEPABIMU TENaMH, J>KUIKOCTSIMH U
razamu, artMocdepHoe JaBlICHHE, IUIABaHUE TeJl, IPEBPAIICHHS
MEXaHMYECKOM JHEPrHH) 10 OMUCAHUIO UX XapaKTePHBIX CBOWCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JTaHHOE (PU3NUECKOE SBICHUE;
pacno3HaBaThb NPOSBJICHUE U3YYECHHBIX (PU3MYECKUX SIBICHUNA B
OKpYy’)XarollleM MHUpe, B TOM 4Yucie (U3MUECKHe SBICHUS B TPHUPOJIE:
IPUMEPHl ABMXKCHHUS C PA3TUYHBIMU CKOPOCTSAMU B JKUBOW M HEXHBOU
npupone, JACMCTBHE CHUJIBI TPEHUS B MPHUPOAEC U TEXHHUKE, BIHUSIHUE
aTMoc(epHOro NaBJIeHUsS Ha >KMUBOW OpraHU3M, IUIaBaHHE pbIO, pblyaru B
TeJe YeJOBEKa, MPU STOM MEPEBOIUTH MPAKTUIECKYIO 3a/1ady B y4eOHYIO,
BBIJICIISITH CYIIICCTBEHHBIC CBOWCTBA (MIpU3HAKHU) (PU3NICCKUX SBICHUH,
OTKCHIBaTh M3yUYEHHBIC CBOMCTBA TN M (PU3NYCCKUE SBICHHS, UCIIOIB3YS
¢dusnueckne BenuuyuHbI (Macca, 00BEM, IUIOTHOCTH BEIIECTBA, BpEM,
NyTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CUJIa YIIPYTOCTH, CHUJIA TSKECTH, BEC
TeJa, CWia TPEeHWs, JaBicHHe (TBEPAOTO Tena, JKHUIKOCTH, Trasa),
BBITAJIKMBAIOMIAs] CUJIa, MEXaHWYecKass padoTa, MOIIHOCTb, IJICYO CHIIBI,
MOMEHT CHJbl, KO3()(UIMEHT TOJE3HOr0 JEWCTBUS MEXaHU3MOB,
KUHETUYeCKass W TOTCHIMAIbHAS JHEPrHs), MPU OMUCAHWUU TMPABHIBLHO
TPaKTOBaThb  (PU3WYECKUH  CMBICH  HUCHOJB3YEMBIX  BEIUYMH, UX
0003HAaYEHUA W €IUHMIBI (U3UYECKHMX BEIWYUH, HAXOAUTh (HOPMYJIBI,
CBSI3BIBAIOIINE JAaHHYIO (PU3WYECKYIO BETUYHMHY C JPYTHMMH BEIMYUHAMH,
CTPOUTH IPaPUKH U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH,



XapaKTEepPU30BaTh CBOWCTBA TeJ, (U3WYECKUE SBICHUS U IPOIIECCHI,
UCIIOJB3YS TIpaBUIIa CIIOKCHHS CHJI (BIOJIb OJHOMW NpsAMOIA), 3aKoH [yka,
3akoH [lackans, 3aKkoH Apxumena, MpaBWIO paBHOBecHs pbryara (0JI0Ka),
«30JI0TO€ TMPaBUJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHUYEeCKOM
OHEPrud, NpHU OTOM JaBaTh CJIOBECHYIO (OpPMYIHUPOBKY 3aKOHAa U
3aMUCHIBATh €70 MATEMATUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3UYCCKUE SIBJICHUS, TTPOIIECCHI M CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE€ CHUTyallMil MpPaKTUKO-OPUEHTUPOBAHHOTO Xapakrepa:
BBISIBIIATh MPUYUHHO--CJICJCTBEHHBIE CBS3U, CTPOUTHh OOBsICHEHUE U3 1-2
JIOTUYECKUX I11aroB ¢ omopoil Ha 1-2 u3ydeHHBIX CBOWMCTBA (PUIUUYECKUX
SIBJICHUH, (PHU3NIECKUX 3aKOHA WU 3aKOHOMEPHOCTH;

pemarh pacuéTHble 3amadyd B 1-2 nelcTBHS, WCTHONB3YysS 3aKOHBI W
dbopmynbl, CBs3BIBatONIUE (PU3NYECKHE BEIMYMHBI. HAa OCHOBE aHaM3a
YCJIOBHUS 33/1a4d 3alHUChIBATh KPATKOE yCIIOBUE, MOJICTABIATh (hU3UUYECKUE
BEJIMYUHBI B (POPMYJIBI M MPOBOJIUTH PACUEThl, HAXOJIUTH CIPABOYHBIC
JTaHHbIC, HEOOXOAUMBIC JIJISI PEIICHUS 3a/a4, OLIEHUBATh PEATUCTUUYHOCTD
MOJTy4YeHHOU (PU3NUECKON BEJIUUUHBI;

pacro3HaBaTh TPOOJEMBbI, KOTOPbIE MOXHO pEIIUTh MPU MOMOIIU
buU3HYEeCKUX METOJIOB, B OITMCAHUU HCCIIEAOBAHUS BBIICIATH MPOBEPSEMOE
npeanonoxenne  (Tumoresy),  paszauyaTh W WHTEPIPETUPOBATH
MOJIYYCHHBIM pE3yibTaT, HAXOJWUTh OIMMOKKM B XOJ€ OIbITa, JeJaTh
BBIBOJIBI IO €T0 pe3yJIbTaTaMm,;

MPOBOJIUTH OMBITHI 1O HAOMIOACHHIO (U3MUECKUX SBICHUM WIIU
buszndecKux CBOWCTB TEN: dbopMyIUpOBaThH IPOBEPSIEMbIEC
MPEANOJIOKEHHS, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOT0 000pYA0BAHMS,
3aMUCHIBATh X0/ OMbITa U (POPMYITUPOBATH BHIBO/IHI,

BBITIOJIHATh TPSMbIC H3MEPEHHUS PACCTOSHHS, BPEMEHH, MAacChl Tela,
o0BéMa, CUIIBI M TeMIepaTypbl C MCIOJb30BAHUEM aHAJIOTOBBIX W
nM(ppOBBIX MPUOOPOB, 3aAMUCHIBATH IIOKA3aHUS MPUOOPOB C YUETOM
3a/ITaHHOM aOCOIFOTHOM MOTPEITHOCTH U3MEPEHUH;

MPOBOAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (PU3MUECKON BEIMUUHBI OT
JIPYyrof ¢ WCIOJIb30BAHUEM MPSIMbBIX H3MEPEHUH (3aBHCUMOCTH IyTH
pPaBHOMEPHO JBWKYIIETOCs Tela OT BPEMEHU JBIKCHHS Teja, CHUJIBI
TPEHUsI CKOJIBKEHHUS OT Beca TeJla, KauecTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTHU CHJIBI TPEHUSI OT TUIOIIAIU COMPUKOCHOBEHUSI TEJ, CUIIBI
YOPYTOCTA OT YJUIMHEHUS TPYKUHBI, BBHITAIKUBAIOMICH CHUIIBI OT 00BhEMaA
MOTPYXEHHOW YaCTU TeJla U OT IUNIOTHOCTH YKUJKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJIa, OT TUIyOMHBI, HA KOTOPYIO TIOTPYKEHO TEJIO, YCIOBHIMA
IUTABaHMS TeJl, YCJAOBHMI pPAaBHOBECHS pblyara W OJIOKOB), y4acTBOBAaTh B



IUIAHUPOBAaHUM  y4eOHOTO HCCIEIOBaHUA, CcOOUpaTh YCTAHOBKY U
BBITMIOJHATh WM3MEpPEHUs, CJeaysl MPeAoKeHHOMY IUIaHy, (UKCHPOBATH
pe3yNbTaThl TMOJMYYCHHOW 3aBUCHUMOCTH (DU3MUECKUX BEIUYMH B BUJC
NPEAIOKEHHBIX TaOMUIl U TpaUKOB, JENaTh BBIBOJBI MO pe3yybTaTam
UCCJICI0BAHMUS,

NPOBOJIUTh KOCBEHHBIE HW3MEPECHUs (PU3UYECKUX BeIWYWH (TUIOTHOCTH
BEILECTBA JKUJAKOCTH M TBEPAOrO TEJa, CHJIA TPEHUS CKOJbXKEHUS,
JABJICHWE  BO3/yXa, BbITAJIKUBAIOIIAs  CWUJa, JIEWCTBYIOIIAs  Ha
NOTPYKEHHOE B JKUIKOCTH TeNO, KOI(PPUIMEHT TMOJIE3HOrO NEeUCTBUS
NPOCTBIX MEXaHU3MOB), CIEAysl TMPEIJIOKCHHON WHCTPYKIMH: TIPH
BBIIIOJIHEHUH HW3MEPEHHUI CcOOMpaTh 3KCHEPHUMEHTAIBHYIO YCTAaHOBKY M
BBIUUCIISATH 3HAUEHNE UCKOMOW BEJTMYHHBI;

coOJII01aTh MpaBuila TEXHUKU O€30MacCHOCTH MpHU paboTe ¢ J1abopaTOpHBIM
o0opy/I0BaHUEM;

yKa3bIBaTh MPUHIUIBI JCHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BEChl, TEPMOMETp, JTUHAMOMETp, COOONIAIOIIMUECS COCYIbI, OapoMeTp,
phIYar, OABKHBIA U HETIOJBM)KHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTB;
XapaKTepU30BaTh MPUHIUMBI JEUCTBUS HM3YyYEHHBIX HPUOOpPOB U
TEXHHYECKUX YCTPOMCTB C OMOPOM HAa WX onucaHus (B TOM 4YHCIE:
NOJAIIMIHAKY, YCTPOMCTBO BOJONPOBOJA, TUIAPABIMYECKUN Ipecc,
MaHOMETp, BEICOTOMED, MTOPIITHEBON HACOC, aApEOMET]), UCTIONB3Ys 3HAHUS
O CBOMCTBax (pU3MYECKUX SBICHUN U HEOOXOAUMbIE (PU3UUECKHE 3aKOHBI
Y 3aKOHOMEPHOCTH;

NPUBOANUTH  NpUMephl  (HAXOAWTh  HHPOPMAIMIO O  MpUMEpax)
MPAKTHYECKOTO HCIOJIb30BaHUS (PU3NYECKUX 3HAHWA B TOBCETHEBHOM
KU3HM 1711 oOecrieueHnsi 0€30MacHOCTU MpU 0OpallleHuu ¢ mpudopamu 1
TEXHUYECKUMU YCTPOMCTBAMHM, COXPAHEHUs 3/0pOBbS U COOIIOACHMUS
HOPM 3KOJIOTHYECKOI0 MTOBEJIEHUS B OKPYKAIOIIEH Cpele;

OCYUIECTBJISATh OTOOpP HCTOYHMKOB HHpopMauuu B VHTepHeTe B
COOTBETCTBHUH C 33/IaHHBIM MTOMCKOBBIM 3alIpOCOM, HA OCHOBE UMEIOLIUXCS
3HAHUA © TYTEM CpPaBHEHUSA PA3IMYHBIX HCTOYHUKOB BBIJCITH
uH(pOpMaLIMIO, KOTOpasi SBISETCS MPOTUBOPEUYMBONM MM MOXET OBIThH
HEJI0CTOBEPHOM;

UCTIONIb30BAaTh MPH BBITIOJIHEHUHN YY€OHBIX 3a/laHUi HAYIHO--TIOMYJISPHYIO
JUTEPATYpy (PU3NUECKOTO COJEpkKaHHUs, CIpPaBOYHbIE MaTepUalbl,
pecypchbl cetu MHTepHeT, BlageTh npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBanust UHPOPMAIIUK U3 OHOW 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE KPATKHE MUCHMEHHBIE U YCTHbBIE COOOILECHUS Ha
OCHOBE 2—3 UCTOYHUKOB MH(MOpMAIUU (PU3NYECKOTO COAECpPKAaHUS, B TOM



qyclie MyOJWYHO JIeNaTh KPaTKUE COOOIIEHHUs O pe3ylibTaTaX MpPOEKTOB
WIM Y4YeOHBIX HCCIEAOBAaHUN, MPH 3TOM TIPAMOTHO HCIIOJIb30BATh
U3YYCHHBI TOHSATHMHBIN ammapar Kypca (OUM3HKH, COMNPOBOXKIAThH
BBICTYIUICHHE ITPE3CHTALNEH;

IPU BBIIOJHEHUH YYEOHBIX IPOEKTOB M HCCIEIOBAHUN pacHpeleisTh
00s3aHHOCTH B TPYyHNIE B COOTBETCTBUU C IOCTABICHHBIMU 3aJadami,
CIEAUTh 34 BBINOJHECHHEM IUIAaHA JACHUCTBHUM, aJEKBAaTHO OLICHMBATH
COOCTBEHHBIM  BKJaJ B  JESATEIBHOCTh  TIpPYyNIbl,  BBICTPAaWBATH
KOMMYHHKAaTUBHOE B3aUMOJCHCTBUE, YUUTHIBAs MHEHHUE OKPYKAIOIIHUX.

K xoHIty 00yuenus B 8 kJj1acce nmpeaIMeTHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YUAIONITUXCS YMCHUIA:

UCIIONIb30BaTh MOHATHA: Macca M pa3Mepbl MOJIEKYII, TETJIOBOE TBUKCHHUE
aTOMOB M MOJIEKYJI, arperaTHbIE COCTOSIHUS BELIECTBA, KPUCTAILIMUYECKHE U
amop(HbIe Teja, HACBHIILIEHHBIH W HEHACHIIICHHBI Map, BIIAXKHOCTb
BO31yXa, TeMIepaTypa, BHYTPEHHSS DSHEPrus, TEIUIOBOM IBUTATEb,
AIIEMEHTAPHBIN SIEKTPUUECKUNA 3apsif], FNMEKTPUIECKOE T0JIe, MPOBOIHUKU
U TURJICKTPUKH, TOCTOSHHBIN SJIEKTPUUECKUN TOK, MATHUTHOE TIOJIE;
pa3nuyath SBJICHUs (TEIIOBOE pacIIMpEHUE M CXKaTue, Teruionepenaya,
TEIUIOBOE PaBHOBECHE, CMAuMBaHME, KallWUIIPHBIC SBJICHMsS, UCHApEHUE,
KOHJICHCAIMs, TUIaBJICHUE, KpUCTauM3anus (OTBepleBaHKE), KUIICHHE,
TeIuIonepenaya (TerIIOpPOBOHOCTS, KOHBEKIIHS, U3JTy4YCHHE),
AJIEKTpU3ALIUA TeJl, B3aUMOJICHCTBUE 3apsJ0B, AEUCTBUS 3JIEKTPUUECKOIO
TOKa, KOPOTKOE 3aMblKaHHE, B3aMMOJCHCTBUE MArHUTOB, JCHCTBHUE
MarHUTHOTO TOJIS1 Ha MMPOBOJHKUK C TOKOM, 3JICKTPOMArHUTHASI WHITYKIHS)
0 ONUCAaHWI0 WX XapaKTEPHBIX CBOHNCTB W HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOMINX JaHHOE (PU3NYECKOE SBIICHUE,

pacnio3HaBaThb NpPOSBIEHUE U3YYECHHBIX (PU3MUYECKUX SIBICHUNA B
OKpYy’)XalollleM MHUpE, B TOM 4ucie (PU3MUECKHE SBJICHUS B IPUPOJE:
MOBEPXHOCTHOE HATHXKEHHWE U KaNMWUIPHBIC SBJICHUA B TPHUPOE,
KpUCTAIIBI B Tpupone, uinydenue CoiHIa, 3aMep3aHue BOJOEMOB,
MOpCcKue OpH3bl, 00pa3oBaHUE POCHI, TyMaHa, UHEsl, CHETa, AJIEKTPUIECKUE
SBJIEHUSI B aTMoc(epe, 3JIEeKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3eMiH, Aapeid MOoJI0COB, pOib MAarHUTHOTO TOJS M JKU3HH Ha
3emiie, ONIAPHOE CHUSTHUE, TIPU 3TOM MEPEBOIUTH MPAKTUIECKYIO 3379y B
y4eOHYI0, BBIICIATH CYIICCTBCHHBIC CBOMCTBA (MpU3HAKU) (PU3UUCCKUX
SBJICHU;

OIKCHIBaTh U3yUYEHHBIE CBOMCTBA TeN M (PU3NYECKUE SIBICHMS, UCIOIb3YS
(du3rueckre BeNUYHHbI (TeMIepaTypa, BHYTPSHHSS SHEPTHsl, KOIUYECTBO
TEIUIOTHI, yJeidbHAas TEIJIOEMKOCTh BEIECTBA, YACIbHAs TEIUIOTa



IUIaBJICHUS, YJEelIbHasg TeIUIoTa NapooOpa3oBaHMs, yJeidbHas TEIIoTa
CTOpaHHs TOIUIMBA, KOA()(PHUIMEHT TOJE3HOTO JEHCTBUS TEMJIOBOU
MAalllMHbl, OTHOCUTEJIbHAS BIIAXKHOCTH BO31yXa, JJIEKTPUYECKUHN 3apsih,
CHJIA TOKA, JJIEKTPUYECKOE HANPSIKEHHE, CONPOTHBIICHUE IPOBOJIHHUKA,
yIEIbHOE  CONPOTHBJIEHHWE  BemlecTBa, paboTa U MOILHOCTb
DIIEKTPUYECKOTO  TOKA), TPU ONUCAHWHM TMPABHIBHO  TPAKTOBAThH
¢u3nYECKUi CMBICIT WCIOJIb3YEMbIX BEIUYHH, 0003HAUYEHUS U €IUHUIIBI
(¢u3NYECKUX BEIMYUH, HAXOAWUTh (HOPMYIBI, CBS3BIBAIOLIME JAHHYIO
(u3NYECKyI0 BEIWYMHY C JAPYTMMHU BEJIMYMHAMH, CTPOUTH TIpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYUH,;

XapaKTepU30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBICHUS U TPOIIECCHI,
WCIIOJIBb3Yysl OCHOBHBIE IIOJIOKEHHUSI MOJEKYJISIPHO--KHHETUYECKON TEOPUH
CTPOCHHS BEIIECCTBA, MPUHIIMI CYNEPHO3UIMK ToJel (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsna, 3akoH OMa Jisl ydacTKa eI, 3aKOH
JIxoyna—JleHna, 3akOH COXpaHEHMS DJHEPIUM, IIpU OTOM JaBaTh
CJIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3alMCHIBATh €r0 MATEMAaTHYECKOE
BBIPAKECHHUE;

OOBSCHATh (PU3NYECKUE IPOLECChl W CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CUTyallUid IMPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBISIBIATH
PUYUHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 TOTHYeCKuX
mraroB ¢ omopod Ha 1-2 W3ydeHHBIX CBOWCTBA (DU3MYECKHUX SIBICHUH,
($u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pematb pacu€THble 3adaud B 2-3 JEHCTBUS, HUCHOJB3Yys 3aKOHBI U
(dopMyIibl, CBs3bIBaKOIIME (PU3MUECKUE BEIMYMHBI. HAa OCHOBE aHAlU3a
YCHOBHUSL 3aJla4yd 3alMCBhIBATh KPATKOE YCJIOBHUE, BBISABIATH HEIOCTATOK
JAHHBIX I pelIeHHs] 3aJadyd, BBIOMpATh 3aKOHbI U (QOPMYIIbI,
HeoOXoauMble g €€ pelleHHs, MPOBOAUTH pacuéThl U CpPaBHUBATh
NOJTy4YE€HHOE 3HauUeHUe (PU3NYECKOMN BETMYMHBI C U3BECTHBIMU JAHHBIMH,
pacro3HaBaThb NPOOJEMBI, KOTOPbIE MOXHO pELIUTh MPU MOMOIIU
(GU3MYECKUX METOJOB, HCMOJb3Yys OMUCAHUE MCCIEIOBAHUS, BBIICIATh
IIPOBEPSAEMOE  MPEIIOIOKEHUE, OLEHUBATh IPABUIBHOCTh MOPSAKA
IIPOBE/ICHMS UCCIIEOBAHUS, JAEJIaTh BBIBOJBI;

OPOBOAMTH OMBITBI MO HAOMIOACHUIO (PU3UUYECKUX SBICHUM WM
(U3NUIECKUX CBOWCTB Tel (KaluUIIPHBIE SIBJICHUS, 3aBUCMOCTD JTaBJICHUS
BO3/yXa OT €ro 00bEéMa, TeMIepaTypbl, CKOPOCTH MPOLIECCA OCThIBAHUS U
HArpeBaHMsl MPHU U3JIyYCHHH OT I[BETa W3Iydaromied (moryiomaroiieii)
NOBEPXHOCTH, CKOPOCTh MCHAPEHHUS BOJBI OT TEMIIEPATYphl KUJAKOCTU U
IO €€ TIOBEPXHOCTH, DJJIEKTpHU3alus Tel W B3auUMOJEUCTBUE
DIEKTPUYECKUX 3apsANIOB, B3aWMOJICUCTBUE IIOCTOSHHBIX MAarHHUTOB,



BU3yallM3allMsl MAarHUTHBIX IIOJIEW IOCTOSIHHBIX MAarHUTOB, JE€UCTBUS
MarHUTHOrO MOJs Ha NPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMATHWUTA,
CBOWCTBA DJICKTPOABHTATENSl TOCTOSHHOTO TOKa). (OPMYJIHpPOBATH
IPOBEpsIEMbIE MPEOIOKEHUS, COOMPATh YCTAHOBKY M3 MPEIJIOAKEHHOTO
000pyI0BaHUsl, OMMUCHIBATH XOJ1 ONBITA U (DOPMYJIUPOBATH BHIBOIBI,
BBIIOJIHATh ~ NPSAMBIE  W3MEPEHHS]  TEMIEPATYpbl,  OTHOCHTEIbHOMN
BJIQXHOCTH BO3/AyXa, CHJbl TOKA, HAINpSKEHUS C MCIOJIb30BaHUEM
aHAJIOTOBBIX MPUOOPOB M JATYMKOB (DU3MYECKUX BEIUYHMH, CPAaBHUBATh
pe3yJIbTaThl U3MEPEHUM ¢ YIETOM 3aJaHHOM aOCOIFOTHOM MOTPEITHOCTH,
MPOBOJIUThH MCCIIEIOBAHUE 3aBUCUMOCTU OJHON (hM3UUECKON BETUYUHBI OT
Ipyroil ¢ WCIOJNB30BAaHUEM TMPSAMBIX H3MEpPeHHUH  (3aBUCHMOCTH
CONPOTHUBJIEHUSI NPOBOJHUMKA OT €ro JUIMHBI, IUIOWAAX IOIEPEYHOTrO
CEYECHMS U YACIBHOIO CONPOTUBIIEHUS BEIIECTBA IPOBOJHUKA, CHIIBI TOKA,
UAYLIEro 4Yepe3 MPOBOAHMK, OT HANpsDKEHUS Ha  I[POBOJHMKE,
UCCJEIOBAHUE TOCJIEOBATEIbHOTO U  MApajluIe]bHOTO  COEAMHEHUU
NPOBOJTHUKOB): TUIAHUPOBATh HCCIEJAOBaHKWE, COOHMpATh YCTAHOBKY H
BBINIOJIHATh W3MEPEHHMs], CIEAYysS NPEIJIOKEHHOMY IUIaHy, (PUKCHpOBATh
pe3ysbTaThl MOJYYEHHOM 3aBHCHUMOCTH B BHUAE TaOMuL U TrpaduKoOB,
JIeJIaTh BBIBOJIBI 110 PE3YJIBTATAM HCCIICOBAHUS;

NPOBOJIUTh KOCBEHHBIE HW3MEpPCHHS (U3NYECKUX BeIUYnH (yIebHas
TEIJIOEMKOCTh ~ BEIIECTBA, COMNPOTUBIECHUE MNPOBOAHUKA, paboTa U
MOIIIHOCTh JJIEKTPUYECKOT0 TOKA): IUIAHUPOBATh U3MEPEHHs, COOMpaTh
HKCIIEPUMEHTAIIBHYIO0 YCTaHOBKY, CIENysl MPEIJI0KEHHON WHCTPYKLMH, U
BBIYMCIIATh 3HAUEHHUE BEJINYNHBI,

coOJII0/1aTh MpaBUJia TEXHUKHA 0€30MacCHOCTH MpHU padoTe ¢ JabopaTOPHBIM
o0opyI0BaHUEM;

XapaKTepu30BaTh MPUHUUINBl JACUCTBHS H3YYEHHBIX HNpPHOOPOB U
TEXHHYECKUX YCTPOMCTB C OMOpPOM Ha WX onucaHus (B TOM 4YHCIIE:
CUCTEMa OTOIUICHMSI JOMOB, TMIPOMETp, MapoBasi TypOWHA, aMIepMETP,
BOJIbTMETP, CUETUMK OJIIEKTPUUECKOW HHEPTUH, 3JIEKTPOOCBETUTEIbHbIE
npuOOpPBI, HArPEeBaTEIILHBIC AIEKTPOIIPUOOPHI (TIPUMEPBI), IECKTPUICCKHIEC
IPEIOXPAHUTEIH, HICKTPOMATHHT, 3JICKTPOBUTaTE b OCTOSHHOTO TOKA),
UCIOJIB3YSl 3HAHMSI O CBOWMCTBAaxX (DM3MUECKHUX SIBJICHUN UM HEOOXOAUMBIE
bu3nUecKue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKHUE YCTPOMCTBA M H3MEpPUTEIbHbBIC
npuboOphl MO CXeMaM M CXCMATUYHBIM pPUCYHKaM  (JKUJIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUIPOMETP, ABUTATEIb BHYTPEHHEIO
CropaHusi, 3JEKTPOCKOI, PEOCTAT), COCTABJIATH CXEMbI 3JICKTPUUCCKHX



Henei ¢ mociueAoBaTeIbHBIM U MapalyIebHBIM COSIMHEHUEM DJIEMEHTOB,
pasznuyasi yCJIoBHbIE 0003HAUCHHS FJIEMEHTOB JJIEKTPUUECKUX IETeH;
NPUBOANUTH  TpuMepsl  (HAXOAWTh WHPOpPMAIMIO O  MpUMEpax)
MPAKTUYECKOTO MCIOIB30BaHUS (DU3UUYECKUX 3HAHUM B TOBCETHEBHOMN
KU3HU JJIs1 oOecrieueHrss 6€30IacHOCTH MpH oOpaIlieHuy ¢ mpudbopaMu H
TEXHUYECKUMU YCTPOMCTBAMH, COXPAHEHUS 3J0pPOBbS U COOIIOACHHUS
HOPM 3KOJIOTHYECKOI0 MOBEJIEHUS B OKPYKAIOIIEH Cpele;

OCYUIECTBJIATh TMOUCK HHPoOpMaMK (U3UYECKOTO COJACpKAHUS B
WuTepHeTe, Ha OCHOBE HMEIOMIMXCS 3HAHUH M MyTEM CpPaBHEHUS
JOTIOTHUTEIBHBIX ~ MCTOYHUKOB  BBIJIEIATH  MHGOpPMAIMIO, KOTOpas
SBIIIETCS IPOTUBOPEUUBON MIIU MOYKET OBITH HEJTOCTOBEPHO;
UCIIOJIb30BAaTh MPH BBIMTOJHEHUU YUEOHBIX 3a/laHUi HAYYHO--TIOMYJISIPHYIO
JUTEepaTypy (PU3MYECKOro COAEpKaHWUs, CIPABOYHBIE MaTepuabl,
pecypcsnl cetu MHTEepHeT, BiageTs npuéMaMyu KOHCIEKTUPOBAHHUS TEKCTa,
npeoOpa3oBaHus UHPOPMALIUU U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC NMHCHbMEHHBIE M KpaTKHE YCTHBIE COOOIIEHUS,
o000miass uHOpPMALMI0O U3 HECKOJIBKHUX HCTOYHUKOB (PU3HUUYECKOTO
COJEpKaHus, B TOM 4UHCJIE MyOJUYHO MPEACTABIATh pPE3YyIbTaThl
IPOEKTHON WJIM HCCIEN0BATENbCKON AESITENbHOCTH, NPU 3TOM IPAMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TOHATUIHBIA anmapar Kypca (U3HKH,
COIIPOBOXAATh BBICTYILJICHUE MTPE3EHTAINCH;

OpU BBIIIOJIHEHUU YYEOHBIX IPOEKTOB U HUCCIEIOBAaHUM (PU3NYECKUX
IPOLIECCOB paclpeeNiaTh OOS3aHHOCTH B TpYyNNE B COOTBETCTBUH C
MOCTaBJICHHBIMU 3aJla4aMH, CJIEIUTh 32 BBINOJIHEHUEM IUIaHa JCHCTBUM U
KOPPEKTUPOBAaTh €ro, aJeKBAaTHO OIICHMBATh COOCTBEHHBIN BKJIaa B
JeSITEIbHOCTH TPYIIBI, BRICTPAUBaTh KOMMYHHKATUBHOE B3aUMOJICHCTBUE,
IPOSIBIISIE TOTOBHOCTh pa3peliaTb KOHPIUKTHI.

K xonIty o0ydenus B 9 ki1acce npeaMeTHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YUAIONITUXCS YMECHHIA:

UCIIOIB30BaTh IOHATHS. CHCTEMa OTCuYéTa, MaTepHaibHas TOYKa,
TPAaeKTOPHUs, OTHOCHTEIBHOCTh MEXAHHUECKOTO ABIDKCHHS, Ie(hOopMarivs
(ympyrasi, miaacThdeckas), TpEHHE, IECHTPOCTPEMHUTEIIBHOE YCKOPCHHE,
HEBECOMOCTh M TEPErPy3KH, IICHTP THKECTH, aOCOMIOTHO TBEPIOE TEIIO,
LCHTP TSHKECTH TBEPIOrO TEjla, paBHOBECHE, MEXAHHMUYCCKUE KOJICOAHUS H
BOJIHBI, 3BYK, HH(QPa3ByK M YIbTPa3BYK, JJICKTPOMArHUTHBIC BOJIHEI,
IIKaia 3JEeKTPOMAarHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JAIbHO30PKOCTb,
CIEKTPBI UCITYCKaHUS U TOMJIOIIEHUs, anb(a-, OeTa- U raMMa-u3aydeHus,
U30TOIIBI, SIICPHAS DHEPTETHKA,



pa3nnyarh SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSMOIUHEHHOE
JIBUKEHHE, PaBHOYCKOPEHHOE MPSMOJMHEWHOE [BIXKEHUE, CBOOOIHOE
NaJieHue TeJ, PABHOMEPHOE JBM)KEHHUE MO OKPY>KHOCTH, B3aUMOJCICTBUE
TEJl, peaKTHBHOE IBM)KEHHE, KOJIeOATeNbHOE JBIDKCHUE (3aTyXarollue H
BBIHYK/ICHHBIC KOJIE0aHWs), PE30HAHC, BOJIHOBOE IBIDKEHHE, OTPaKCHHE
3BYKa, NPSIMOJIMHEMHOE paclpOCTPAHEHUE, OTPAXKEHHE U MPEIOMIICHUE
CBETa, II0JJHOE BHYTPEHHEE OTPaKEHUE CBETA, pa3IokKeHHe Oesloro ceera B
CHEKTP M CJOXXEHHE CHEKTPaJbHBIX [IBETOB, JUCIEPCUS CBETA,
€CTECTBEHHAsl PaJUMOAKTUBHOCTh, BO3HUKHOBEHME JIMHEWYATOIO CIEKTpa
W3JTy4eHHSI) TI0 OTMCAHUIO UX XaPAKTEPHBIX CBOMCTB M HAa OCHOBE OITBITOB,
JIEMOHCTPHUPYIOMINX JaHHOE (PU3NYECKOE SBIICHUE,

pacrmo3HaBaTh TMPOSBICHHE HM3YYECHHBIX (PU3UUECKUX SIBICHUNA B
okpyxarmeMm mupe (B TOM uucie (u3ndeckue SBICHHUS B TPUPOJIE:
IPWINBBI U OTJIMBBI, ABMKEHUE IITaHEeT COJIHEYHOUM CUCTEMBI, pEaKTUBHOE
JNBUKEHHUE JKUBBIX OpPraHU3MOB, BOCHPHUATHE 3BYKOB >KHMBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKHE BOJHBI, I[yHaMH, 3XO0, LBETa Tel,
ONTHYECKHUE SIBJICHUS B MPUPOJE, OMOJIOTMYECKOE ACHCTBUE BUIUMOTO,
yJIbTpauOJETOBOIO U PEHTIC€HOBCKOIO M3JIY4YEHHH, €CTECTBEHHBIM
paAMOaKTUBHBIA (POH, KOCMUYECKHE JIyYd, PaJUOAKTUBHOE H3ITyUEHUE
OPUPOAHBIX MHUHEPAJIOB, JEWCTBHE PAJAMOAKTUBHBIX W3Iy4YEHUH Ha
OpraHu3M 4YeJIOBEKa), MPU ITOM IMEPEBOAMTH IMPAKTHUYECKYIO 3a1ady B
y4eOHYI0, BBIACTATH CYIIECTBCHHBIC CBOMCTBA (MpHU3HAKU) (DU3UYECKUX
SIBJICHUH,

OIKCHIBaTh U3yUYEHHBIE CBOMCTBA TeN M (PU3NYECKUE SIBICHMS, UCIOIb3Ys
¢du3nveckue BETUYMHBI (CpeaHSS M MTHOBEHHAs CKOPOCTh Tela TpHU
HEPaBHOMEPHOM JIBW)KEHUH, YCKOPEHHE, NEpEeMEIIeHHe, MyTbh, YyrioBas
CKOPOCTb, CHJIa TPEHUs, CHJIa YOPYIOCTH, CHJIA TSKECTH, YCKOPEHHUE
CBOOOJHOrO TMAaJEeHMs, BEC Tejla, HUMIYJbC Tela, HMIIYJIbC CHJIBI,
MexaHudeckasg paboTa M MOUIHOCTb, NOTEHIMAJbHAs SHEPrus Tena,
MOJHITOrO0 HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHUHMAIbHAS SHEPTUsl CHKATOU
NPYKWHBI, KHUHETHUYECKash SHEprus, IOJIHAs MeXaHWU4ecKash >SHeprus,
NEepUOJ U YacToTa KojeOaHuM, UIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETa, MOKA3aTeNib MPEIOMIICHHS CPEJIbI), IPH OMHCAHUH
NPaBUJIBHO TPAKTOBAaTh (U3MYECKUN CMBICI MCHOJIb3YEMbIX BEJIMYUH,
0003HAaYEHUA W €IUHMIBI (U3UYECKUX BEIWYUH, HAXOAUTh (HOPMYIIBI,
CBSI3BIBAIOIIME JAaHHYIO (PU3NYECKYIO0 BEITUYHMHY C JPYTMMH BEJIMYUHAMH,
CTPOUTH IPaPUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH,
XapaKTepu30BaTh CBOMCTBA Tel, (PU3NUYECKUE SIBICHUS U TPOIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHHUs SHEPIUH, 3aKOH BCEMHUPHOrO TATOTEHUS,



NPHUHIAIT CYTEPIO3UIMN  CHJI, TPUHIUI OTHOCHTENbHOCTH [ amues,
3akoHbl HpIOTOHA, 3aKOH COXpaHEHHs] UMITYJIbCa, 3aKOHBI OTPAXKEHUS U
MPETOMIICHHUS CBETA, 3aKOHBI COXPAaHEHUS 3apsA0BOIO M MAaCCOBOIO YMCEN
IpU SIACPHBIX PEAKIWSX, MPU ITOM JIaBaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHA U 3aIMCHIBATh €r0 MaTEMaTHUECKOE BBIPAKCHNUE;

OOBSCHATh (U3MYECKHE TPOILECChl W CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CUTyaIlil MPaKTUKO-OPUECHTHUPOBAHHOTO XapaKTepa. BBISABIATDH
NPUYHUHHO--CIICJICTBEHHBIC ~ CBSI3M, CTPOUTh OOBSICHeHHEe U3 2-3
JIOTUYECKHX IIIaroB ¢ OMOpPO Ha 2—3 M3yYEHHBIX CBOMCTBA (HU3MUECKUX
SIBIICHUH, (PU3NIECKIX 3aKOHOB WJIM 3aKOHOMEPHOCTEHH;

pemath pacy€THble 3adaud  (omuparmmpecs Ha cucTeMy U3 2-3
YpaBHEHHUIA), HCIIONIB3YSI 3aKOHBI ¥ (DOPMYIIBI, CBS3BIBAIONINE (DU3NICCKHEC
BEJIMYMHBI. HAa OCHOBE aHajlM3a YCJIOBUS 3a7add 3allMChIBATh KPaTKOE
YCIIOBHUE, BBISBISATH HEIOCTAIOIINE WIIM W30BITOYHBIC JTAaHHBIC, BHIOWPAThH
3aKOHBI U (HOPMYIBI, HEOOXOAMMBIE AJISl PEUICHUS, TPOBOIUTH PACUETHI U
OLICHWBATh PEAIUCTUYHOCTh TOJYYEHHOTO 3HA4YeHHUA (PU3UIecKoi
BCJIMYMHBI;

pacro3HaBaTh TPOOJEMBbI, KOTOPbIE MOXHO pEIIUTh MPU MOMOIIU
bU3NMYEeCKUX METOJIOB, HCIOJB3Yysl OMHCAHUE HCCIECIOBAaHUS, BBIJCIAThH
IpOBEPSEMOE TPEIANONOKEHNE, OICHUBATh MPABMWIBHOCTh MOPAIKA
NPOBEJCHUSI  MCCIICJIOBAHMs, JelaTh BBIBOABI, HHTEPIPETUPOBATH
PE3yJIbTaThl HAOIIOICHUN U OTIBITOB;

NPOBOAWTH OMNBITBI TIO0 HAOMIONCHUIO (PU3UYCCKUX SBICHUH WM
(u3MUECKUX CBOMCTB Tell (M3ydeHHe BTOpPOro 3akoHa HbrOTOHA, 3aKoHA
COXPaHEHHUs HHEPTUH, 3aBUCHUMOCTh TEpHoAa KoJeOaHWW TPYKUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPY>XKUHBI U HE3aBUCUMOCTH OT
aAMIUTATYIBI MAJIBIX KOJICOAHMH, TPSMOIMHEHHOE pacIpOCTPAaHCHHUE CBETA,
pa3nokeHre OeNoro CBeTa B CHEKTP, M3YUEHUE CBOMCTB M300paKeHUs B
IUIOCKOM 3€pKajie W CBOWCTB HM300pa)X€HHUs MpeaAMeTa B coOMparomieit
JWH3€, HAOJIOJICHUE CIUIOIIHBIX W JIMHEHYATBIX CIIEKTPOB H3ITyUCHUS):
CaMOCTOATENIbHO  COOMpaTh YCTaHOBKY M3 H30BITOYHOrO Habopa
o0OpyJOBaHUs, ONHUCHIBATH XOJ ONBITA W  €ro  Pe3ylbTarhl,
(GbopMyJIMPOBATH BHIBOJIHI,

MPOBOANTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX U3MEPEHUH, OTpPEeeIIss
CpelHee 3Ha4YeHHWE U3MepseMoil Belu4MHbl ((HOKYCHOE pacCTOSHHE
coOuparomiei JHMH3bI), OOOCHOBBIBATH BBIOOp CIIOCO0OAa H3MEPEHHUS
(3MepuTEIBHOTO PUOOPA);

OPOBOAMTH HCCIEAOBAHHWE 3aBUCUMOCTEH (U3MUECKHX BEJIUYUH C
UCITIOJIb30BAHUEM TPSMBIX HM3MEpPEHHH (3aBUCUMOCTh IyTH OT BPEMCHHU



IpU PaBHOYCKOPEHHOM JIBIKEHUHU 0€3 HadallbHON CKOPOCTH, Mepuoja
KoJeO0aHUN MaTeMaTUYeCKOro MasTHUKA OT AJUHBI HUTH, 3aBHCUMOCTH
yria OTpakK€HHUs CBETa OT yrjla MaJeHUs W yria MpeIoMJICHHUs OT yria
NaJeHus). TUIAHUPOBaTh HCCIICJOBAaHHE, CaMOCTOSATENILHO COOHMpaTh
YCTaHOBKY, (DUKCHUpOBaTh pe3ysbTaThl IOJYYEHHOM 3aBHUCHMOCTH
¢u3nyecKux BEIMYMH B BUAE TaOMUIl U rpaduKoB, AeNaTh BHIBOJBI IO
pe3yJbTaTaM HCCIeI0BaHus;

IPOBOANTh KOCBCHHBIC W3MEPEHUSI (PU3MYECKUX BENWYHH (CpemHss
CKOPOCTb M YCKOPEHHE Tejla NpPH pPaBHOYCKOPEHHOM JBUKCHHH,
YCKOpEHUE CBOOOJHOrO Mai€HUs, KECTKOCTb NPYKHUHBI, KOAIP(PULIUEHT
TPEHHsI CKOJBXKEHHs, MeXaHHueckas pabdoTa M MOIIHOCTb, YacToTa H
nepuoj; KojeOaHWH MaTeMaTUYeCcKOr0 W TMPYKHHHOTO MAasiTHHKOB,
OnTHYEeCKass CHja coOWparomeld JHH3bI, pPaJHOaKTHBHBIA  (DOH):
IUIAHUPOBaTh HM3MEPEHHUs, COOUpaTh SKCHEPUMEHTAIbHYIO YCTaHOBKY HU
BBITIOJHATh U3MEPEHUS, CIEIysl MPEII0KEHHOW HHCTPYKIIUH, BBIUUCIISTH
3HaYCHHUE BEJIMYMHBI U aHAJTU3UPOBATH MOIYICHHBIE PE3YyIbTAThl C yUETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHNI;

coOJII01aTh MpaBujla TEXHUKU O€30MacCHOCTH MpHU paboTe ¢ J1abopaTOpHBIM
o0opy/1I0BaHUEM;

paznuyaTh OCHOBHBIE MPH3HAKA M3YYCHHBIX (U3NYECKUX MOJEIEH:
MaTepuagbHas TOUYKa, aOCONIOTHO TBEPJOE TENO, TOYCHHBIH HCTOUYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAaHETapHas MOJENIb AaToMa, HYKJIOHHas
MOJIeJIb ATOMHOTO $]1pa;

XapaKTepu30BaTh MPUHUUINBl JACHCTBHS HW3YYEHHBIX MNPUOOPOB WU
TEXHUYECKHX YCTPOHCTB C OINOpOW Ha WX omnucanus (B TOM YHCIHE:
CIMIOMETP, NATYMKH TIOJIOKEHHUsS, PACCTOSHUS M YCKOPEHHs, PpaKeTa,
9XOJIOT, OYKH, Mepuckom, ¢oToanmnapar, ONTUYECKUE CBETOBOJBI,
CIIEKTPOCKOII, JIO3MMETp, Kamepa BuibcoHa), HCIONB3ys 3HAHUS O
CBOMCTBax (U3MYECKHX SBJICHUA W  HEOOXOIUMble (PU3HUECKUE
3aKOHOMEPHOCTH;

UCTIOJIb30BaTh CXEMbl M CXEMAaTHUYHbIE PUCYHKH M3yUYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTEIBHBIX NPUOOPOB M TEXHOJIOTMYECKHUX MPOLECCOB
OpU PEIICHUH Y4eOHO--MPAKTUYECKUX 3aJad, ONTHUYECKHUE CXEMBI IS
MOCTPOEHUS N300PAKEHUI B MIIOCKOM 3€pKajie U coOMparolen JuH3eE;
NPUBOJUTh  HpuMepbl  (HAXOAUTh  WHPOPMAIMIO O  MpUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUA (PU3UUECKHX 3HAHUNA B IOBCEJHEBHOU
KU3HH NI oOecrieueHusi 6€30MacHOCTH MpU 0OpallieHuu ¢ mpudbopamu u
TEXHUYECKUMU YCTPOMCTBAMH, COXPAHEHUS 3/J0pOBbS U COOIIOACHHUS
HOPM DKOJIOTUYECKOTO TOBEJICHHSI B OKPY’KaIOIIEH Cpee;



OCYIIECTBIATh TMOUCK wHPOpMaK  (U3UYECKOTO COACpPKAHUS B
HuTepHeTe, caMocTosATENhHO (HOPMYIHUPYS TOUCKOBBIA 3aMPOC, HAXOIUTh
MyTH OTNPEACIICHUsI TOCTOBEPHOCTH MOJYIYCHHOW MH(POpPMAIIMA Ha OCHOBE
UMEIONINXCS 3HAHUN U TIOTIOJTHUTEIbHBIX UCTOYHHUKOB,

UCTIOJIb30BAaTh MPH BHITIOJIHEHUHN YYCOHBIX 3a/IaHUii HAYIHO--TIOMYJISIPHYIO
JUTEPATYpy (PU3MUECKOTO COJACpkKaHHS, CIPaBOYHBIC MaTepUalbl,
pecypchl cetu MaTEpHET, BliageTh MpuéMaMyu KOHCIIEKTUPOBAHMS TEKCTa,
npeoOpa3oBaHus HHGOPMAIIUU U3 OJTHOIM 3HAKOBOW CHCTEMBI B JPYTYIO;
CO3/1aBaTh COOCTBCHHBIC NMUCHMEHHBIC W YCTHBIE COOOIICHUS HAa OCHOBE
uHPOpMAIMM W3 HECKOJBKHX HWCTOYHUKOB (DH3UUECKOTO COJICpXKaHUS,
MyOJUYHO TPEICTABIISATh PE3YIbTaThl MPOSKTHON HITH MCCIICIOBATEIHCKOMN
NEATETLHOCTH, TPH O3TOM TPAMOTHO  HCIOJIB30BaTh  HM3yYCHHBIN
NOHATUWHBIN amnmapar u3ydaeMoro pasaena (U3UKA W COMPOBOXKIATH
BBICTYIUICHUE Tpe3eHTAIMell ¢ Y4€TOM OCOOEHHOCTEH ayauTOpuu
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KosnyecTBO yacos JJIeKTPOHHBbIE
Ne HaumeHoBaHHe pa3iejioB H TeM (undpoBbie)
Konrpoabubie IIpakTHyeckue
n/m NMporpamMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
Pa3jnen 1. ®u3uka u eé poJib B NO3HAHHH OKPY:KaIOIIEero Mupa
bu6mmoreka [IOK
11 dusiica - nayka o npupoae 2 0 0 https://m.eds00.ru/7f416194
bubmuoreka [JOK
12 PusirieciHe BemH HibI 2 . . https://m.eds00.ru/7f416194
. bubmuoreka [JOK
1.3 EcrecTBeHHOHAayYHBIH METO/ TTO3HAHUS 2 0 1 https://m.edsoo.ru/7f416194
Htoro no pazneny 6
Pa3nen 2. [lepBoHayaabHbIe CBEEHHS 0 CTPOEHUH BEIeCTBA
bu6mmoreka [JOK
2.1 1
CTpoenne peiiecTsa 0 0 https://m.eds00.ru/7f416194
59 JIBr>KeHre U B3aUMOJICCTBUE YaCTHUII 1 0 1 bubnunoreka [JOK
' BEIIECTBA https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
2.3 A 2 0 0
TPETATHEIE COCTOARAA BEMECTa https://m.edso00.ru/7f416194
Hroro mo pazneny 4
Paznen 3. /IBu:KeHHe U B3aUMO/IeiiCTBHE TeJl
bu6mmoreka [JOK
1 M 1
3 CXAHITICCKOT ABHACHHC 8 0 https://m.edso0.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 6 0 2 bu6mmoreka [JOK



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

https://m.edsoo.ru/7f416194
bubmunoreka [JOK

3.3 Crna. Buer cun ! 2 https://m.edso00.ru/7f416194
Hroro no pazneny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUAKOCTEH U ra3oB
41 JlaBnenue. llepenaua naBiaeHus: TBEpAbIMU 5 0 bubmmorexa [JOK
' TeJIaMH, JKUJIKOCTSIMHU U ra3aMu https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 JlaBIIeHHE XKHKOCTH 6 0 https://m.eds00.ru/7f416194
bu6mmoreka [IOK
4.3 ATmocpeproe naseHme 2 0 https://m.eds00.ru/7f416194
44 JleficTBHE KUIKOCTHU U T'a3a Ha NOTPYKEHHOE 8 9 bubnuorexa [JOK
' B HUX T€JIO https://m.edso00.ru/7f416194
Hroro mo pazneny 18
Pa3nen 5. PaGora u MomHoCTh. JHEprus
bu6mmoreka [IOK
A P 4
> a00Ta 1 MOIIHOCTS 0 https://m.eds00.ru/7f416194
bu6mmoreka [IOK
5.2 Hpoctere mexarusMbl 6 ! https://m.eds00.ru/7f416194
bu6mmoreka [{OK
53 Mexarutieckas sHeprius S 0 https://m.eds00.ru/7f416194
Hroro no pazneny 15
PesepBHoe Bpems 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 11



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

8 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBo 4acos

DuekTponnbie (udposbIe)

Ne i/ Konrposbneie IIpakTnyeckue
NPOrpaMMmbl Bcero o0pa3oBaTejbHbIe pecypchl
padoThI padoTsbI
Pazjnen 1. TeruioBble siB1eHUS
. bu6nmoreka LIOK
1.1 CrtpoeHue u CBOMCTBA BEIECTBA 3 0 0 https://m.edsoo.ru/7fA181ce
bubnuoreka [{OK
12 Tenossie mporecc! 21 L 4 https://m.edsoo.ru/7f4181ce
Htoro no pazneny 24
Pa3nen 2. DjaekTpuYecKHe H MATHUTHBIE SIBJIEHHSA
51 DJNIEKTpUUYECKUE 3apsbl. 3apsKEHHbIE 5 0 0 bubnnorexa [JOK
' TeNa U UX B3aMMOJIEHCTBHE https://m.edsoo.ru/7f4181ce
bubnmoreka LIOK
2.2 IT i i 20 1 6
OCTOTHHBII SACKTPHACCIHI TOK https://m.edsoo.ru/7f4181ce
bubnmoreka LIOK
2.3 M 6 1 1
ATHITTHRIC ABACHIA https://m.edsoo.ru/7f4181ce
bu6nmoreka LIOK
2.4 4
UICKTPOMATHHTHAS HHAYKILHS 0 0 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 36
Paznen 3. [loBTopenue
[ToBTOpeHue kypca 7-ro u 8-ro Kjaccos,
3.1 BKITIOYAst aJIMIHUCTPATHBHEIC 8 3 0 https://oge.fipi.ru/bank/index.php
KOHTPOJIbHBIE paOOThI
Hroro 8



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://oge.fipi.ru/bank/index.php

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

11




9 KJIACC

KoJymn4yecTBO 4acoB DJIeKTPOHHbBIE
Ne HaunMeHoBaHue
(mudposrbie)
n/ pasgeroBuTeM  Bcer Koutpoanrn  IlpakTmueck
oOpa3oBaTe/ibHbIE
I nporpaMmMabl 0 ble padoThI ue padoThbl
pecypchbl
Pasznea 1. Mexannyeckue siBJIeHUHA
Mexanudeckoe
JE— bu6nmoreka [IOK
1.1 6 0 1 https://m.edsoo.ru/7f41
CII0COOBI €r0
a4ab
OIMCAaHUSL
BzaumonerictBue bubnmorexa LIOK
1.2 14 1 2 https://m.edsoo.ru/7f41
Tel
adab
3AKOHEL bubmuorexa [{OK
1.3 8 0 2 https://m.edsoo.ru/7f41
COXpaHEHUs
a4ab
Pemrenue 3agau
14 }'IIO TEME 12 0 0 https://ph)@-
MexaHu4decKue oge.sdamgia.ru/
siBIeHUs"
Wroro mo pazneny 40
Paznea 2. Mexann4deckue KOJ1e0aHUA U BOJIHBI
MexaHndeckue bubmmorexa [IOK
2.1 6 0 2 https://m.edsoo.ru/7f41
KOJIEOaHUs
a4ab
MexaHndeckue bubmmorexa [IOK
2.2 6 1 2 https://m.edsoo.ru/7f41
BOJIHBI. 3BYK
adab
Pemienue 3agau
0 paszaeny
https://phys-
2.3 "MexaHuyeckue 5 0 0 OHDS.EDNYs-

KOJIeOaHUs U
BOJIHBI"

Hroro no paszneny 17

Pa3gen 3. DjeKTpOMarHuTHOE MoJie U )JIeKTPOMATHUTHbIE BOJIHBI

ONEeKTPOMarHuTH
oe 1oJie u
3.1 4 0

3JIEKTPOMATrHUTH
bI€ BOJHBI

butmmoreka [IOK
https://m.edsoo.ru/7f41
a4ab



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://phys-oge.sdamgia.ru/
https://phys-oge.sdamgia.ru/
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://phys-oge.sdamgia.ru/
https://phys-oge.sdamgia.ru/
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

Pemenue 3amau
o pazzaeny
"DIeKTpPOMarHuT https://phys-

3.2 p 4 0 OP0S.IEDNYS-
HOE II0JIE U oge.sdamgia.ru/
AJICKTPOMArHUTH
pI€ BOJIHBI"

Uroro mo pazneny 8

Pasznea 4. CBeToBbIe AIBJICHUSA

3aKOHBI bubmuoreka [JOK
4.1 pacrpocTpaHeHH 4 0 https://m.edsoo.ru/7f41
sI CBeTa adab
JIun3b1 1 bubmuoreka [JOK
4.2 ONTHYECKHUE 3 0 https://m.edsoo.ru/7f41
puOOpbI a4ab
Pasnoxenue bubmunoreka IJOK
4.3 Oeoro ceera B 2 0 https://m.edsoo.ru/7f41
CHEKTp a4ab
Pemenue 3amau
0 paszzaeiny https://phys-
4.4 N 4 0 )
CBeToBBIC oge.sdamgia.ru/
SIBJICHUS"
Wroro mo pazneny 13

Pasznen 5. KBanrosble iBJIeHUS

Ucnyckanue u bubmuoreka [IOK
5.1 IIOTJIOIICHHE 2 0 https://m.edsoo.ru/7f41
CBETa aTOMOM ad4ab
Crpocte bu6mmoreka IIOK
5.2 P 2 0 https://m.edsoo.ru/7f41
aTOMHOTO siApa 2436
SepHbie bubmuorexa [{OK
5.3 P 4 1 https://m.edsoo.ru/7f41
peakiumn 2436
Pemenue 3amau
10 pa3zaeiy https://phys-
54 . 2 0 .
KBaHnToBEBIE oge.sdamgia.ru/
sIBIIEHUS"
Hroro no paszneny 10

Pa3gen 6. [ToBTOpHUTEIbHO-00001AIOIMIT MOTYJIb

6.1 [ToBTOpEHME M 1 0

bubnuoreka LIOK
https://m.edsoo.ru/7f41



https://phys-oge.sdamgia.ru/
https://phys-oge.sdamgia.ru/
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://phys-oge.sdamgia.ru/
https://phys-oge.sdamgia.ru/
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://phys-oge.sdamgia.ru/
https://phys-oge.sdamgia.ru/
https://m.edsoo.ru/7f41a4a6

000011IeHNE a4ab

CoJIepKaHus

Kypca (HU3uKH 32

7-9 kmacc

Oo6o0maromiee

3aHSITHE 32 KypC

6.2 "[IpakTuKyMm 1o 10 1 2 EMM

oge.sdamgia.ru/

¢uznke" 9

KJ1acca

AJIMUHHUCTpATUB

HBII KOHTPOJIb.
6.3 CraproBblii, 3 3 0
MOJYyrOA0BOM U

https://phys-
oge.sdamgia.ru/

UTOTOBBII.

Hroro no pazneny 14

HazBanue MmoayJis

OBLLEE
KOJIMYECTBO
YACOB I10
[TIPOTPAMME

102 7 14

YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O TIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

» ®usuka (B 2 yactsx), 7 kiacce/ ['ennenmreiin JI.D., Bymarosa A. A.,
Kopuunses U.H., Komkuna A.B.; nox penakuueit Opiosa B A., ObmiectBo ¢
orpaHudeHHoOU o0TBeTCTBeHHOCTHI0O «BITHOM. JlaGopatopust 3HaHmi»,
Axrmmonepnoe o6miectBo «M3marensctBo «IIpocBemenne»

» ®usuka (B 2 vactsx), 8 kimacce/ I'enpenmureiin JI.D., Bynatosa A.A.,


https://m.edsoo.ru/7f41a4a6
https://phys-oge.sdamgia.ru/
https://phys-oge.sdamgia.ru/
https://phys-oge.sdamgia.ru/
https://phys-oge.sdamgia.ru/

Kopuunwses U.H., Komkuna A.B.; nox pegakiueit Opnosa B.A., ObuiectBo ¢
orpann4eHHoi oTBeTcTBeHHOCThI0O «BIIHOM. Jlaboparopus 3HaHMIT»;
Axk1monepHoe obmiectBo «M3narensctBo «lIpocBemenne»

» ®usuka (B 2 vactax), 9 kimacce/ I'ennaenmreiin JI1.D., Bynatosa A. A.,
Kopuunber U.H., Komkuna A.B.; mox penakiueit Opiosa B.A., O6miecTBo ¢
orpann4eHHoi oTBeTcTBeHHOCThI0O «BIIHOM. JIaboparopus 3HaHHI»;
AxrmmmonepHoe o6miecTBo «M3marenbeTBo «IIpocBemenne»
METOANYECKHUE MATEPHUAJIBI JJISA YUUTEJIA
https://vk.com/wall-209684459 1347
https://files.Ibz.ru/authors/physics/1/gendenshtein-8-met.pdf

- Tematuueckue KOHTPOJIbHBIE PabOTHI. 7, 8 Kitacchl. ABTOpHI: JI.O.
I'ennenmrenn, E.H. EBnaxosa, H.B. bonmapenko.

- CamocTtosTenbHbIe padoTh. 7, 8, 9 kmaccel. ABTopsl: JI.O. ['enaeHmITElHH,
B.A. Opnos, I''I'. Hukugopos.

- [IporpamMmbl 1 mpuMEpHOE MOYPOUYHOE TUTAHUPOBaHUE. /- 9 KIIACCHI.

Astopsl: JI.D. I'enpenmreiin, B.1. 3uHKoBCKMiA.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

https://www.yaklass.ru
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