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Pabouas mporpamma no yuebnomy npeamery «Pusnka» (0a30Bblil ypoBeHb) (IpeaMeTHAs
o0acTh «EcTecTBEHHO-HAYUHbIE IPEAMETHI») (Aajie€ COOTBETCTBEHHO — IPOTPAMMA 110
¢busuke, puznKa) BKIOYACT MOSACHUTEIBHYIO 3aMTUCKY,COJEpKaHNEe 00yUYeHHUS,
IUTAHUPYEMBIE Pe3yIbTaThl OCBOCHHSI MPOTPAMMBI IO (PU3UKE, TEMATUYECKOE
IUTaHUPOBAHUE.

INOACHUTEJIBHAA 3AIIMCKA

[Iporpamma no ¢u3nke Ha ypoBHE OCHOBHOTO 00111er0 00pa30BaHUsI COCTaBJIeHa Ha
OCHOBE TMOJIOKEHUH M TpeOOBaHUN K pe3ysibTaTaM OCBOCHHS Ha 0a30BOM YypOBHE
OCHOBHOM 00pa3oBarenbHON mporpammsl, npeactaBieHHbix B GI'OC OO0, a takxec
yuétom (enepanbHOl paboueil mporpamMmbl BocniuTanus U KoHienuuu npenogaBaHus
yuebHoro npenmMera « Puznkay.

ConepxxaHue mporpaMmbl MO  (U3MKE HAMpaBlIeHO Ha  (QOopMUpOBaHUE
€CTECTBEHHO-HAYYHOW I'PaMOTHOCTH OOYYAIOIIMXCA U OPraHU3alMI0 U3YYeHUs] (PUBHKU
Ha JeSTEJIbHOCTHOM OCHOBE. B mporpamme no ¢usmke yYUTHIBAIOTCS BO3MOKHOCTH
ydyeOHOro mnpeamera B peanuzanuu TpedboBanuii PI'OC OOO k mIaHUPYEMbIM
JUYHOCTHBIM M METAaNpeIMETHBIM pe3yJibTaTaM OOY4YeHHUs, a TakKe MEXIPEIMETHbHIC
CBS3M ECTECTBEHHO-HAYYHBIX YYEOHBIX NPEIMETOB HAa YPOBHE OCHOBHOIO OOULIETO
oOpa3zoBaHusl.

[Iporpamma 1o (pu3MKE yCTaHABJIMBAET pacIpeiesieHne y4eOHOro Marepuala Io
rojam o0ydenus (1o Kjiaccam), mpeyiaraeT NpUMEPHYIO OCIE0BATENbHOCTD U3YUEHUS
TEM, OCHOBAaHHYIO Ha JIOTHUKE Pa3BUTHSI IPEIMETHOIO COJAEPKAHMS U yUETE BO3PACTHBIX
0COOEHHOCTEM 00yUYaroIUXCs.

[IporpamMma no ¢u3uke pa3paboTaHa ¢ LEIbI0 OKa3aHUSI METOAMYECKON MOMOLIH
YUUTENIO B CO3/IaHUU paboyeil mporpamMmbl 0 y4eOHOMY MpPEAMETY.

®uszuka SBISIETCS CUCTEMOOOPa3ymOIIMM JJIsi €CTECTBEHHO-HAYUYHBIX Y4eOHBIX
MPEIMETOB, MOCKOJIbKY (PU3UYECKHE 3aKOHBI Jie)KaT B OCHOBE IPOLIECCOB U SIBJICHUH,
M3y4aeMbIX XHMHEH, OWOOoTuel, acTpoHOMHeW u (u3nyeckoit reorpadueii, BHOCUT
BKJIaJl B €CTECTBEHHO-HAy4YHYIO KapTUHY MHpa, MPEAOCTaBIsAeT HauOoyee SICHbIC
oOpa3lbl MPUMEHEHUsT HAyYHOrO METO/Ja MO3HAHUS, TO €CTh Croco0a MOIy4YeHUus
JIOCTOBEPHBIX 3HAHUHN O MUPE.

Onna w3 TIaBHBIX 3a1ad  (PU3UYECKOrOo O0Opa3oBaHMUs B CTPYKType OOIIEero
00pa30BaHuUs COCTOUT B (POPMUPOBAHNHU €CTECTBEHHO-HAYYHON IPaMOTHOCTH U UHTEpeca
K HayKe y o0OyJarouiuxcsi.

N3yuenue ¢usuku Ha 0a30BOM ypOBHE MPEIOJIAraeT OBJIAJIEHUE CIEAYIOIIUMHU
KOMITETEHTHOCTSIMH, XapaKTEPU3YIOIIUMH €CTECTBEHHO-HAYUYHYIO IPaMOTHOCTh: HAYYHO
OOBSICHATH SIBJICHHUSA, OLIEHWBATh W MOHUMATh OCOOEHHOCTHM HAYyYHOTO HCCIIEIOBAHUS;
MHTEPHPETUPOBAThH JIAHHBIE W MCMOJIb30BATh HAYYHbIE J10KA3aTEIbCTBA JUISl OJTYyUECHHUS
BBIBOJIOBY.



Lenu n3ydenus GU3UKUA HA YPOBHE OCHOBHOTO OOIIET0 0Opa30BaHMsI ONPEAETICHBI
B Konnenmuu mnpenonaBanus ydeOHoro mnpeamera «®duszmka» B 00pa3oBaTeNbHBIX
Opra"u3anusax Poccniickon ®enepanun, pean3yIOIIUX OCHOBHBIE
oOmieoOpazoBareNbHble  NPOrpaMMmbl,  yTBepkACHHOW  pemeHueM  Kosteruu
MunuctepcTBa npocelienus Poccutickoit denepanuu (mpotokon ot 3 pexadps 2019 r.
No TTK-4BH).

Lenu nzydyeHust u3nKu:

NpHOOpEeTEeHNE MHTEpeca M CTPEeMIICHUS O0Yydarolmxcs K HAyYHOMY H3YUYCHUIO
IPUPOBI, PA3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;

pa3BUTHE TPEJCTABICHUNA O HAYYHOM METOJAE TMO3HAHUS U (OopMHpOBaHHE
UCCJIEIOBATENILCKOIO OTHOILIEHUS K OKPY KAIOLIUM SIBJICHUSIM;

dopMupoBaHHE HAyYHOTO MHPOBO33PEHHUS KakK pe3yjbTaTa H3yUYeHHUS OCHOB
CTPOCHHSI MaTepUH U (PyHAAMEHTAIbHBIX 3aKOHOB (DU3HKHU;

dopMupoBaHHE TPEACTAaBICHUA O POIM (PU3UKH [ Pa3BUTHS JAPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE MPEICTABICHUNM O BO3MOXHBIX cepax Oyayuien npodeccuoHaIbHON
JESITEIbHOCTH, CBA3aHHOM C (PU3MKOM, MOATOTOBKA K JaJbHEHIIEMY OOyUYEHHUIO B 3TOM
HaIpaBIICHUH.

JlocTuKeHHe 3TUX LeNeld MporpamMmbl 1Mo (pU3MKe Ha YpOBHE OCHOBHOIO OOILEro
oOpa3oBaHMsI 0OECTIEYNBACTCS PELICHUEM CIEAYIOLIUX 3a1a4:

NpHOOpeTeHNEe 3HAHWM O JMCKPETHOM CTPOSHUHM BEIIECTBA, O MEXaHHUYECKHUX,
TEIUIOBBIX, AIEKTPUIECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSAX;

npuoOpeTeHre yMEHUW OMNHUCHIBAaTh M OOBSCHATH (PU3UYECKUE SIBICHHSIC
UCIIOJIb30BaHUEM TIOJyUYEHHBIX 3HAHU;

OCBOEHHE METOJIOB PEIICHHUsI MPOCTEHINNX PacUETHBIX 3a7ad C HCIOIh30BAaHUEM
buznyecKkux Mojenell, TBOPUYECKUX U MPAKTUKO-OPUECHTHPOBAHHBIX 33/1a4;

pa3BUTHE YMEHHMM HaOMI0aTh MPUPOJHBIC SBICHUS W BBIMIOJHATH OIBITHI,
JabopaTtopHble pabOThl W HKCHEPUMEHTATbHbIE HCCIEAOBAHUS C HUCIOJIb30BAaHUEM
U3MEPUTENbHBIX TPUOOPOB;

OCBOCHHE MPUEMOB paboThl ¢ HHPOpMaIen HU3NIECKOTo COACpKaHUs, BKIIIOYAs
UHPOPMAITUI0O O COBPEMEHHBIX JOCTIDKEHUSX (U3UKH, aHAIW3 W KPUTHYECKOE
OIICHMBaHUE MH(HOPMAIINH;

3HAaKOMCTBO €O cdepaMu MNpOPECCHOHANBHON  JESTEIbHOCTH, CBSI3aHHBIMHU C
¢u3MKONW, W COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAaHHBIMH Ha JOCTH)KCHHSX
(bU3MYEeCKO HAYKH.

Ha wusyuenue ¢usuku (0a30BbIii ypOBEHb) Ha YpPOBHE OCHOBHOTO OOIIETo
obpasoBanusi orBoauTcss 238 vacoB: B 7 Kiacce — 68 uwacoB (2 yaca B HeEIIO),B
8 kimacce — 68 yacos (2 yaca B Heneno), B 9 kiacce — 102 vaca (3 yaca B Hezieio).

[IpennaraemMslii B mporpamme 1o gpusuke nepedeHb 1a00paTopHbIX padoT U OMBITOB
HOCUT PEKOMEHJATENbHBIA  XapakTep, YYUTeNb JelaeT BbIOOp MPOBEIACHUS
7a00paTopHbIX pPabOT M OMNBITOB C YYETOM HMHAMBHUIYAIbHBIX OCOOCHHOCTEH
oOy4Jaronmxcsi, CHHUCKa DSKCIEPUMEHTANbHBIX 3aJaHui, MpeajiaraéMblX B paMKax
OCHOBHOI'O TOCYJapCTBEHHOT'O 3K3aMEHa M0 (U3HKE.



COAEPKAHUE OBYUYEHUA

8 KJIACC
Pa3gen 1. TemyioBble IBJIeHUSA

OCHOBHBIE TOJIOKEHUSI MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU CTPOCHUS BELIECTBA.
Macca u pazmMepbl aTOMOB U MOJIEKYJI. ONBITHI, TOATBEPAKAAOIINE OCHOBHBIE MTOJIOKEHUS
MOJIEKYJIIPHO-KMHETHYECKON TEOPHH.

Monenn TBEpHOro, KUAKOTO U  ra3zoo0pa3HOr0 COCTOSSHUM  BEILECTBA.
Kpucranmnmueckue u amopduoie Tena. OObSICHEHHE CBOMCTB Ta30B, XUAKOCTEH U
TBEPJBIX TEJI HA OCHOBE IMOJIOKEHUN MOJIEKYJIIPHO-KMHETHYECKOM Teopun. CMaunBaHue
Y KallWJUIIPHBIC ABJICHUA. TEII0OBOE PaCIMPEHUE U CXKATHUE.

Temmneparypa. CBsA3b TeMIepaTypbl CO CKOPOCTBIO TEIUIOBOTO JABMKECHHS YACTHLI.
Buytpennsis sHeprus. CrnocoObl M3MEHEHHsI BHYTPEHHEW SHEPTruu: TeIulonepenaya u
coBeplieHne padboTel. Buael Temonepenayu: TEIJIONPOBOJHOCTh, KOHBEKIUS,
U3JIyYEHUE.

KonuyecTBo TemioTel. YenpHas TEIUIOEMKOCTh BellecTBa. 1emIooOMeH Hu
TEIUIOBOE PaBHOBECHE. YpaBHEHME TeIIoBoro OanaHca. [lnaBneHue u oTBepleBaHue
KPUCTAJUIMYECKUX BEUIECTB. YJenbHass Teriora IuiaBieHus. llapooOpa3oBanue u
KoHaeHcauus. Mcmapenue. Kumnenue. VYaenbHas Termiota nmapooOpa3oBaHUS.
3aBUCUMOCTh TEMIIEPATYPBI KUTIEHUSI OT aTMOC(EPHOTO TABJICHHUS.

BrnaxxnocTh Bo3myXxa.

DHeprus TOIIMBA. Y IeJIbHAS TETUIOTA CTOPAHMUS.

[Tpunuune padoTs! TermnoBbix apurateneil KIIJ[ remnoBoro aeurarens. TemnoBeie
JIBUTATEIN U 3aIlATa OKPYKAOIIEH CPEJIbl.

3aKOH COXpaHEHMS U MPEBPALICHUS SHEPTUH B TETUIOBBIX MPOLIECCAX.

Jlemoncmpayuu
Habmronerne OpOyHOBCKOTO JIBHIKCHHUS.
Habnronenue nuddysun.
Habmronenue siBjeHn CMauyuBaHUS U KaWJUIIPHBIX SBICHUM.
Habnronenue TenioBoro pacumpeHus Ted.
N3MeHeHue naBieHusT raza MNpu HM3MEHEHUHM O00BbEMAa W HarpeBaHUU WM
OXJIAXKICHUU.
[TpaBuiia u3mepeHus: TeMIEpPaTyphl.
Bunsl Tenonepenaym.
OxutaxkieHue npu COBEPILICHUH PabOTHI.
HarpeBanue npu coBepiiieHuH pab0OThl BHSITHUMHU CHJIAMH.
CpaBHeHHE TEIUIOEMKOCTEHN pa3IuYHBIX BEIIECTB.
Habmronenne kuneHus.
Hab6nronenue mocTossHCTBA TEMIIEPATYPhI TIPH TUIABIICHUU.



Moienn TEIUIOBBIX ABUTATENIEN.

JlabopamopHvie pabomul u onvimol

OnbITH IO OOHAPYKEHUIO IEUCTBUSI CUIT MOJIEKYJIIPHOTO MPUTSHKEHHUS.

OnbITHI O BBIPAIMBAHUIO KPUCTAJIOB IOBAPEHHOM COJIM WJIM caxapa.

OnpITel MO HAOMIOJIEHUIO TEIJIOBOTO PACIIMPEHUs T'a30B, KUIAKOCTEH M TBEPABIX
TEN.

Omnpenenenue AaBiaeHUs BO3AyXa B OalIOHE MIMPHUIIA.

OnbITHl, JEMOHCTPUPYIOIINE 3aBUCUMOCTH JAaBJICHHUS BO3JlyXa OT €ro o0béma u
HarpeBaHus WIA OXJIAKICHUS.

[IpoBepka TUIMOTE3bl JUHEWHONW 3aBUCUMOCTHU [IMHBI CTOJIOMKA IKUIKOCTH
B TEPMOMETPUYECKON TPYOKE OT TEMIEPATYPHI.

HabGnronenue n3aMeHeHusl BHyTpEHHEW SHEprUu Tella B Pe3yJIbTare TEIIoNnepeaun
¥ pabOThI BHEIIHUX CHII.

HccnenoBanue siBiIeHHS TEIUIOOOMEHA IMPU CMEUIMBAHUU XOJIOAHOW U ropsyei
BOJIBI.

OmnpeneneHre KOJIMYECTBA TEIUIOTHI, IMOJYYEHHOTO BOJOW MpHU TEII0O0OMEHE
C HArpETHIM METAJUIMYECKUM LIUIHMHAPOM.

Onpenenenue yaenbHON TEIUNIOEMKOCTH BEIIECTBA.

Hccenenosanue npolecca UCIIapeHus.

OmnpeneneHrne OTHOCUTENBHON BIAXKHOCTH BO3yXa.

Onpenenenue yaenbHON TEIIOTHI ILUIABICHUS JIbJA.

Pa3nen 2. DiiekTpuyecKkue U MATHUTHBIE SIBJIEHUSI

Onektpuzanus Tenl. J[Ba poaa d3IEKTpUYECKUX 3apsAloB. BzauMmopelictBue
3apspKeHHBIX Tel. 3akoH KyioHa (3aBUCHMOCTh CUITBI B3aUMOICHCTBHSI 3aPSKEHHBIX TEJl
OT BEJIMYMHBI 3aPSAJ0B U PACCTOSIHUSA MEXKIY TEIaMu).

Onextpuyeckoe mnosie. Hampsok€HHOCTh  3nekTpuyeckoro mnons.  [IpuHnun
CYNEPIIO3ULIUU IEKTPUUECKUX MOJIeH (Ha KAUeCTBEHHOM YPOBHE).

Hocurenn »snexkrpudeckux 3apsAnoB. OJNEMEHTAPHBIA DJIEKTPUUYECKUN  3apsi.
Crpoenne atoma. IIpoBOAHMKN M IHUAJIEKTPUKH. 3aKOH COXPAHEHHS JIEKTPUUYECKOIrO
3apsna.

DNEKTPUYECKHUNA TOK. Y CIIOBHSI CYIIECTBOBAHUS 3IEKTPUUECKOro Toka. IcTouHMKN
NOCTOSIHHOTO TOKa. JIEHCTBUSI 3JEKTPUYECKOrO ToOKa (TEIUIOBOE, XHMMHYECKOE,
MAarHUTHOE). DJIEKTPUUECKHUI TOK B XKHUJKOCTSIX U razax.

OnekTpuueckas uemnb. Cuiia Toka. DleKTpuieckoe HanpspkeHue. ConpoTUBIICHUE
IPOBOJHUKA. YJIEJIbHOE COINPOTHBIICHHE BemlecTBa. 3akoH Oma I y4yacTKa LIETIH.
[TocnenoBaTenpHOE U APAJUIEIBHOE COEIMHEHHUE POBOIHUKOB.

Pabota 1 MOUTHOCTE 3eKTpUdYecKoro Toka. 3akoH [ xoyns—JIenna. Dnekrpudyeckue
LENH U MOTPEOUTENH dNEKTPHUUECKO 3Heprun B 0bTy. KopoTkoe 3aMbIkaHue.

[ToctostHHbIE MarHuThl. B3anMoaencTBHE MOCTOAHHBIX MAarHUTOB. MarHuTHOE
nosie. MarHuTHoOe 1oJsie 3eMJM U €ro 3HauYeHue JUIsl )Ku3HU Ha 3emuie. OnbIT Dpcresa.



MarauTHoe moJie AJIEKTPUUYECKOTO TOKA. [IpuMEeHEeHue 3JIEKTPOMATHUTOB B TEXHUKE.
JleiicTBrE€ MAarHUTHOTO TIOJISl HAa MPOBOJHUK C TOKOM. DJIEKTPOJBUTATEIb ITOCTOSHHOTO
Toka. lMcnosib30BaHWE AIEKTPOABUraTeed B TEXHUYECKUX  YCTPOWCTBAX U
Ha TPAHCIOPTE.

Onbitel @apanes. SBIeHHE 3IEKTPOMarHUTHOM HMHAYKUMHU. IIpaBuio Jlenua.
DnextporenepaTop. CriocoObI MOTYyYCHHSI DICKTPHUECKOM SHEPTUHU. DIEKTPOCTAHITUHN HA
BO300HOBIISIEMBIX HCTOYHUKAX SHEPTHUHU.

Jlemoncmpayuu
DIIEKTpU3aLUS TEN.
JIBa pona aNEKTPUYECKUX 3apSAI0B U B3AUMOACHCTBUE 3aPSKEHHBIX TEIL.
YCTpOUCTBO U IEUCTBUE IIEKTPOCKOIA.
DIIEKTPOCTATUYECKAS MHIYKIIHUSL.
3aKOH COXPaHECHUS JIEKTPUUECKUX 3aPAJIOB.
ITpOBOHUKH U JUAJICKTPUKH.
MonenupoBaHr€ CUJIOBBIX JTMHUM DJIEKTPUUYECKOTO TTOJIS.
HcTouyHMKHM TOCTOSTHHOTO TOKA.
JIeHiCTBUSA DIEKTPUYECKOTO TOKA.
DJIEKTPUUECKUM TOK B )KUJIKOCTH.
["a3oBbIi paspsa.
N3mepenune cuitbl TOka aMIIepMETPOM.
N3mepenune 3neKTpruiIeCcKOro HarpsKeHUs BOJIbTMETPOM.
Peocrat 1 MarazuH CONpOTUBIICHUHN.
BzanmopericTBre MOCTOSIHHBIX MarHUTOB.
MoaenvupoBaHre HEBO3MOKHOCTH Pa3/ICJICHUS TTOJFOCOB MAarHUTA.
MoennpoBaHre€ MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.
OmnbIT Opcrena.
MarauTHoe 1oJjie ToKa. DJIEKTPOMarHur.
JlericTBME MarHUTHOTO MOJISI HA MPOBOJHUK C TOKOM.
DJIEKTPOJBUTATEND MOCTOSIHHOTO TOKA.
Uccnenosanue sBiAEHUSA 3IEKTPOMArHUTHOM UHTYKIIUH.
OmnpiThl Dapajes.
3aBUCHUMOCTb HANPABJIEHUS UHIYKIIMIOHHOTO TOKA OT YCJIOBHI €r0 BOSHUKHOBEHHUS.
DJIEKTPOre€HEepaTOP MOCTOSIHHOTO TOKA.

JlabopamopHhwvie pabomul u onvimol
OnBITHI 110 HAOJTIOICHUIO SJICKTPU3AIINHU TEJl HHIYKITUESH U TIPH COMPUKOCHOBCHHUM.
HccnenoBanue IEHCTBUS JIEKTPUICSCKOTO TOJIS HA TIPOBOIHUKH U JIUAJICKTPHUKH.
COopka 1 mpoBepka paboThI IEKTPUIESCKOM IIEMH TTOCTOSHHOTO TOKA.
M3mepeHue u peryTupoBaHKe CHJIBI TOKA.
H3mepenue 1 peryJupoBaHue HAMPSHKCHHUS.
HccnemoBanne  3aBHCHMOCTH  CHJIBI  TOKa, HIYIIETO  4Yepe3  PE3UCTOp,
OT CONPOTHBIICHUS PE3UCTOPA U HANIPSDKEHUS HA PE3UCTOPE.



OneITl, JAEMOHCTPUPYIOIIHME 3aBHCUMOCTb 3JEKTPUUYECKOTO COMPOTHBIICHHUS
MIPOBOJHUKA OT €r0 JJIMHBI, INIOMAAU TONEPEYHOT0 CEYEHUS U MaTeEpHaIa.

[IpoBepka npaBuiia CI0KEHUS HANPSKEHUN MTPU MOCIEA0BATEIbHOM COEIMHEHUH
JIBYX PE3UCTOPOB.

[IpoBepka npaBuiia AJis1 CUJIbI TOKA MPU NapAIIETbHOM COEAMHEHUHN PE3UCTOPOB.

Omnpenenenre pabOThI AJIEKTPUUECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP.

OmnpeneneHrne MOIHOCTY AIEKTPUUECKOTO TOKA, BBIACIISIEMON HAa PE3UCTOPE.

HccnenoBanne 3aBUCHUMOCTH  CHJIBI  TOKa, MAYILIEr0 4Yepe3  JIaMIIOUKYy,
OT HANPSHKEHUS HA HEM.

Onpenenenune KIIJI narpesares.

HccnenoBanre MarHUTHOTO B3aUMOJEHCTBUS TOCTOSTHHBIX MAarHUTOB.

N3yuenne MarHUTHOTO TOJISI TOCTOSIHHBIX MArHUTOB MPU UX OOBETUHEHUU U
pa3ieIICHUH.

UccnenoBanne neicTBUS 3JIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIKY.

OnbITel, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI B3aUMOJICUCTBUSA KaTyIIKH
C TOKOM U MarHMUTa OT CUJIbl TOKA U HAIIPABJICHHS TOKA B KAaTyIIKE.

N3ydenue neiicTBUS MArHUTHOTO MOJI HA TPOBOJAHUK C TOKOM.

KoHcTpyrpoBanue u uzydeHue paboThl JJIEKTPOABUTATEIS.

N3zmepenue K11 anexTpoaBuraTenbHON YCTAaHOBKH.

OMnBITHI IO UCCIIEOBAHUIO SIBJICHUS JIEKTPOMAarHUTHOM MHAYKIIMH: UCCIIEI0BaHNE
W3MEHEHUM 3HaUYCHUS U HAIIPaBJIEHUS UHAYKIIMOHHOIO TOKA.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS TIPOI'PAMMBI 11O ®U3UKE
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

N3yuenue (¢u3MKM Ha YpOBHE OCHOBHOIO 00IIero oOpa3oBaHHs HAMpaBIICHO
Ha JIOCTM)KEHHE JIMYHOCTHBIX, METANpeIMETHBIX M MPEAMETHBIX 00pa30BaTEIbHbIX
pe3yIbTaToB.

JIMYHOCTHBIE PE3YJbTATBI

B pesynbprare u3ydeHuss (puU3MKU Ha YpPOBHE OCHOBHOTO OOIIETro 0Opa3zoBaHMs
y oOyuarorerocst OyayT chopMUPOBaHBI CIICTYIONINE TUYHOCTHBIE Pe3yJIbTaThl B YACTH:
NATPUOTUYECKOT0 BOCITUTAHUSA:
MIPOSIBJICHUE MHTEPECca K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHICKOM
(bu3nYeCcKOl HAYKU;
[IEHHOCTHOE OTHOIIICHUE K TIOCTH)KEHUSIM POCCUICKUX YIEHBIX-(DHU3HUKOB,
TrPa’kIaHCKOr0 U TYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMA:
TOTOBHOCTh K AaKTUBHOMY YYacCTHIO B OOCYXICHHM OOIIECTBEHHO-3HAYUMBIX H
THYECKUX MPOOIIEM, CBI3aHHBIX C MPAKTUYECKUM IPUMEHEHUEM JTOCTHKCHUN (DU3HKY;
OCO3HaHWE Ba)KHOCTH MOPAITbHO-3THYECKHX MPUHITUTIOB B ACSITETLHOCTH YUEHOTO;

ICTETUYECCKOI'0 BOCIIMTAHUA:
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BOCIPUATHE SCTETHUECKUX KauecTB (Pu3mMueckol Hayku: €€ TapMOHUYHOTO
IIOCTPOEHUA, CTPOTOCTH, TOYHOCTH, JIJAKOHUYHOCTH;
LEHHOCTH HAYYHOI'0 IIO3HAHUA:
OCO3HaHUE LIEHHOCTH (PU3MYECKOM HAyKH KaK MOIIHOIO MHCTPYMEHTAa MO3HAHUSA

MHpPA, OCHOBBI Pa3BUTHS TEXHOJIOTMH, BaKHEUILIEW COCTABIISIOMIEH KYJIbTYPBI;
pa3BUTUEC H&y‘lHOfI J'II-O603H&TCJ'H>HOCTI/I, HHTEPECA K HCCHCHOB&TCHLCKOﬁ JACATCIIBPHOCTH,
(opMupoBaHus KyJbTYPbI 310POBbS M SMOLHOHAJIBHOIO 0J1ArONOJYYH

OCO3HaHWE IIEHHOCTM Oe3omacHoro oOpa3a KM3HM B  COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaKHOCTH MPaBHJI OE30MAaCHOTO MOBEACHHSI Ha TPAHCIIOPTE,
Ha JIOpOrax, ¢ AIEKTPUUECKUM U TEIIOBBIM 000pYOBAaHUEM B IOMAIITHUX YCIOBHSIX;

c(hOpMHUPOBAHHOCTh HaBbIKa pedIeKCUH, MPU3HAHUE CBOETO MpaBa Ha OMIMOKY U
TaKOI0 e MpaBa y APyroro YeJIOBeKa;

TPYAOBOI0 BOCIIMTAHUS:

AKTUBHOE YYacTHE€ B PEIICHUU MPaKTUUYECKUX 3a7ad (B pamMKax CEMbH,
oOpa3oBaTeIbHOM OpraHu3aly, Topoja, Kpas) TEXHOJOTHYECKOW U COLMaIbHOU
HaIpPaBJICHHOCTH, TPEOYIOIIMUX B TOM YUCTE U (PU3NYECKUX 3HAHUI;

MHTEPEC K MPAKTUYECKOMY U3YUEHHIO IPO(dECCHii, CBSI3aHHBIX C (PU3UKOM;
JKOJIOTMYECKOTO BOCIIUTAHHUS:

OpHEHTAallUA Ha NMpUMEHEeHne (PU3NYECKUX 3HAHUU IS pelIeHus 3a1ad B 00J1acTH
OKpY Karolen Cpeibl, IIIaHUPOBAHUS TTIOCTYIIKOB U OIIEHKU X BO3MOXKHBIX MOCTEIACTBUIN
JUUISL OKPY’KAIOIIEH CPEbI;

OCO3HaHME TJI00ATBHOTO XapaKTepa dSKOJOTHUECKHUX MPOOJIEM B Ty TeH UX PEIICHNUS,

ajanTanuM K M3MEHSIOIIUMCS YCI0BHUSIM COIHAIBLHOI ¥ PUPOTHOM Cpeabl:

MOTPEOHOCTh BO B3aMMOJICHCTBHH TIPY BBITTOJTHCHHH WCCIICIOBAHUN W TPOCKTOB
(bu3MYeCcKOoi HaNPaBIEHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSIM JIPYTHUX;

MOBBINICHUE YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 MPAKTUUYECKYIO JCSITEIbHOCTD;

nOTpeOHOCTH B hOPMHUPOBAHUN HOBBIX 3HAHUH, B TOM YHUCIe (OPMYITUPOBATH UJIEH,
TIOHATHS, TUITOTE3BI O (PU3UIECKUX OOBEKTaX U SBIICHUSX;

OCO3HaHHE JEPHUIIUTOB COOCTBEHHBIX 3HAHMK M KOMIIETCHTHOCTEH B 001acTH
busuKy;

MJJAHUPOBAHKME CBOETO Pa3BUTHSA B MPUOOPETEHUU HOBBIX (PU3NYECKUX 3HAHUM;

CTPEMJICHHE aHATM3UPOBATh U BBISBISTH B3AMMOCBSI3HM NIPUPOJIBI, 0OIIECTBA U
HYKOHOMHKH, B TOM YHUCJIE C UCTIOIh30BaHNEM (PU3NYECKUX 3HAHUN;

OIICHKA CBOMX JICUCTBHI C YUETOM BIUSHUSA Ha OKPYKAIOIIYIO CPEMY, BO3MOKHBIX
IJI00QJIBHBIX TTOCIIEICTBHIMA.

METAIIPEJMETHBIE PE3YJIBTATHI

B pesynbpTaTe ocBOE€HMs MporpaMmMbl MO (U3HKE HA YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus y oOyuyatouierocs OyayT cHOpMUpPOBAHBI METalpPEAMETHBIE PE3YyJIbTATHI,
BKJIIOYAIOLIME TO3HABATENIbHbIE YHUBEPCAIbHbIE yueOHbIE IEHCTBUS, KOMMYHHUKATUBHbIE
yHHUBEpCaIbHbIE yueOHbIE JCHCTBUSA, PETYIATUBHbIE YHUBEPCATbHbICYUeOHbIE AEHCTBHUS.
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Ilo3HaBaTe/ibHbIE YHHBEpPCAJIbHbIEe Yy4eOHbIE NeiiCTBUA
Ba3oBble Joruuyeckue 1eicTBUA:

BBIABJISITh UM XapaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKU OOBEKTOB (SBJICHUN);

YCTaHABIWBATH CYIIECTBECHHBIA MPU3HAK KIaCCH(PUKAIINHA, OCHOBAHUS
JUTst 00001IIEHUS M CPAaBHEHUS;

BBISIBIIATH 3aKOHOMEPHOCTH U TIPOTUBOPEUHUS B pAaCCMaTPUBAEMBIX (DaKTaX, JaHHBIX
1 HaOJII0JICHUSX, OTHOCAIIUXCS K (PU3UUECKUM SIBICHUSM;

BBISIBJISITh IPUUUHHO-CIIC/ICTBEHHBIC CBSI3M MPU U3YUYEHUH (DU3NUECKUX SBJICHUN U
MPOLIECCOB, JE€NaTh BBIBOJABI C MCIOJb30BAHUEM JACAYKTHUBHBIX W WHIYKTUBHBIX
YMO3AKIIOUECHHUM, BBIIBUTATh TUIIOTE3bI O B3AUMOCBS3IX (PU3UUECKUX BEJIUYNH;

CaMOCTOSITENIbHO BBIOMpaTh CHOCOO pelieHus ydeOHOoW (Quanueckoil 3amaudu
(cpaBHEHHE HECKOJIBKUX BAPUAHTOB PEILICHMUS, BEIOOP HanboJiee MOIXO0ASIIET0 C yUETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble uccienoBarejibCKue 1eMCTBUS:

UCIIOJb30BaTh BOMPOCHl KaK HCCIENOBATENbCKUI HMHCTPYMEHT IO3HAHMS,

OPOBOAWTH TIO CAMOCTOATEIBHO COCTABICHHOMY IUIaHY OIBIT, HECIOKHBIN
(Gu3nyecKuil SKCIEPUMEHT, HEOONBIIOE HCCIEJOBAHUE (PU3UYECKOrO  SIBJICHMUS,

OLIEHUBATh Ha IPUMEHUMOCTb U JOCTOBEPHOCTH HH(OPMALIUIO, TOIYYEHHYIO B X0/1€
UCCIJIEIOBaHMSI UM SKCIIEPUMEHTA,

CaMOCTOATENbHO (OPMYTUPOBATh OOOOIIEHUST W BBIBOABI 10 pe3yjbTaTam
IPOBEIEHHOTO HAOIIOICHUS, OTBITA, UCCIICIOBAHMS,

MIPOTHO3MPOBATh BO3MOXKHOE JalibHEiIIee pa3BUTHE (PUINYECKUX TMPOIECCOB,a
TaK)Ke BBIIBUTATh MPEATIOIO0KEHHUS 00 MX Pa3BUTUU B HOBBIX YCIIOBUSAX U KOHTEKCTaX.

PatGora c undpopmanmeii:

OPUMEHATh PA3JIUYHBIE METOJIbl, HHCTPYMEHTbl W 3alpoChl MpPH TOUCKE U
oTOope MH(pOpMAUU WM JAHHBIX C Y4ETOM MPEJIOKEHHOW y4eOHOU (u3HuecKou
3aJ1aui;

aHAJIM3UPOBaTh, CHUCTEMATU3UPOBATb W  UHTEPIPETHPOBATh  HMH(POPMAIIHIO
pa3IMyYHBIX BUAOB U (HOPM IpeICTaBICHHUS;

CaMOCTOSITENIbHO BBIOUpATh ONTUMANIbHYIO (hOpMY NpeacTaBieHUs HHDOpMALIUU U
WUTIOCTPUPOBATh pelIaeMble 3a/laddl HECJIOKHBIMH CXEMaMH, JAuarpaMMaMH, WHOM
rpaduKoi U UX KOMOMHAIUSIMH.

KoMMyHHKAaTHBHBbIE YHHBeEpPCAJbHbIE y4eOHbIE eiicTBUS:

B XOJi¢ OOCYXJEHHS y4eOHOTO MaTepuayia, pe3yibTaToOB J1Ia0OpaTOpPHBIX padoT
Y MIPOEKTOB 3a7]aBaTh BOIIPOCHI IO CYIIECTBY 00CYK1aeMOU TEMbI U BBICKA3bIBATh HJIEH,
HaIlleJICHHBIC Ha PEIICHUE 3a7a41 U MOIepKaHue 0JIaroKenaTeTbHOCTA OOIICHMS,;

COTIOCTABJIATh CBOU CYXKJICHUSA C CYXACHHSAMH JPYTUX YYaCTHHKOB JHAJIOTa,
OoOHapy>KUBaTh PA3IMINE U CXOJICTBO MO3UITUH;

BBIPAXKATh CBOIO TOUKY 3PEHHSI B YCTHBIX U TMCHMEHHBIX TEKCTaX;

NyOJIMYHO TPEICTaBIATh PE3yJNbTaThl BBIMOJIHEHHOTO (PU3WYECKOTO OTbBITa
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(3KCIepUMeHTa, UCCIEA0BaHUs, IPOEKTA).

MMOHUMATh ¥ UCTIOH30BaTh IPEUMYIIECTBA KOMAHIHOW U MHANBUIYAJTLHON pabOThHI
IIPU PEIICHUN KOHKPETHON (hr3HUecKoil mpoOIeMbl;

IPUHUMATh LIEJIM COBMECTHOW NEATEIbHOCTH, OPTaHW30BbIBATH IAEHUCTBUS MO €€
JOCTHXKEHUIO: PACTIPENENATh PO, 00CYKIaTh MPOLECChl U Pe3ybTaThl COBMECTHOMN
paboThl, 00001IaTh MHEHUS HECKOJIBKHUX JIFOJICH;

BBITIOJIHATH CBOIO YacTh pabOThI, JOCTUTAsi KAYECTBEHHOI'O PE3yJIbTaTa M0 CBOEMY
HaIIPaBJICHUIO U KOOPAUHUPYS CBOU JEUCTBUS C APYTUMH YJICHAMH KOMaH/IbI;

OIICHWBATh KAadeCTBO CBOETO0 BKJIajga B OOMUN MPOMYKT IO KPUTEPHUSIM,
CaMOCTOSITENILHO C(HOPMYJIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

PeryasiTuBHbIe YHUBepCAJbHbIe yueOHbIe JeiicTBUS
Camoopranusanus:

BBISIBIISITh TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CHUTYaIUsIX, TPEOYIOMUX IS
pelieHns PU3NIeCKux 3HaAHUM;

OPUEHTUPOBATHCA B PA3TMYHBIX MOJXO0JAaX MPUHATUS PEIICHUN (MHIUBUIYaTbHOE,
MPUHATUE PEIICHUS B TPYIIIE, IPUHATUE PEIICHUN TPYIIIOi);

CaMOCTOSTENIbHO COCTABJISITh AJITOPUTM peIIeHUs] (PU3NYECKON 3a/lauu WM TUIaHa
UCCIICIOBaHUSI C YYETOM MMEIOIIMXCS PECYpCOB M COOCTBEHHBIX BO3MO>KHOCTEH,
apryMEHTUPOBaTh NIPEAJIaraéMble BapUaHThl PEIICHHUIA;

nienaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIIICHHUE.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIH HHTE/LJIEKT:

JaBaTh a/ICKBaTHYIO OLIEHKY CUTyallMy U MpeJiarath IiaH €€ N3MEHEHHS;

OOBSACHSTh TMPUYUHBI JOCTHKCHUS (HEAOCTHMIKEHUS) Pe3ybTaTOB JESTEIHHOCTH,
JlaBaTh OIICHKY MPUOOPETEHHOMY OMBITY;

BHOCUTh KOPPEKTHBBI B JEATEIBHOCTh (B TOM UYHCIE B XOJ BBIMOJHEHUS
(bU3MYECKOro UCCIAEAOBAaHUS WJIM TPOEKTAa) HAa OCHOBE HOBBIX OOCTOSITEIBLCTB,
WU3MEHUBIINXCS CUTYaIlUi, YCTAHOBJIEHHBIX OMMUOOK, BOSHUKIIINX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTaTa LIEJIU U YCIOBUSIM.

CTaBUThb ce0s Ha MECTO JAPYroro 4YeioBeKa B XOJE CIOpa WM JUCKYCCHU Ha
Hay4YHYIO TeMy, TOHUMAaTh MOTUBbI, HAMEPEHHUSI U JIOTUKY JAPYToro.

NpU3HaBaTh CBOE MPaBO Ha OMIMOKY MpH peIIeHHH (U3NYECKUX 3aJad WU
B YTBEPKJICHHUSIX Ha HAYUHbBIE TEMBI U TAKOE YK€ MPaBO JPYTroTo.

MHNPEIMETHBIE PE3YJIBTATDI
K koniy oOyuenuss B 8 kJiacce mpeIMeTHBIE pe3yJbTaThl Ha 0a30BOM YpPOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH y O0YHAIONITUXCSI YMEHHUI:
MCIIOJIb30BaTh MOHATHUA: Macca U pa3MepPbl MOJIEKYJI, TEINIOBOE ABUKEHHUE aTOMOB U
MOJIEKYJI, arperaTHbIe COCTOSIHUS BEIIECTBA, KPUCTAIUIMYECKUE U aMOpdHBIE Tena,
HACBHIIIEHHBIN M HEHACBIILICHHBIN Map, BIAXKHOCTh BO3yXa, TEMIEPATypa, BHYTPECHHSS
DHEPrus, TEIUIOBOM JIBUTATENb, DJIEMEHTAPHBIN 3JIEKTPUUECKUN 3apsll, dJIEKTPHUUIECKOE
0JI€, MPOBOJHUKHU U AUAJIEKTPUKH, IOCTOSHHBIN 3JIEKTPUUECKUNA TOK, MATHUTHOE TOJIE;
pasnuyaTh siBJEHUS (TEIUIOBOE pACIIMPEHUE U CHKaTHe, TeIJionepeaaya, TermaIoBoe
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paBHOBECHE, CMayMBaHHWE, KaNWUISAPHbIE SBJICHUSA, WCIApPEHUE, KOHIEHCAIIUS,
TIJIABJICHHUE, KpUCTAILTU3AIUs (oTBEepaeBaHue), KHUIICHHE, TerUIonepeaaya
(TEenI0MpPOBOIHOCTh, KOHBEKIMS, U3MYyUYCHHE), JICKTPU3AIUS TeJl, B3aUMOICICTBHE
3apsiioB, ACHCTBUS AIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJICUCTBUE
MAarHuToOB, JEHCTBHE MAarHUTHOTO MOJS Ha MPOBOJAHUK C TOKOM, 3JIEKTPOMAarHUTHAs
WHJYKIUSI) TI0 ONUCAHMI0 HX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOUTINX JaHHOE (DU3UUYECKOE SIBJICHHUE;

pacmo3HaBaTh MPOSBICHUE HM3YYCHHBIX (PU3NYECKUX SBICHUH B OKPYXKAIOIIEM
MHUpE, B TOM YHCJIe (PU3NUECKHE SBJICHUS B TPHUPOJEC: MOBEPXHOCTHOE HATSIKCHHE W
KaNWUISIPHBIC SIBJIEHUS B TPUPOJIE, KpHUCTaUIbl B mpupoje, uznydeHue CouHila,
3aMep3aHue BOAOEMOB, MOpPCKHE Opu3bl, 00pa30BaHHE POCHI, TyMaHa, WHEs, CHEra,
AIIEKTPUYECKUE SABJICHUS B aTMOCc(]epe, JIEKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
noJie 3eMiiu, peid MoarocoB, POJIb MATHUTHOTO MO JUIsl AKU3HU Ha 3emiie, MOJSIPHOE
CUSIHME, TIPU OSTOM TEPEBOJAUTh MPAKTUYECKYIO 3ajJadyy B Y4eOHYIO, BBIJICTSATH
CYIIIECTBEHHbBIC CBOMCTBA (TIPU3HAKHN) (DU3UYECKUX SIBICHUM;

ONUCHIBATh HW3YUYCHHBIC CBOMCTBA Tel W (U3NUECKUE SBICHUS, HCIOIb3YS
(dbu3nyeckre BEIMYMHBI (TeMIlepaTypa, BHYTPEHHsSISI SHEPrus, KOJUYECTBO TEIUIOTHI,
yZAelIbHAsl TEIUIOEMKOCTh BEUIECTBA, YAENbHAS TEIJIOTA IUIABJICHHUS, YIEIbHAs TEIJIOTa
napooOpa3oBaHus, yJAelbHas TEIJIOTa CrOpaHusl TOIUIMBA, KOA(P(UIMEHT MOJE3HOTrO
JNEUCTBUSL TEIUIOBOM MAaIllMHBI, OTHOCUTENbHAS BJIAXKHOCTh BO3/AYyXa, DJIECKTPUUECKUN
3aps, CUJia TOKA, SJIEKTPUUYECKOE HANPSHKEHHE, COTPOTUBIIEHNE MTPOBOIHUKA, YIEIBHOE
CONPOTUBJICHUE BEIIECTBA, pad0Ta U MOIIHOCTb AJIEKTPUUECKOTO TOKA), MPU OMUCAHUU
MPAaBWIbHO TPAKTOBAaTh (PU3MYECKUM CMBICI MCIIOIB3YEMbIX BEIUYUH, O003HAUCHUS U
CAUHULIBI  (U3UYECKUX BEIMYMH, HAXOJIUTh (POPMYJIbI, CBSI3BIBAIOIINE JIAHHYIO
(GU3MYECKYI0 BEIMYMHY C JPYTMMHM BEJIMYMHAMHU, CTPOUTH TpadUKd HU3YUECHHBIX
3aBUCUMOCTEH (M3UYECKUX BEIIMUUH;

XapaKTepHU30BaTh CBOMCTBA TeJ, (PU3MUECKHUE SBJICHHS U MPOLIECCHI, HCHOJb3YS
OCHOBHBIE TIOJIOXKEHHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOPUM CTPOEHUS BELIECTBA,
NPUHIUI CYNEPIIO3UINH T0JIEH (Ha KaUECTBEHHOM YPOBHE), 3aKOH COXpPAaHEHUs 3apsiia,
3akoH OMa nsi ywyacTka menu, 3akoH Jlxoyns—JIeHua, 3aKkOH COXpaHEHHUs! SHEPIHH,
IIPU 3TOM JIaBaTh CJIOBECHYIO (POPMYIIMPOBKY 3aKOHA M 3aIIUCHIBATh €r0 MaTEMaTHUECKOE
BBIPAKEHUE;

OOBACHATH (PU3MYECKHE MPOLIECCHl U CBOMCTBA TEJN, B TOM YHUCIE U B KOHTEKCTE
CUTyallU  NPAKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:  BBIABIATh  MPUYUHHO-
CJICICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOTMYECKHX MIaroB ¢ Ornopou Ha 1-2
U3YYEHHBIX  CBOMCTBa  (DU3MYECKUX  SBJICHUM, (U3MUECKUX  3aKOHOB WM
3aKOHOMEPHOCTEM;

pemath pacu€THble 3aAauud B 2—3 JEHCTBUS, HCHOJIb3YS 3aKOHBI M (OPMYIIBI,
CBS3BIBAIOLIME (PU3NYECKHE BEIMUYMHBI: HA OCHOBE aHAJIW3a YCIOBUS 33/1a4M 3aIIUChIBATh
KpaTKOE YCJOBHE, BBISBIATH HEAOCTATOK JAHHBIX IJISl PELIEHHUS 3aJauyd, BBHIOMPATh
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE ISl €€ PEIICHMS], IPOBOJIUTH PACUEThl M CPAaBHUBATH
MOJIyYeHHOE 3HaUeHHEe (PU3NYECKON BETUUMHBI C U3BECTHBIMU JTAHHBIMU;
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pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO PEIIUTh MPU TOMOUTH (HU3UIECKUX
METOJIOB,  HCIOJB3Yysl ~ ONMHCAHWE  HUCCIAEJOBAaHUS,  BBIACIATH  MPOBEPSIEMOE
MPENO0JIOAKEHUE, OIIEHUBATh MPABUILHOCTD MOPSIIKA IPOBEACHUS UCCIEIOBAHUS,ICNIATh
BBIBOJIBI;

MPOBOJMTHL OIBITHI I10 HAOIIOACHUIO (U3NYECKUX SBJICHUN WIH (HU3NUECKUX
CBOMCTB TeJ (KamWJUISIPHBIC SIBJICHUS, 3aBUCUMOCTh JAaBIICHUS BO3yXa OT €ro o0bhéMa,
TeMIIepaTypbl, CKOPOCTH IPOIIECCa OCThIBAaHUS W HArpeBaHUS MPH U3JYYCHUHU OT I[BETa
u3JIydaromer  (MmorjomarpInieil) MOBEPXHOCTH, CKOPOCTh  HMCIIApEeHUs]  BOJBI
OT TEeMIIepaTypbl JKUJIKOCTH MW IUIOMIAAM €€ TOBEPXHOCTH, HJICKTpU3AlUsi Tel WU
B3aMMOJICHCTBUE DJIEKTPUUECKUX 3apsoB, B3aWMOJICHCTBHE TMOCTOSHHBIX MarHUTOB,
BU3yaJIM3allsl MArHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB, NEUCTBUSL MATHUTHOTO MOJIS
Ha TMPOBOJHUK C TOKOM, CBOMCTBAa SJIEKTPOMAarHuTa, CBOWCTBA 3JEKTPOJABUTATEIIS
MIOCTOSTHHOTO TOKa): (OPMYJIMPOBATh IIPOBEPSEMbIE TPEANOJIOKEHUS, COOMPATH
YCTAaHOBKY U3 MPEIJIOKEHHOTO 000pYI0BaHHUSI, ONTUCHIBATH X0/ ONbITa U (POPMYITUPOBATH
BBIBOJIBI;

BBINIOJIHATh MPSIMBIE U3MEPEHUS TEeMIEepaTypbl, OTHOCUTEIbHON BIAXXHOCTHU
BO3/yXa, CHJIbl TOKa, HANpPSKEHUS C MCIOJIHb30BAHUEM aHAJIOTOBBIX MPUOOPOB H
JATYUKOB (PU3MUECKUX BEJIWYMH, CpPaBHUBATh PE3YJbTAaThl H3MEPECHUN C YUETOM
3aIaHHOM aOCOJIFOTHOM MOTPEIIHOCTH;

IIPOBOJIMTH UCCIICIOBAHUE 3aBUCHMOCTH OAHOM (DM3NUECKON BEIMUUHBI OT JAPYTOM
C MCIIOJIb30BAHUEM TIPSMBIX U3MEPEHUH (3aBUCUMOCTH COMPOTHBIICHHUS TPOBOJIHUKAOT
€ro JJIMHBI, TJIOMIAM MOMEPEYHOTO CEUCHHUS W YAEIBHOIO COMPOTHUBIICHUS BEIECTBA
MIPOBOJIHMKA, CUJIBI TOKA, UIYIIEr0 Yyepe3 MPOBOJAHUK, OT HANPSKEHUS HAa MPOBOJIHUKE,
HCCIICIOBAHUE TIOCJICIOBATEIIPHOTO W MMApalICIbHOTO COSIWHEHHM ITPOBOJHHKOB):
IJIAaHUPOBATh HMCCJIEAOBaHUE, COOMpaTh YCTAHOBKY W BBINOJHATH U3MEPEHUS, CIICIYs
MPEVIOKEHHOMY TUTaHY, (PMKCHPOBATh PE3yJIbTaThl MOJYYEHHON 3aBUCUMOCTH B BHUJC
Ta0uIl ¥ TPaUKOB, JCNIaTh BHIBOBI 10 PE3yIbTaTaM MCCIICIOBAHUS;

MIPOBOJIUTH KOCBEHHBIC U3MEPEHUsI PUBHMUECKUX BETUUYUH (YIeTbHAs TETUIOEMKOCTh
BEIIIECTBA, COMPOTHUBIICHUE MPOBOJHUKA, pad0Ta U MOIIHOCTh JJECKTPUUECKOTO TOKA):
IJIAHUPOBAaTh H3MEPEHUs, COOMpaTh OSKCIEPUMEHTAIBHYIO YCTaHOBKY, CIEHYS
MPEIO)KEHHOM MHCTPYKIIMHU, U BBIUYKCIIATh 3HAUCHUE BEITUYNHBI,

coONI0/IaTh MpaBWJIa TEXHUKU OE€30MacHOCTH IMpH padore ¢ aabopaTOpHBIM
000pyZI0BaHUEM;

XapaKTepu30BaTh MPUHIMUIBLI JCUCTBUS H3YYEHHBIX MNPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB € OMOpPOM Ha MX ONUCAHUS (B TOM YHCIE: CUCTeMa OTOIUICHHS JOMOB,
TUTPOMETp, TapoBas TypOMHA, aMIrepMeTp, BOJBTMETP, CUETUHMK IJICKTPUUECKOU
SHEPIUH, OJEKTPOOCBETUTENbHBIE MPUOOPHI, HArpeBaTelbHBIC AJICKTPOIPUOOPHI
(mpuMepsbl), DJIEKTPUYECKUE TMPETOXPAHUTENH, HJICKTPOMArHUT, HSJIEKTPOJBUTATEINb
MOCTOSTHHOTO TOKAa), KCIOJIb3ysl 3HAHMS O CBOMCTBaX (DU3WYECKUX SBJICHUN W
HE0OX0IMMbIe (PU3UUECKUEe 3aKOHOMEPHOCTH;
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pacro3HaBaTh NPOCThIE TEXHUUECKUE YCTPOMCTBA M H3MEPUTEIbHBIE MPUOOPHI MO CXEMaM M CXEMaTUYHBIM PUCYHKaM
(KMAKOCTHBI TEPMOMETP, TEPMOC, IMCUXPOMETP, TUTPOMETP, JBUraTelib BHYTPEHHETO CrOpPaHMs, 3JEKTPOCKOI, PEoCcTar),
COCTABJIATh CXEMBbI AJIEKTPUUYECKUX LIETICH C MOCIEA0BATEIbHBIM U TapaJUICIbHBIM COEAUHEHUEM 3JIEMEHTOB, pa3nyasi yCIOBHbBIC
0003HaYEHUS PJIEMEHTOB AJIEKTPUUECKUX IIETIEH;

MPUBOAUTHh TPUMEPH (HAXOAUTh WHOOPMAITUIO O TPHUMEpPAX) MPAKTHUECKOTO HCIIONIB30BaHUSA (U3MYECKUX 3HAHWA B
MOBCEIHEBHOM KM3HU JIJIs1 00ecrieueHus: 6e30MacHOCTH MPH 0OpaIlleHHH ¢ MPHOOpPaMU U TEXHUUECKUMHU YCTPOUCTBAMU, COXPAHEHHUS
3JI0POBBS U COOJTIOJICHUSI HOPM AKOJIOTMUYECKOT0 MOBEACHUS B OKPYXKAIOIIEeH cpeie;

OCYILECTBIISATh MOUCK HHpoOpManuu (PU3nueckoro cojepkanus B MHTepHeTe, HA OCHOBE MMEIOLIUXCS 3HAHUN U MyTEM
CpPaBHEHHMS JOMOJHUTEIbHBIX MCTOYHUKOB BBIACISATH MH(POpPMAIMIO, KOTOpas SIBISETCS MPOTUBOPEUMBOM WIIM MOMKET OBITh
HEJIOCTOBEPHOM;

WCIIOJB30BaTh IMPU BBIMOJHEHUM YUYE€OHBIX 3aJlaHUNl HAy4YHO-TIOMYJISIPHYIO JIUTEPATypy (PU3HUYECKOrO COJIepKAHUS,
CIIpaBOYHBIE MaTepHayibl, pecypchl cetu WHTepHeT, BlageTh NpUEMaMH KOHCIEKTUPOBAHUSA TEKCTa, MpeoOpa3zoBaHUs
MH(pOpMaIKU U3 OJJHON 3HAKOBOW CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbIC TUCbMEHHBIE U KPATKUE YCTHBIE COOOIIEHUsI, 0000111asi MH(OOPMAIIUIO U3 HECKOJIBKUX UCTOUYHUKOB
(u3nyeckoro cojepkaHus, B TOM 4YHCIE MyOJUYHO TMPEACTABIATh PE3yJIbTaThl MPOEKTHOW WJIM HCCIEA0BATEIHLCKOM
NEATEIbHOCTH, PU ITOM I'PAMOTHO MCII0JIb30BaTh U3YUEHHBIN MOHSITUIHBIN anmapar Kypca GU3uKH, COMPOBOKIATH BEICTYTUICHUE
MPE3CHTAIUEN;

MIPU BBIMOJIHEHUHM YYEOHBIX MPOEKTOB M MCCIEAOBAaHUN (PU3UYECKUX MPOIIECCOB PACHPEACNISITh 00sS3aHHOCTH B Tpymie B
COOTBETCTBHM C IOCTaBJIICHHBIMHM 3a/lauaMH, CJICAUTH 3a BBINOJHEHUEM IJIaHA JIEUCTBUU M KOPPEKTUPOBATH €ro, aJIeKBaTHO
OIICHUBAaTh COOCTBEHHBIH BKJIaJ B JCATEIBHOCTH TPYIIbl, BHICTpAaUBATh KOMMYHHMKATHUBHOE B3aUMOJICUCTBUE, IPOSIBIISS
TOTOBHOCTH pa3peniaTh KOHQJIUKTHI.
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Ctpoenue u cBoicTBa
BEILIECTBA

OCHOBHBIE TTOJIOKEHUS
MOJIEKYISIPHO-KUHETHYECKOMN
TEOPUU CTPOCHHUS BEILECTBA.
Macca u pa3mMepbl aTOMOB U
MOJIeKyJ1. OTBITHI,
MOATBEPKIALOIINE
OCHOBHBIE MOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKON
TEOPHH.

Mogenu TBEPAOTO, KUJKOTO
¥ Ta3000pa3HOTO COCTOSTHUI
BEIIIECTBA.
Kpucramnmnueckue u
amopdHbIe Tena.
OOBsiICHEHHE CBOMCTB ra3os,
KUJIKOCTEU U TBEPJBIX TEI
Ha OCHOBE MOJIOKECHUH
MOJIEKYJIAPHO-KNMHETUYECKON
teopuu. CMaunBaHue U
KANWUISPHBIC SIBJIICHMUS.

HabGnronenue u uHTEpHpeTanus ONbITOB,
CBUETEIBCTBYIOMINUX 00 AaTOMHO-MOJIEKYJIIPHOM
CTPOEHUH BELIECTBA: ONBITHI C PACTBOPEHUEM
pa3IMYHBIX BEIIECTB B BOJIE.

Pemenue 3aa4 1o OLEHUBAHUIO KOJIMYECTBA
aTOMOB WJIM MOJIEKYJI B €IMHHIIE 00bEMaA
BEILECTBA.

AHanu3 TeKCTa JPEeBHUX aTOMUCTOB (HAIpUMED,
¢dbparmenTa nosmsl JIlykpeuus «O npupoze
BEIIICH») C U3JI0)KEHUEM 000CHOBAHUN aTOMHOM
rUnoTe3sl (CMbICIoBOE uTeHue). OreHka
yOeIUTENbHOCTH 3TUX OOOCHOBAHUM.
OObsicHeHuEe OPOYHOBCKOTO JBMIKEHUS, SIBJICHUS
T y3un 1 pa3uuuil Mexay HUIMH Ha OCHOBE
ITOJIO’KEHUM MOJIEKYJIIPHO-KUHETUYECKOU
TEOPHH CTPOCHHMSI BEILIECTBA.

OOBbscHEHNE OCHOBHBIX Pa3IMUUi B CTPOCHUU
ra3oB, )KMJIKOCTEW U TBEPABIX TEJ

C UCIIOJIb30BAHUEM IOJ0KEHUN MOJIEKYJIIPHO-
KMHETUYECKOW TEOPUU CTPOEHUS BEIIECTBA.




TemnoBoe pacuvpeHue u
cKaTue

HpOBe,I[eHI/Ie OIIBITOB I10 BbIpalllUBAHUIO
KpUCTAJIJIIOB HOB&pGHHOﬁ COJIK UJIMK caxapa.

[IpoBenenne u 00bICHEHUE OTIBITOB,
JIEMOHCTPUPYIOIIUX KAITWIUISIPHBIC ABJICHUS U
SIBJICHUE CMAUYMUBaHUs.

OOBsICHEHHUE PO KAITWIISIPHBIX SBICHUN

JUTSL TIOCTYTUIEHUS BOJABI B OPTraHU3M PACTECHUM.
Hab0mronenue, npoBeneHue U oObICHEHUE
OITBITOB MO HAOIIOACHUIO TEINIOBOI'O
pacIlIMpeHus ra3oB, )KUJIKOCTEU U TBEPIBIX TEI.
OO0BsicHEHHE coXpaHeHUs 00bEMA TBEPIBIX TE,
TEKYYECTH KUJAKOCTH (B TOM YHCIIE, Pa3HUIIbI

B TEKYYECTHU JIJIs Pa3HbIX KUAKOCTEH),

JIaBJICHUS ras3a.

IIpoBeaeHue ONBITOB, AEMOHCTPUPYIOLIUX
3aBHCHUMOCTH JIABJICHHUS BO3/yXa OT €ro o0béMa 1
HarpeBaHus WIM OXJIaXJACHUS, U UX OOBICHECHUE
Ha OCHOBE aTOMHO-MOJICKYJISIPHOTO YUYECHUS.
AHanu3 NpakTHYECKUX CUTYyallMid, CBA3aHHBIX

CO CBOMCTBAaMHU T'a30B, KUIKOCTEU U TBEPABIX TEJ
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Temneparypa. Cs3b
TEMIIEpaTypPbl CO CKOPOCTHIO
TEIJIOBOTO JIBHYKECHHUS
yactull. BHyTpeHHss
sHeprusi. CrocoObl
VM3MEHEHMS BHYTPEHHEN
SHEPIUH: TeIIonepesaya u
coBeplieHre padoTsl. Buabl

TCILIOIICPpCaaqYn:
TCILIOIIPOBOJHOCTD,

KOHBEKIIUS, U3JTyUYCHHE.
KonnuecTBO TENIOTHI.

VY nenpHag TEMII0OEMKOCTD
BellecTBa. TemiooOMeH 1
TEIJIOBOE PaBHOBECHE.
YpaBHEHHE TEIIOBOTO
Oananca. I[1naBnenue u
OTBEpCBaHUE
KPUCTAJUTMYECKUX BEIIECTB.
Y aenabpHas TemioTa
[IABJIEHHUS.

[TapoobpazoBanue u
KoHAeHcauus. Mcrapenue.
Kunenne. Y nenpHas Temiora
napooOpa3oBaHusl.

O060cHOBaHME TIPABUII U3MEPCHUS TEMITEPATYPHI.
CpaBHeHHE pa3IMYHbIX CIOCOOOB U3MEPEHUS U
IIKAJI TEMIIEPATYPHI.

HaoOmronenne n o0bsICHEHHE OIBITOB,
JIEMOHCTPUPYIOIIUX U3MEHEHUE BHYTPEHHEN
HHEPTUU Teja B Pe3yJIbTaTe TEIIoNepeaauu u
pabOThI BHEIITHUX CHII.

HabGmonenne n o0bsICHEHHE OITBITOB,
00CYyX/IeHHE TTPAKTUIECKUX

CUTYyalluid, IEMOHCTPUPYIOLINUX

pa3JIMYHbIC BUJIBITEILIONEPEAAYH:
TETUIONPOBOAHOCTh, KOHBEKIIUIO,

W3JIyUYEHHUE.

UccnenoBanue siBjeHUs TEII000MeEHa

IIPY CMELIMBAHUU XOJOAHOM U TOPSIYEN BOJIBL.
HaOnronenue ycTaHOBIEHUS TETIOBOTO
PaBHOBECHSI MEXIY IOpSYEH U XOJIOAHOM BOJIOM.
Onpenenenue (M3MepeHUE) KOIUYECTBA
TEIUIOTHI, MOJYYEHHOTO BOJION TIPU TETIIOOOMEHE
C HArpeThIM METAJUNIMYECKUM LIHJIUHIPOM.
Omnpenenenue (U3MepeHUe) yIeIbHON
TENJI0EMKOCTH BEILECTBA.

Pemienue 3a1a4, CBSI3aHHBIX C BHIYUCIICHUEM
KOJINYECTBA TEIIOTHI U TEMIOEMKOCTH

MIPH TETTIOOOMEHE.




3aBUCUMOCTB TEMIIEPATYPHI
KHUIICHUS OT aTMOC(EepHOTo
JaBJICHUS.

BrnaxunocTs Bo3yxa.
DHeprus TOIUIMBA.

VY nenbHas TEII0Ta
CrOpaHus.

[TpuHIMIIBI paGOTHI
TeroBbIX Aurarencii KITJ]
TEIIOBOTO JIBUTATEIIS.
TennoBble IBUTATENH

U 3aIlUTa
OKPYKaroIIECUCPEBI.

3aKOH COXpaHEHUS U
MpeBpalIeHUs SHEPTUH B
TEIJIOBBIX MPOIECCAX.

AHanu3 CUTyaluy MPaKTUYECKOTO
MCIIOJIb30BaHUS TETIOBBIX CBOMCTB BEILIECTB U
MaTepHuasoB, HaPUMEP, B IEJIIX
AHEProcOepeKEHUS: TEIIION30ISIIHUS,
AHEprocOeperaoIre KpoIllii,
TEPMOAKKYMYJISTOPHI U T. 1.
HaOmnronenue siBjieHUN UCapeHust v
KOH/ICHCALIUU.

HccnenoBanue npouecca ucnapeHus
Pa3ITUYHBIX JKUJIKOCTEH.
OOBbscHeHHUE SIBICHUN UCTIApEHUS U

KOHJCHCALUU Ha OCHOBE aTOMHO- MOJICKYJIIPHOTO
Y4CHUS.

HaOmronenue v 00bsiCHEHHE MpoIecca KUMEHUsI,
B TOM YHCJI€ 3aBUCHMOCTH TeMIIEpaTyphl
KUIICHUS OT JaBJICHUS.

Onpenenenue (M3MEpEeHNE) OTHOCUTEILHOMN
BIIQYKHOCTH BO3/yXa.

Habmronenue nporiecca riaBIeHHAs
KPHUCTALTNYECKOT0 BEIIECTBA, HAIIPUMED, JIbJIA.
CpaBHeHUE TTPOLECCOB MIABICHUS
KPUCTAJUTMYECKUX TEI M Pa3MATUCHHUS

MIPY HArpEBaHUN aMOP(HBIX TEJL.
Onpenenenue (M3MEPEHUE)

YACIBHON TETUIOTHITIABIICHUS JIbJIA.
OObsICHEHUE SIBIICHUM TUIABJICHUS U
KpUCTAJTA3AIIM Ha OCHOBE aTOMHO-
MOJICKYJIIPHOTO yYCHHUS.




Pemienue 3a1a4, CBI3aHHBIX C BEIYUCICHUEM
KOJIMYECTBA TEIJIOTHI B IIpoIeccax
TEIUIONEPEAAYM TTPH IUIABJIEHUH U
KpUCTAJLIM3AllUM, UICTITADEHUU U KOHACHCAIUU.
AHanu3 cUTyalui NpakTUYeCKOro MPUMEHECHUS
SBJICHUM TUJIABJICHUS U KPUCTAIUIA3ALINH,
HAIIpUMEDP, MOIYYCHUE CBEPXUNUCTBIX
MaTepUasoB, COJIEBAs TPEKa U JIp.

Ananu3 paboThl 1 00BICHEHUE MPUHITUTIA
JICMCTBUSI TEILUIOBOTO JIBUTATEIIA.

Brruuciienue koau4decTBa TEIUIOTHI,
BBIJICJISIIOIIETOCS MPU CTOPAHUH Pa3IMUYHbBIX
BU0B ToruuBa, U KIIJI nsurarens.
OO0cysXIeHNE SKOJIOTHICCKHUX TOCIICICTBUI
WCMOJIb30BaHUs IBUTATENICH BHYTPEHHETO
CrOpaHus, TETUIOBBIX U THAPOIICKTPOCTAHITUH.
@opma konmpons.: PU3NYECKUNA TUKTAHT MO0
OTIpeJICIICHUSIM, TIPOBEPOUYHas paboTa B BUJIC
TECTHPOBAHMS, IIPOBEPOUYHAs pabOTa IO PEIICHHIO
3a7a4. BeIMOJIHEHHE TTPOEKTHO-
HCCJIEI0BATEIILCKOMN JESITeIbHOCTH 110
HEProcOEepPeKCHUIO, TEIIJIOBLIM JBUTATEIISIM,
IKOJIOTHYECKON 00cTaHOBKH B [TepMckom Kkpae.
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Pa3nen 2. dnekTpuyeckue siBJIeHUsI

2.1 | DnexTprueckue
3apszbl.
3apsKEHHbIE TeNla U
HUX B3aUMOJCHCTBHUSA

7

DIIEKTpU3aLUS TEN.

JIBa poaa 3JIEKTPUYECKUX
3apsAno0B. Bzanmoenicteue
3apsHKEHHBIX TeTl.

3akoHn Kynona (3aBUCUMOCTh
CHUJIbI B3aUMOJICVCTBUS
3apsKEHHBIX TEIl

OT BEJIMYUHBI 3aPSI0B U
pPacCTOSIHUS MEXIY TEIamu).
DIIEKTPUYECKOE TTOJIE.
Hanpsxénnocts
ANEKTPUYECKOTO MOJIS.
[IprHIMD cynieprio3uIuu
3JIEKTPUYECKUX TOJIEN

(Ha KaY€CTBEHHOM yPOBHE).
Hocurenn snexkrpuuecknx
3apsiIoB. DJIEMEHTAPHbBIN
JJIEKTPUYECKUN 3apsiLl.
Ctpoenue atoma.
[IpoBogHMKH U

HaOnronenue u npoBeieHUE OINBITOB

T10 3JIEKTPU3ALMHA TEJI IPU CONPUKOCHOBEHUU U
WHAYKIUEH.

Habmronenue n o0bsICHEHNE B3aUMO/ICHCTBUS
OJHOUMEHHO Y PA3HOMMEHHO 3aPSKEHHBIX TEI.
OOBsiCHEHME MPUHIIKMIA ISUCTBUS AICKTPOCKOIIA.
OOBsICHEHHE SBICHUHN DJICKTPU3ANHT

MIPY COMMPUKOCHOBEHUH TEJI U UHTYKIUEH

C UCIIOJIb30BaHUEM 3HAHUM O HOCUTESAX
AJICKTPUYECKUX 3apSI0B B BEIIECTBE.
PacniosnaBanue n 00bsICHEHNE SIBICHUM
BJICKTPU3AIMU B IOBCEIHEBHOM KU3HMU.
HaGmonenne n o0bSICHEHNE ONBITOB,
WJUTIOCTPUPYIOIINX 3aKOH COXPAHEHHUS
BJIEKTPUYECKOTO 3apsiaa.

HabOmro1eHue onpIToB 110 MOJASTUPOBAHUIO
CUJIOBBIX JIMHUM 3JICKTPUUECKOTO MOJISI.
HccnenoBanne 1€MCTBUS IIEKTPUUECKOTO MOJIA
Ha MMPOBOJAHUKH U JUDJICKTPUKH.

@opma koumpoas: IIpoBepounas padbora 1mo
pelIeHUIO 3a/1a4. BeinosHeHne TpoeKTa
«ONEKTPUUECKUE ABJICHUD. OU3NUECKUI
JUKTAHT MO ONpeaesieHusIM. TecT.




TUBJIEKTPUKU. 3aKOH

COXPaHCHUA SJICKTPHUICCKOTO

3apsija.

2.2
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DIIEKTPUYECKUI TOK.

VY ci1oBus CyleCTBOBAHUS
AIEKTPUUYECKOTO TOKA.
HcTouyHMKM NOCTOSTHHOTO
ToKa. JlercTBust
AJEKTPUUYECKOTO TOKA
(TerIoBOE, XMMUYECKOEC,
MAarHuTHOE).
DJIEKTPUYECKUA TOK

B JKMJIKOCTSIX M Ta3ax.
DJIEKTPUYECKAS LIEMb.
Cuna Toka. DJIeKTpU4eCcKoe
HaIpsDKEHUE.
ConpoTtusnenue
IIPOBOJIHUKA. Y IEJIBHOE
CONPOTHUBJICHUE BEIIIECTRA.
3akoH Oma 1151 ydactka
uenu. [locienoBarenpHOE U
napajuieIbHOE€ COSTMHECHHE
MIPOBOJTHUKOB.

PaGorta u MOIHOCTE
AIEKTPUUYECKOTO TOKA.
3akoH [xoyns—JIenua.
DJIEKTPUYECKUE LIETTH U

HaOnronenue pa3nuyHbIX BUJAOB IEUCTBUS
AIIEKTPUUYECKOTO TOKA M OOHAPYKEHUE ITUX
BHUJIOB JE€MCTBHUSA B IIOBCETHEBHOM KU3HMU.
HaOnronenrie BO3HUKHOBEHHUSI Ta30BOTO paspsiia
Y 3JIEKTPUYECKOTO TOKA B KUJIKOCTHU

COopKka 1 UCIIBITAHUE AICKTPUUECKON 1enn
MMOCTOSIHHOT'O TOKa.

N3mepenue CHiibl TOKa aMIIEPMETPOM.
N3mepenune aneKTpruieCcKOro HarpsKeHUs
BOJIETMETPOM.

[IpoBeneHne u 00bSICHEHNE OTIBITOB,
JIEMOHCTPUPYIOIIUX 3aBUCUMOCTD
AJIEKTPUYECKOTO COMPOTUBIIEHUS] TPOBOJHUKA
OT €ro JUIMHBI, TIOMIAIN TTONIEPEYHOT0 CEUYCHUS
Y MaTepuarna.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA,
MPOTEKAIOIIETO YEPE3 PEZUCTOP,

OT COMPOTHUBJICHUS PE3UCTOPA U HATIPSKCHUS
Ha pE3UCTOpE.

ITpoBepka npaBuia ClI0KEHUS HAPSKEHUN
IIPY MOCJIEIOBATEIBHOM COEAUHEHUH JBYX
PE3UCTOPOB.

ITpoBepka npasuia st CUJIbI TOKA

[P MAPAJUIEITBHOM COEMHEHUUN PE3UCTOPOB.




OTPEOUTEH
ANEKTPUYECKOU SHEPTUHU
B ObITy. KopoTkoe
3aMbIKaHUE

AHanu3 cuTyalnui nocjie10BaTeIbHOTO U
napasuieIbHOTO COSTMHEHUS POBOTHUKOB

B JIOMAIIIHUX JJICKTPUUECKHUX CETAX.

Pemenue 3a1au ¢ ucnoap30BaHEM 3akoHa OMa
1 hopMyT pacuéra AIEKTPHUIECKOTO
COIIPOTHUBJICHUS MPU MOCIEAOBATEIIBHOM U
napasuieIbHOM COCIMHEHUU MTPOBOHUKOB.
OmnpeneneHue paboThI AJIESKTPUIESCKOTO TOKaA,
MPOTEKAIOIIETO YEPES PESUCTOP.

OrnpeneneHne MOIIHOCTH JIEKTPUUECKOTO TOKa,
BBIIEIISIEMOM Ha PE3UCTOPE.

HccnenoBanre 3aBUCUMOCTHU CUJIBI TOKA YEPE3
JAMITOYKY OT HanpspKeHus Ha Hel. Onpenenenue
KIII narpeBarens.

WccnenoBanue mpeoOpa3oBaHus SHEPTUU

IIPU NOABEME TPy3a JIEKTPOABUTATEIEM.
OOBsicHEHHE YCTPOMCTBA U MPUHITUTIA JIEHCTBUS
JIOMAITHUX AJIEKTPOHArpeBaTEIbLHBIX MPUOOPOB.
OObsicHEeHUE TPUYNH KOPOTKOTO 3aMbIKAHUS U
MIPUHIINIA JEHCTBUS TUIABKUX TIPEAOXpaHUTEICH.
Peuienue 3a1a4 ¢ UCMoOIb30BaHUEM 3aKOHA
Jxoyns—Jlenna.

@opma xonmposs.: Pemenne 3anad,
TECTHUPOBAHUE, MPOCKTHO-UCCIIEA0BATEIbCKAS
JIEATEIIbHOCTb, IOKJIBIJIBI.
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Pa3znesn 3. JjeKTpoMarHuTHbIE SIBJICHUS

3.1 | MaraurHebl€e SIBJICHUSA 6 ITocTOsiHHBIE MAarHUTHI.
BzanmopeiicTBue
MMOCTOSIHHBIX MarHUTOB.
MarauTHOe moJe.
MarsautHoOe noJjie 3eMiIH U
€ro 3HauCHHUE JJIs KU3HHU
Ha 3emuie. OnbIT Dpcrena.
MarauTHOE MoJjie
BJICKTPUYECKOTO TOKA.
[Ipumenenue
3JICKTPOMATrHUTOB

B TeXHUKE. JlericTBue
MarHUTHOTO MOJIS

Ha IMIPOBOJIHUK C TOKOM.
DJIEKTPOBUTATENb
IIOCTOSIHHOTO TOKa.
HUcnonp3oBanue
3JIEKTPOJIBUTaTENEN

I/ICCJ'IG,[[OBaHI/IG MaramMTHOI'O B33HMOI[€ﬁCTBI/I$I
IIOCTOAHHBIX MAarHuTOB.

I/ISYT‘IGHI/IG MarguTHOTI'O ITOJIA IIOCTOSHHBIX
MarHuvToOB IIpHU UX 06’b€I[I/IH€HI/II/I H pasaciICHUM.

HCCH@I{OB&HI/IC MarHuTHOTI'O B3ElPIMOI[CfICTBPI$[
IIOCTOAHHBIX MAarHuTOB.

N3y4yeHne MarHuTHOTO MOJIsl MOCTOSTHHBIX
MarHUTOB MPU UX 00BEAMHEHUU U Pa3/ICICHUH.
IIpoBeneHrE ONBITOB MO BU3YAIU3AAH TTOJIS
MMOCTOSIHHBIX MarHUTOB.

N3yueHue aBIeHUs HAMAarHUYMBAHUS BEIIECTBA.
HccnenoBanue IenCcTBUA JNEKTPUUECKOTO TOKA
Ha MarHUTHYIO CTPEJIKY.

IIpoBeaeHue ONBITOB, AEMOHCTPUPYIOLIHAX
3aBUCUMOCTb CUJIbI B3aUMOJAEHCTBUSA KaTyIIKU

C TOKOM W MarHuTa OT CHJIbl U HAalPaBJICHUS TOKa
B KaTyIIKE.

AHanu3 cUTyalui NpakTU4YeCKOro MPUMEHECHUS




B TEXHUYECKHUX YCTPOUCTBAXHU
Ha TPAHCIIOPTE.

AIIEKTPOMATHUTOB (B OBITOBBIX TEXHHYECKUX
YCTPOMCTBAX, IPOMBIILIEHHOCTH, METUIIUHE).
N3yueHune n1eiicTBUS MAarHUTHOTO TTOJIS

Ha MTPOBOJHUK C TOKOM.

N3yuenue nencrust
anektpoasuraress.Mzmepenne KITJ]
3JIEKTPOIBUTATEIIbHONYCTAHOBKH.
Pacnio3HaBanue 1 aHAIN3 Pa3IMYHbIX
IIPUMEHEHUH DIIEKTPOABUTATENEN
(TpaHcnopT, OBITOBBIE YCTPOICTBA U JIP.)
Dopma KOHMPOJA: busznueckuit
JIUKTAHT, TECTUPOBAHHE, IMPOBEPOYHAS
paboTa 1o Teopuu, 0K,

Hroro no pazuneny

Pasznena 4. CBeToBble ABJICHUSA

4.1

Pacrmipoctpanenue
CBETa

Pacripoctpanenue ceta B VcTouHuKH cBeTa. AJIbTEPHATUBHbBIE BUIbI
npupoae. OTpaxkeHue cBeTa. MCTOYHUKOB cBeTa. 3yueHue pacnpocTpaHeHus




3aKOH OTpa)KEHHUsI CBETA.
[Linockoe 3epkaino. [Ipenomnenne
cBeTa. 3aKOH MPEJIOMIICHUS
CBETA.

CBETOBOI'O JIy4a B IPOCTpaHCTBE. VI3ydeHust JIyHHOTO U
COJIHEUHOTO 3aTMeHus1. OTpakeHue cBeTa. 3aKOH
OTPaKEHHUs CBETA, U3YUCHHUE X0/1a JIy4eH B IIpU3ME.
l3ydeHne xona Jiydeul B 3epkajie. Y CTpOMCTBO
npubopa Juist HaOIIOCHUS U3MEHEHHUS yTiia MaJeHUs.
[TosryueHne n300pakeHU B IIJIOCKOM 3€pKalle.
[IpoBeneHus onpITa IO JOKA3aTENBCTBY TOTO, YTO
MJI0CKOE 3ePKaJIo TaeT MHUMOE U300paskeHue.
[TonydyeHne n300pakeHNUN B HECKOJIBKUX 3epKajax.
M3yueHne ycTpoiicTBa nepuckona. M3yuenne
MIPEJIOMIICHHS CBETA. X0/ JIy4Yel Ha rpaHuLe
pa3nuuHbIX cpel. [loctpoenue xona nyueit. [lomHoe
BHYTPEHHEE OTPAKECHME. BhINoHeHNe T0KII1a1a 1o
(CMUPaXKaAM.

Dopma koHmpons: PU3NYECKUN JTUKTAHT.
TectupoBanue. Jlokia.

4.2

JInH3eI

JIna3el. OnTuueckas cuiia
nmuH3BI. 300paxkeHus, 1aBacMbie
nUH30M. ['71a3 U 3peHust.

M3yueHust cOOMparonX, pacCeUBAOIINX JTUH3.
Pemienue 3a1a4 Ha ONPENEICHUE ONITUYECKON CUIIBI
muH3b1. [TocTpoenue n300paxxeHunit B INH3aX.
M3yueHre CBOMCTB N300paKeHUS B COOMpArOIIeit
nmuH3e. 3MepeHne onTUYeCKOM CUJIbI JIMH3HI.
M3y4yeHne cTpoeHus 1i1a3a, pa3BUTHE OJIU30PYKOCTH U
MabHO30PKOCTh. BhINOHEHNE HCCIe0BAHUS.
OnTtuyeckre mpudoPHI.
Dopma KOHMpOJA.: TIOCTPOCHUE N300paKEHUS B JIMH3E.
OKJIA/I.

Hroro no paszneny

PesepBHOE Bpems

[IpoBeneHue UTOroBou
KOHTPOJIBHOU pabOTHI.
BrinosiHEHNE POEKTHOM

JACATCIIBHOCTH. I[OKJ'I&I[BI.

Benenue HayyHO — OMYJISIPHBIX Oeces 1Mo pu3HKe.
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ACT: Actpenb; Bmagumup BKT, 2011

8. Kupuk JI.A, I'ennenmreitn J1.J, I'ensdrar .M. 3agaun no ¢pusuke 7-9 xmacchl.
— M. 2017.

HNurepHET-pECYPCHI

HazBanue
caiita wim Conepxxanue | Aapec
CcTaTbu
Karaor Ouuumkionen | https://oblakoz.ru/all
CCBLIOK Ha HH, http://fizkaf.narod.ru/
pecypesi 0 oubmmoreku, | http://phys.nsu.ru/ok01/
¢buznke CMMU, Byssl, | https://ru.khanacademy.org/
HAyYHbIC https://www.youtube.com/playlist?list=PL rpByJxegBQZbKiA
opranmsam | Dj QRPOCAYRs1IMOt
u,
KoH(epeHIn
U JIp.
Jlaboparopusr | Mogmemmposa | https://phet.colorado.edu/en/simulations/filter?subjects=physics
€, HHE &type=html,prototype
JEMOHCTpanuo | mpoueccoB. | https://www.physics-chemistry-interactive-flash-
HHbIe paboThl | BupryansHsr | animation.com/mechanics_interactive.htm
o uzuke e https://www.walter-fendt.de/htmI5/phru/
nabopatopu | https://stellarium.org/ru/
ble paboTHI.
Bupryanbssl
€
JIEMOHCTpAI]
nn
JKCIIEPUMEH
TOB.
AnHnMaIms Tpexmepusie | https://stellarium.org/ru/
(bmnqecxnx aHuMaln n
MponccCcoB BU3yaJIn3alu
s 110 (PUBHKE,
COIPOBOXKA



https://oblakoz.ru/all
http://fizkaf.narod.ru/
http://phys.nsu.ru/ok01/
https://ru.khanacademy.org/
https://www.youtube.com/playlist?list=PLrpByJxegBQZbKiADj_QRPocAYRs1lM0t
https://www.youtube.com/playlist?list=PLrpByJxegBQZbKiADj_QRPocAYRs1lM0t
https://phet.colorado.edu/en/simulations/filter?subjects=physics&type=html,prototype
https://phet.colorado.edu/en/simulations/filter?subjects=physics&type=html,prototype
https://www.physics-chemistry-interactive-flash-animation.com/mechanics_interactive.htm
https://www.physics-chemistry-interactive-flash-animation.com/mechanics_interactive.htm
https://www.walter-fendt.de/html5/phru/
https://stellarium.org/ru/
https://stellarium.org/ru/

IOTCA

TEOPETUYECK
UMHU
00BACHEHHS
MHU.
IMoaroroBka K | DiekTpoHHb! | https:/caiitei-ers.pdy/FIPI-(Federalnyy-institut-
OI'Du EI'D € pecypchl pedagogicheskih-izmereniy)
o https://resh.edu.ru/
noaroroske | https://oge.sdamgia.ru/
k coaue OI'D | https://4ege.ru/
u EI'D. https://yandex.ru/tutor/subject/?subject id=12
Marepuaner | https:/tabiturient.ru/calculator/
IUTS https://www.youtube.com/playlist?list=PLrpByJxegBQZbKiA
noaroroBku. | Dj ORPocAYRs1IMOt
TecTsl,
OHJIANH
YPOKH,
IUTAKTHYECK
Hne

MaTepuabl.



https://сайты-егэ.рф/FIPI-(Federalnyy-institut-pedagogicheskih-izmereniy)
https://сайты-егэ.рф/FIPI-(Federalnyy-institut-pedagogicheskih-izmereniy)
https://resh.edu.ru/
https://oge.sdamgia.ru/
https://4ege.ru/
https://yandex.ru/tutor/subject/?subject_id=12
https://tabiturient.ru/calculator/
https://www.youtube.com/playlist?list=PLrpByJxegBQZbKiADj_QRPocAYRs1lM0t
https://www.youtube.com/playlist?list=PLrpByJxegBQZbKiADj_QRPocAYRs1lM0t

