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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mmero oOpa3oBaHUS
COCTABJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K Pe3yJIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHON 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yuétom ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonasanus yueOHoro npeamera «DOusukay.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYAIOIIMXCS W OPraHU3ALMIO H3YYCHHUS
bu3MKKM Ha NESITeNIbHOCTHOM ocHOBe. B mporpamme mo (u3uke y4HUTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOro mpenMera B peanuzanuu TpedoBanuit ®I'OC OO0 k
IUTAaHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOy4eHHUs, a TaKKe
MEXIIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYE€OHBIX NPEIMETOB HAa YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Iporpamma no usuke ycTaHaBIMBAET paclpeiejieHue yueOHOro MaTepuana
o rojaM o0ydeHus (1o Kjaccam), npejjiaracT IpUMEPHYIO MOCIEA0BATEILHOCTD
U3Y4YEHUS! TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS IMPEIMETHOTO COAEpKaHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEH 00yJaromuXCs.

[Iporpamma mo ¢u3uke pa3zpaboTaHa ¢ LEIbI0 OKAa3aHUS METOAUYECKOU
MOMOILM YYUTEIIO B CO3/IaHNU paboveil mporpaMMbl IO Y4eOHOMY MPEIMETY.

®dusurka ABIAETCSI CUCTEMOOOPA3YIOLIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHBIX
MPEAMETOB, MOCKOJBKY (PU3NYECKHE 3aKOHBI JIeKAT B OCHOBE IMPOIIECCOB U SBJICHUH,
U3y4aeMbIX XUMHEH, ONOJI0THEN, aCTpOHOMHUEH 1 pu3HUecKoii reorpadueii, BHOCUT
BKJIaJl B €CTECTBEHHOHAYUHYIO KapTHUHY MHUpA, MPEIOCTABISIET HauOojee SCHbIe
oOpaslibl MPUMEHEHUsI HAYYHOTr0 METO/a MO3HAHUs, TO €CTh Croco0a MoTydeHUs
JIOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna W3 THaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOMT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOM TPAMOTHOCTU M
MHTEpeca K HayKe y 00yJaromuxcsl.

N3yyenue @u3anku Ha 0a30BOM YpOBHE MPEIINOJIaraeT OBJaJCHUE
CIEIYIOIUMU KOMIETEHTHOCTSIMH, XapaKTEPHU3YIOIIMMU €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

HAay4YHO OOBSCHSTH SIBJICHHUS;

OLICHMBATh U IOHUMATh OCOOEHHOCTH HAYYHOI'O UCCIIEAOBAHMS;
WHTEPIPETUPOBATh JaHHBIE M MCIOJb30BaTh HAy4dHbIE JOKa3aTeIbCTBA JIJIS
MOJTYYEHHUSI BEIBOJOB.

[lenn wusyueHus ¢GU3MKA HA YPOBHE OCHOBHOTO 0O0IIero o00pa3oBaHUs
onpenenensl B Konmenmuu mpenonaBanus ydeOHoro mnpenMera «®Dusmka» B
oOpa3oBarenbHBIX oOpraHusamusx Poccuiickoit ®Deneparuu, peaau3yronmx
OCHOBHBIE  00II€00pa30oBaTEIbHBIC MPOTPAMMBI, YTBEPXKIEHHON perIeHHEM
Komnerun MunucrepctBa npocsemienusi Poccuiickoit @eaeparuu (mpoToKoa OT 3
nexadps 2019 r. Ne [1K4BH).



Hean usyyenus pusuku:
npuoOpeTeHne WHTEpeca M CTPEeMIICHUS O0Yy4aroluxcs K HayYHOMY H3YYEHHIO
IPUPOJIbI, PA3BUTHE X UHTEIUICKTYaTbHBIX U TBOPUECKUX CIIOCOOHOCTEN;
pa3BUTHE TPEACTABICHUH O HAYYHOM MeEToJAe TNOo3HaHus W (OPMUPOBAHUE
UCCJIEIOBATENECKOTO OTHOIICHHUS K OKPYKAIOIIUM SIBICHUSM;
dbopMUpOBaHHE HAYYHOTO MHPOBO33PEHUS Kak pe3yjbTaTa H3y4eHUs OCHOB
CTPOEHHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;
dbopMHUpoBaHUE TPEACTABICHUNH O poOau (PU3MKM g pa3BUTUSA  JIPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTUH;
pa3BUTHE TMPEJICTABICHUNA O BO3MOXHBIX cepax Oyayiiei npodeccuoHaIbHON
NesATEeIbHOCTH, CBSI3aHHOW C (DM3MKOM, MOATOTOBKA K JaybHEWIIeMy 0Oy4eHUIO B
HTOM HAIpPaBIICHUU.

JlocTikeHue 3TUX Liefied mporpaMMbl Mo (U3MKE Ha YPOBHE OCHOBHOIO
o011iero oOpazoBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:
npuoOpeTeHne 3HAHUW O JMCKPETHOM CTPOSHUHU BEIIECTBA, O MEXaHHUYECKHX,
TEIJIOBBIX, DJIEKTPUUECKUX, MATHUTHBIX M KBAHTOBBIX SIBJIICHHSIX;

NpUOOPETECHUE YMEHUW OMNUCHIBAaTh W OOBSICHATH (DU3UYECKUE SIBICHUS C
UCTIOJIb30BaHUEM TIOJTYYCHHBIX 3HAHMIA;

OCBOEHHE METOJIOB PEIICHUSI MPOCTEHIINX PAcUETHBIX 3a7ad C HCIOJIh30BAaHHUEM
bu3HYeCKUX MOJIEIeH, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 33]1a4;
pa3BUTHE YMEHHM HaOMI0/aTh MPUPOJHBIC SBICHUS W BBIMIOJHSITH OIBITHI,
1a0opaTopHble padOThl U 3KCIEPUMEHTAIBHBIE MCCIEAOBAHUS C UCIIOJIb30BAHUEM
U3MEPUTENBHBIX TPUOOPOB;

OCBOEHHUE NMPUEMOB PadOTHI ¢ MH(pOpMaLUel PU3NIECKOTO COJIEPIKaHuUs, BKIKOYAs
UH(OPMAITUI0O O COBPEMEHHBIX JOCTIKEHUAX (PU3MKH, aHAIN3 U KPUTHUYECKOE
OlICHMBaHUE MH(HOPMAIINH;

3HAKOMCTBO cO cdepamu npodecCHOHANTBHON IeATeIbHOCTH, CBSI3aHHBIMH C
GU3MKON, W COBPEMECHHBIMH TEXHOJOTHUSMH, OCHOBAHHBIMH Ha JIOCTHIKCHHSX
(bU3MYECKO HAYKH.

Ha u3yuenne ¢usuku (0a30BbI ypOBEHb) Ha YPOBHE OCHOBHOI'O OOLIETO
oOpazoBanus orBoautcs 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HeZEI0), B 8
KJ1acce — 68 yacoB (2 vaca B Hezeno), B 9 kinacce — 102 gaca (3 yaca B HeZeto).

[Ipennaraemelii B mporpaMMe no (u3MKe MepedyeHb JabopaTOpHBIX padoT U
OTBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTENb JeJIaeT BHIOOP MPOBEACHMUS
7abopaTOpHBIX PabOT M OMBITOB C YYETOM HWHIUBUIYAIBHBIX OCOOCHHOCTEH
oOyJarolmxcs, CIUCKa SKCIEPUMEHTAJIbHBIX 3aJaHMi, MpeajaraéMblX B pamKax
OCHOBHOTO TOCYAapCTBEHHOT0 dK3aMeHa 1o (U3UKe.
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Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAKOLIET0 MUPA.

@usuka — Hayka O mnpupone. fABneHus npupoapl. PUIHYECKHUE SBICHUS:
MEXaHWYECKHUE, TEIJIOBBIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckne BenuyuHBL. 3Mepenne Qu3nyeckux BenuuyuH. DuU3NYECKUE
npuoopsl. [lorpentHocts n3mepenuil. MexxayHapoaHasi CUCTEMA €IMHMUII.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT MPUPOIY.
EcrecTBeHHOHay4YHBId METOJ MO3HAHMA: HAONIO/IEHUE, IOCTAHOBKA HAay4YHOI'O
BOIPOCA, BBIIBUJKEHUE TUIIOTE3, SKCIIEPUMEHT 110 NPOBEPKE TUIIOTE3, 0OBICHEHNE
HabmogaemMoro apyieHus. Onucanne GU3NUecKux SBJICHUM ¢ TOMOIIbIO MOJEIEH.

Jlemoncmpayuu.

MexaHuueckue, TEMIOBBIE, JEKTPUIECKNE, MATHUTHBIE, CBETOBBIE SIBJICHUS.
dusnueckue NpudOpPsI U MpoLeTypa NPSMbIX U3MEPEHHUN aHAIOTOBBIM U IIU(PPOBHIM
IpUOOPOM.

Jlabopamopuvie pabomul u onvimol.

OmnpeneneHne UEHbI IeJIEHUs IIKaJIbl U3MEPUTEILHOTO TpUOOpa.

N3mepeHne pacCTOSHUMN.

N3mepenne 00bEMa )KUIKOCTA U TBEPAOTO TENA.

Onpenenenue pa3MepoB MajbIX TEN.

N3mepenne temmnepaTypbl MPU MOMOIIM KAJIKOCTHOTO TEPMOMETpPAa M JAaTYMKA
TEMIIEpaTyphl.

IIpoBeneHue nccieI0BaHus 10 IPOBEPKE I'MIIOTE3bI: JAJIBHOCTH IOJIETA IIapUKA,
NYIEHHOTO TOPU30HTAIbHO, TEM 00JIbIlIe, YeM OOJIbIIIE BHICOTA ITyCKAa.

Paznen 2. IlepBoHayajibHbIe CBeeHUS 0 CTPOEHUM BelllecTBA.

Crpoenue BemiecTBa: aTOMbl W MOJEKYJNbl, HX pa3smepbl. OmbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEILIECTBA.

JIBm>kenne yactun BemecTBa. CBfA3b CKOPOCTH JBWKEHHS YAaCTHI[ C
Temnepatypoil. bpoyHoBckoe nBmxkenue, auddysus. B3anmonelicTBue YacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHUE T'a30B, JKUIKOCTEH M TBEPIBIX
(KpUCTaIITMYeCKUX) Tell. B3auMOCBA3b MEXIy CBOWCTBAMHU BEUIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJIEKYJISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

Habmtoienue OpoyHOBCKOTO IBUYKEHUSI.

Hab6mronenue nuddysun.

Habmonenue siBIEHUH, OOBIACHSIOMIMXCS MPUTSDKEHUEM WM  OTTaJIKUBAaHUEM
YaCTHUIL BEIIECTBA.

Jlabopamopuwie pabomul u onvimol.

OreHka quaMeTpa aToMa METOJIOM PSAOB (C UCToNIb30BaHueM (oTorpaduii).
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OnbITHl IO HAOTIOIEHUIO TETIOBOTO PACIIUPEHUS Ta30B.
OnbITH IO OOHAPYKEHUIO IEHCTBUS CHII MOJICKYJIIPHOTO TTPUTSHKCHHUS.

Pa3nen 3. JIBuskeHHe U B3aUMOJAEHCTBHE TeJl.

Mexannueckoe JBHKEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBIKCHHE.
Cxopoctb. CpenHssi CKOPOCTh MpPU HEPAaBHOMEPHOM JBUXKEHUU. Pacuér mytu u
BPEMEHU JIBUKCHHUSL.

SBnenne uHEpUMHM. 3aKOH HMHEPUUH. B3aumopaeicTBHe Tel Kak NpUYHHA
W3MEHEHHSI CKOPOCTH JBWXKEHUsA Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
00BéMa BeIlecTBa.

Cuila Kak XapakTepuCTHUKa B3auMoAeicTBUs Tenl. Cuina ynpyrocTd M 3aKoH
['yka. M3mMepenne cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TITOTEHHS U CHJIA
TskecTd. CHila TSDKECTH Ha Jpyrux muaHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HANPABJIEHHBIX IT0 OJHOM npsiMoM. PaBHonenctByromas cuil. Crila TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKosA. TpeHre B IpUpPOIE U TEXHUKE.

Hemoncmpauuu.

HaOmroienre MexaHu4ecKoro IBUKEHUS Tea.

N3mepenne cKkopoCTH MPSIMOJIMHEHHOTO JBUKEHHUS.
HabGnronenue siBjeHUs] UHEPLIMH.

Hab6nronenue n3MeHeHust CKOpOCTH MPU B3aUMOJICUCTBUU TEll.
CpaBHeHHE Macc MO B3aUMOJIEVCTBUIO TEN.

CrnoxeHue CUJil, HallpaBJICHHBIX MO0 OJTHOM MPSMOM.

Jlabopamopnvie pabomul u onvimaol.

OnpeneneHne CKOPOCTH PAaBHOMEPHOTO JABUKEHUS (IIapUKa B KUIKOCTH, MOJEIH
IEKTPUUECKOTO aBTOMOOMIIS M TaK Jajiee).

Omnpenenenue cpeaHeil CKOPOCTU CKOJIbKEHUS OpyCcKa WK IIapuKa M0 HAKJIOHHOU
IIJIOCKOCTH.

Ornpenenenue mI0THOCTH TBEPAOTO TENA.

OMnbITEI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTshKEHUs (Iedopmaliun) npyKuHbI
OT NPUJIOKEHHOMN CHUJIBI.

OMBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIbI TPEHUS CKOJIBKEHHUS OT Beca Teja
Y XapakTepa COMPUKACAIOIINXCS TOBEPXHOCTEMN.

Paznen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN M ra30B.

HaBnenue. CriocoObl yMEHBIIICHUSI U YBEJIUYCHUS J1aBlieHus. J[aBieHue rasa.
3aBUCMMOCTh JaBJEHUS raza OT 00bEma, Temmeparyphl. llepenaua maBieHus
TBEPABIMU TEJIAMH, KUIAKOCTAMU U razamu. 3akoH Ilackans. [lHeBMartuueckue
MaluHbl. 3aBUCUMOCTh JaBJICHUS JKUJIKOCTU OT TiayOuHbl. ['mapocratmdeckuit
napajgokc. Coobrmraronuecs: cocyasl. [ mapaBmudecKkue MeXaHu3MBbl.

Atmochepa 3emmm u atrmocdepHoe naBieHue. [IpudmHBI CyliecTBOBaHUS
Bo3aAylHON oOonouku 3emid. OnbiT Toppuuennu. M3mepenune armocdepHOro
JaBJIeHHs. 3aBUCUMOCTh aTMOC(HEPHOTO JaBJICHHUS OT BHICOTHI HaJl YDPOBHEM MOPSI.
[Tpubops! 17151 U13MepeHuss aTMOC(HEPHOTO TABJICHHUS.
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JlericTBue KUAKOCTH M ra3a Ha NOTPY:KEHHOE B HHUX TeJO. BrITankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [lnaBanue ten. Bo3ayxormiaBanue.

Hemoncmpauuu.
3aBUCUMOCTbD JABJICHMS ra3a OT TEMIIEPATYpHI.

[lepenaya naBneHUs )KUIKOCTBIO U Ta30M.

CooOmaromuecs CoCy/Ibl.

['mapaBauueckuu mpecc.

[TposiBnenue neicTBUs aTMOC(HEPHOTO JaBICHMUS.

3aBUCHMOCTh BBITAJIKMBAIOIIEH CHJIBI OT 00bEMa MOTrpYKEHHOM 4YacTh Tena U
IJIOTHOCTH JKHJIKOCTH.

PaBeHCTBO BBITAIKUBAIOLIEN CHIIBI BECY BBITECHEHHON KUAKOCTH.

VYcnoBue I1uraBaHUs TEN: IUIABAHME WM IIOTPYKEHHE TEll B 3aBUCUMOCTH OT
COOTHOILIEHHMSI INIOTHOCTEW TeJla U )KUJIKOCTH.

Jlabopamopuvie pabomul u onvimol.

HccnenoBanre 3aBUCUMOCTH Beca Tella B BOJE OT 00bEMa MOTrpYKEHHOW B
KAJKOCTb YAaCTH TeJA.

OnpeneneHue BBITAIKABAIOIIEW CHIIbI, JEUCTBYIOLIEH HA TEJNO, MOTPYKEHHOE B
KUIKOCTb.

[IpoBepka HE3aBHUCHMMOCTH BBITAJIIKMBAIOIIEH CHJIBI, JCHUCTBYIOIIEM HAa TEJIO B
XKUIKOCTH, OT Macchl TeJa.

OneITHI, TEMOHCTPUPYIOIIME 3aBUCUMOCTD BBITAIKUBAIOIIEH CHJIBL, AEHUCTBYIOLIEH
Ha TEJIO B XHUAKOCTU, OT 00BEMa MOTPYKEHHOM B JKUIKOCTh YacTU Tejla U OT
IUIOTHOCTH 5KHJIKOCTH.

KoHcTpynpoBaHue apeomeTpa WM KOHCTPYMPOBAHME JIOAKA M OIPEICIICHHE €€
rpy30N0ABEMHOCTH.

Pa3zgen 5. PaGoTra 1 MOIIHOCTB. JHEpPrus.

Mexanuudeckast pabota. MOUTHOCTb.

[IpocTbie MexaHU3MBI: pblyar, OJIOK, HAKJIOHHAas IUIOCKOCTh. [IpaBuiio
paBHOBecus pblyara. [ [pumeHeHue rnpaBusia paBHOBECHs pbluara K 0JI0Ky. «30J10TO€
npaBuio» Mexanuku. KITJ[ mpocTteix MexanuzmoB. [IpocTeie MexaHU3MBbI B OBITY U
TEXHUKE.

Mexanuueckass 3Heprusi. KuHeTrnueckas M TMOTEHIMANbHAs SHEPIUs.
[IpeBpailieHre OTHOTO BHJIa MEXAHUYECKOW IHEPTUH B IPYTOM. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHUKE.

Jemoncmpayuu.

[Ipumepsl IPOCTBIX MEXAHU3MOB.

Jlabopamopuwie pabomul u onvimol.

Omnpenenenue pabOThl CHJIBI TPEHUS NPU PABHOMEPHOM JBM)KCHHU TeJa IO
TOPU30HTAJIbHOM MOBEPXHOCTH.

HccenenoBanue ycioBUN paBHOBECHS pblyara.

N3mepenne KII/] HakKJIIOHHOM MJIOCKOCTH.

N3ydeHne 3aKk0Ha COXPAHEHHSI MEXaHUYECKOW DHEPTUU.
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Paszneua 6. TenuioBbie siBJICHHS.

OCHOBHBIE TIOJIOKEHUSI MOJEKYJIAPHO-KUHETUYECKOW TEOPUU CTPOCHHS
BemecTsa. Macca M pa3Mmepbl aTOMOB M MOJIEKYJ. ONBITHI, MOATBEPKAAOIINE
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIIPHOKUHETUYECKON TEOPHUH.

Mogenu TBEPIOTO, KHIKOTO M Ta3000pa3HOTO COCTOSIHUN BEIIECTBA.
Kpucramnnueckue u amopdusie Tena. OObsICHEHHE CBOWCTB ra3oB, KHUIKOCTEH U
TBEPABIX TEJI HAa OCHOBE IMOJOKEHUH MOJIEKYJIAPHO-KUHETUYECKON TEOpHH.
CmaunBaHN€E U KallWUISIPHBIE SIBIICHUS. TEIIOBOE paCIIMPEHUE U CKATHE.

Temneparypa. CBsi3b TeMmIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUYKECHHS
yactull. Buytpenusas osHeprus. CnocoObl HM3MEHEHHUsS BHYTPEHHEH DSHEpruu:
TerIonepeaya u coBeplieHue padoTsl. Busl Temionepenayu: TemionpoBOAHOCTD,
KOHBEKLMS, U3ITy4YEHHUE.

KonunuectBo Temnotel. YaenbHas TEMIOEMKOCTh BelecTBa. TemaooOMeH U
TEIUIOBOEC paBHOBECHE. YpaBHEHHE TerloBoro Oananca. IlmaBieHue u
OTBEPJICBAHME KPUCTAUNIMYECKUX BEHIECTB. YJenbHass TEIJIOTa IUJIaBJICHHUS.
[TapooOpazoBanue u konjaeHcanusa. Mcnapenue. Kumenue. YjaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpPaTyphl KHUIIEHHA OT aTMOC(HEpHOro
JTABJICHUS.

BrnaxHocTts Bo3yXa.

OHeprus TOIIMBA. Y A€NIbHAS TEIUIOTa CTOPAHMSL.

[Tpuniunel pabotel TerioBbix apurareneit KIIJ TtemmoBoro nBurarens.
TennoBsle ABUTaTENN U 3aIATA OKPYKAIOIIEH CPEBI.

3aKOH COXPAaHEHMS U MPEBPALLEHUS YHEPTUU B TEIJIOBBIX IIPOLIECCAX.

Hemoncmpayuu.

Habmtoienue OpoyHOBCKOTO IBUKEHUSI.

HaGmonenune nuddysuu.

HabGnronenue siBjeHUi cMaunBaHUs U KallWJUISIPHBIX SIBJICHUM.

HabGnronenue TemioBoro paciiupeHus Tei.

W3meHeHue paaBieHHs] ra3a IpU HU3MEHEHMM O0bEMa M HAarpeBaHUU WIU
OXJIQXKICHUU.

[IpaBuna n3aMepeHus: TeMiepaTyphl.

Bunae! Tenmonepenayu.

OxJaxx/ieHue Tpy COBEPUICHUH PabOTHI.

HarpeBanue npu coBepiieHHH pabOThl BHEITHUMHU CHUJIAMH.

. CpaBHEHHUE TEMIOEMKOCTEN pa3IMYHbIX BEIIECTB.

. HaOnrogenue kumeHus.

. Habnroenune moctosiHCTBa TeMITepaTyphl P TJIaBJICHUH.
. Monaenu TemJI0BBIX ABUTATEIIEH.

Jlabopamopuvie pabomeul u onvimel.
OnBITH IO OOHAPYKEHUIO JIEHCTBUS CHJT MOJICKYJIIPHOTO TIPUTSKCHHUS.
OMnbIThI O BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.
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OneIThl O HAOJIONCHUIO TETUIOBOTO PACHIUPEHHS Ta30B, YKUAKOCTEH W TBEPIBIX
TeJ.

OmnpeneneHue JaBJIeHUs BO3lyXa B OaJUIOHE IITPUIIA.

OneITHI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh JABJICHHUS BO3JIyXa OT €ro o0béMa H
HarpeBaHus WIN OXJIaXKICHUSI.

[IpoBepka ruMOTE3bl JIUHEWHOW 3aBUCUMOCTH [IJIMHBI CTOJIOMKA JKHUJIKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HabGnronenue n3MeHeHus BHyTpEHHEH SHEPTUU Tella B pe3ysbTaTe TeIuionepeaadn
¥ paOOThI BHEIIIHUX CHII.

HccnenoBanue siBJICHUS TEIUIOOOMEHAa MPU CMEIIMBAHUM XOJIOAHOW W Topsyei
BOJIBI.

OnpeneneHre KOJWYECTBA TEIUIOTHI, MOJYYEHHOIO BOJIOM MpPH TEIIOOOMEHE C
HarpeThiM METAJUIMYECKUM LIVUIMHIPOM.

Onpenenenue yaeapHOW TEMIOEMKOCTH BEIIECTBA.

HccnenoBanue npoliiecca UCIapeHus.

OnpeneneHne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

Onpenenenue yaeabHOW TEMIOTHI IUIABJICHUS JbJA.

Paszgea 7. JiaekTpudyeckue ¥ MAarHUTHbIE SIBJICHUS.

OnekTpuzanus Ten. J[Ba poja 3IEKTpUUECKUX 3apsjaoB. BzaumopeiicTBue
3apsbKeHHbIX  Tell. 3akoH KynoHa (3aBUCMMOCTh CHJIBI  B3aUMOJCHCTBUS
3apsHKEHHBIX TEJ OT BETUYMHBI 3apSJI0OB U PACCTOSHUS MEXKTY TeJIaMu).

OnekTtpuueckoe mnojne. Hanpsok€HHOCTh 3nekTpudeckoro nods. [IpuHuun
CYIIEPIIO3UIINU DICKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snekTpuuecKux 3apsioB. DJIEMEHTAPHBIA SJIEKTPUUECKUNA 3apsil.
Crpoenune aroma. IIpOBOOHHMKM W JUANEKTPUKU. 3aKOH  COXPAHEHUS
AIEKTPUUYECKOTO 3apsia.

DJIEKTPUYECKHIT TOK. YCJOBUSA CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKAa.
WM cTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSA DJIEKTPUYECKOrO0 TOKa (TEMJIOBOE,
XUMHUUYECKOE, MArHUTHOE). DJIEKTPUUECKUN TOK B JKUJIKOCTSX U ra3ax.

Onekrpudeckass unenb. Cwia  Toka.  DJEKTPUYECKOE  HAIPSKEHUE.
ConpoTuBieHHE MPOBOJHMKA. Y AEIBHOE COMPOTHUBIICHHE BellecTBa. 3akoH Oma
115 yuactka nenu. [TocnegoBarensHoe U apasieibHOEe COSUHEHUE TPOBOTHUKOB.

PaGota ® MOIIHOCTH dJeKTpUYeCcKoro Toka. 3akoH Jlxoyns—JleHa.
DnexkTpudecKre ey U MOTPEOUTENH ISKTPUIECKo sHepruu B O0bITy. KopoTkoe
3aMBbIKaHHE.

[ToctostHHBIE MarHuThL. B3anmMoaencTBME NOCTOSSHHBIX MATHUTOB. MarHutHoe
noyie. MaruutHoe mosie 3eMJIM U €ro 3HadyeHHWe i Ku3Hu Ha 3emie. OmnbIT
Opcrena. MarHuTHOE MOJI€ NIEKTPUUYECKOro Toka. [IpuMeHeHne 3J1eKTpOMarauToB
B TeXHUKE. J[eiiCTBHE MarHUTHOTO MOJIsl HA TPOBOJIHUK C TOKOM. DJIEKTPOABUTATEIb
MOCTOSTHHOTO  TOKa. Vcmosib30BaHHWE  DJIEKTPOJBUTATENIEM B  TEXHHUYECKUX
YCTPOMCTBAX M HA TPAHCIIOPTE.
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Oneitel @apanes. ABneHue neKTpoMarHuTHOM nHAYKUuu. [TpaBuno Jlenna.

DnekTporeHeparop. CrocoObl  TONY4YEeHHS ~ DJCKTPUUECKOHM  DSHEPIHH.
DIEKTPOCTAHIINY Ha BO30OHOBJISIEMBIX HCTOYHUKAX YHEPTHUH.
Hemoncmpauuu.

DneKkTpu3anus Tel.

JIBa posia 3JIEKTPUUYECKUX 3apsS0B U B3aUMOJCUCTBUE 3aPSKEHHBIX TEI.
YCTpOUCTBO U ACHUCTBUE IIEKTPOCKOIIA.

DIEeKTpOCTaTHYECKast HHAYKIHUA.

3aKOH COXpAaHEHUS ANEKTPUUECKUX 3aPSAI0B.

[IpOBOAHUKH U TUDIICKTPUKH.

MopenupoBaHue CUIIOBBIX JIMHHUM 3JIEKTPUYECKOTO MOJIS.

M cTOYHMKHN TOCTOSIHHOTO TOKA.

JIerCTBUS SJIEKTPUUECKOTO TOKA.

. DIIEKTPUYECKHUM TOK B KUIKOCTH.

. 'a3oBBI1 pasps.

. U3MepeHune cuibl TOKa aMIepMETPOM.

. I3MepeHune 3JIeKTpUIeCKOro HAMPSKEHUS BOJIBTMETPOM.

. PeocTtar n marazuH CONpOTUBIICHUMN.

. BzaumoielicTBrE€ OCTOSIHHBIX MAarHUTOB.

. MozenrpoBaHre HEBO3MOXXHOCTH PA3IEIICHUS ITOJI0COB MATHUTA.
. MozenrpoBaHre MarHUTHBIX IOJIEHA IIOCTOSIHHBIX MarHUTOB.

. OnwIT Dpcrena.

. MarHutHoe nojue Toka. DJIeKTPOMarHur.

. JlelicTBrE MarHUTHOTO I10JI1 HA TPOBOJHUK C TOKOM.

. DIIEKTPOABUTATENb TOCTOSIHHOTO TOKA.

. UccrienoBanue sIBJICHUS 3JIEKTPOMArHUTHOW WHTYKIIUH.

. OnbiTEl Papazes.

. 3aBUCUMOCTb HANPABJICHHS MHIYKIIMOHHOTO TOKA OT YCIOBUM €r0 BO3HUKHOBEHUS.
. DNEKTPOreHepaTop NOCTOSTHHOTO TOKA.

Jlabopamopusie pabomul u onvimel.
OnbITH TI0 HAOTIOEHUIO SJICKTPU3AIMH TEJ MHAYKIIUEH ¥ P CONIPUKOCHOBCHHH.
HccnenoBanne neMCTBUS SJIEKTPUYECKOTO OIS HA MPOBOAHUKH U TUDJIEKTPUKH.
COopka u mpoBepka paboThI NEKTPUIECKOM IIEMU MOCTOSHHOTO TOKA.
W3mepenne u peryampoBaHie CHIIbI TOKA.
N3mepenne u peryanpoBaHue HAMPSHKEHUS.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, WAYIIETO 4Yepe3 pPe3ucTop, OT
COTPOTHUBJICHUS PE3UCTOPA U HATIPSDKCHUS Ha PE3UCTOPE.
OneIThI, JIEMOHCTPHUPYIOUIHUE 3aBHUCHUMOCTHh JJIEKTPUYECKOTO COMPOTUBIICHUS
MIPOBOJIHUKA OT €T0 JJIMHBI, TUIOMIA/IA MMOTIEPEYHOTO CEYCHUS U MaTepHaia.
[TpoBepka mpaBuiIa CIIOKCHUS HANPSHKCHUH TIPH TIOCTIEA0BATCIIBHOM COSAMHECHUN
JIBYX PE€3UCTOPOB.
[IpoBepka npaBuia A CUIbI TOKA MPHU MapalieIbHOM COCTUHEHUN PE3UCTOPOB.
OmnpeneneHue paboOTHI AIEKTPUUECKOTO TOKA, UAYIIIETO YePe3 PE3UCTOP.
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OnpeneneHne MOIHOCTH JIEKTPUYECKOIO TOKA, BBIACIIAEMON HA PE3UCTOPE.
HccenenoBanne 3aBUCUMOCTM  CHJIBI  TOKA, HAYIIETO 4Yepe3 JIAMIOYKY, OT
HaIpsDKECHMS Ha HEW.

Onpenenenue KIIJ[ HarpeBaTesns.

HccenenoBanre MarHUTHOTO B3aUMOJICUCTBUS IIOCTOSSHHBIX MAarHUTOB.

W3ydyeHre MarHMTHOTO TOJSl TMOCTOSHHBIX MAarHUTOB NPHU HX OOBEIWHEHUH U
pa3acieHUHN.

HccnenoBanne NeMCTBUS SJIEKTPUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.

OnbITel, TEMOHCTPHUPYIOIINE 3aBUCUMOCTh CHJIBI B3aWMMOJECUCTBUSA KAaTYLIKH C
TOKOM M MarHuTa OT CHJIBI TOKa M HaIllpaBJICHUS TOKA B KATYIIKE.

N3ydeHne neicTBUSI MAarHUTHOTO IOl HA TPOBOJAHUK C TOKOM.

KoHcTpynpoBanue u u3ydeHue padoThl JJIEKTPOABUTATES.

N3mepenue KIIJI anmekTpoaBUTraTeibHON YCTAHOBKH.

OMNBITEI IO UCCIIEAOBAHUIO SIBICHUS DJIEKTPOMATHUTHOW MHIYKIIMH: UCCIIETOBAHUE
W3MEHCHHM 3HAYCHUs U HAIIPABJIEHUS MHAYKIMOHHOTO TOKA.

9 KNIACC

Pasznen 8. Mexanuveckue siBJIeHUsI.

Mexannueckoe nBwxkeHHE. MarepruanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHWYECKOTO JBWKEHUA. PaBHOMEpHOE NPSMOJHUHEHHOE
nBrkeHue. HepaBHoMepHOe npsiMosMHENHOE ABHKEHUE. CpelHsAsl 1 MTHOBEHHAs
CKOpOCTH TeJia IIPU HEPABHOMEPHOM JIBUKECHUU.

VYckopenue. PaBHOyckopeHHOe mpsiMosiuHEWHOe JBrkeHue. (CBoOoHOE
najenue. OnbiThl ["anumes.

PaBHOMepHOE ABMXKEHUE 1O OKpYKHOCTH. Ilepwon u yacrota oOparieHus.
JIunenHas u yrioBast CKOpOCTH. LIeHTpOCTpeMUTEIBHOE YCKOPEHHUE.

ITepBeiit 3ak0oH HproToHa. Bropon 3akoH HeroTtoHa. Tperuii 3akoH HproToHa.
[IpyHIMN CyNIeprIO3UIMHU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHUS CKOJIbKEHHUS, CHJIa
TPEHUS TIOKOSI, APYTHE BUJIBI TPEHUS.

Cunia TSKECTU M 3aKOH BCEMHUPHOIO TATOTEHUS. YCKOpPEHHUE CBOOOJHOTO
najgeHus. JIBwxenne mianetr BOoKpyr Connua. IlepBas kocmumyeckass CKOpPOCTb.
HeBecoMoCTh 1 neperpysKu.

PaBHOBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIOoe Teno. PaBHOBecue
TBEPAOTO TeJIa C 3aKPEIJIEHHON OChIO BpauieHusi. MOMEHT cuiibl. LleHTp TsixecTH.

Nmnynbec Tena. M3menenue mmmyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHUS
MMIyJIbCa. PEakTUBHOE NBUKEHUE.

Mexanudeckass pabora W MONTHOCTh. PaboTa CWI TSHKECTH, YNPYTrOCTH,
TpeHusi. CBsA3b dHEPruM U paboThl. [loTeHIIManbHas YHEPTUS Tela, MOTHATOTO HaJl
IMOBEPXHOCTHIO 3eMIH. [IoTeHIIManbpHas sHeprust cxaTtou npyxuHbl. Kunetnueckas
sHeprus. Teopema 0 KMHETHYECKOW SHEPIMHU. 3aKOH COXPAHECHHS MEXaHUYECKOU
SHEPIHUH.

Hemoncmpauuu.
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HaOnronenne MexaHM4eCcKoro ABUKEHHUSI TeJla OTHOCUTENIHO Pa3HbIX TEJ OTCUETA.
CpaBHeHUE IMyTel U TPACKTOPUHN JBUKEHUSI OJHOTO U TOTO K€ TeJIa OTHOCUTEIBHO
pPa3HbBIX TEJ OTCYETA.
N3mepeHne CKOpoCTH U YCKOPEHHUS TPSIMOJIMHEHHOTO JIBUYKEHUSL.
HccnenoBanrie Npru3HaKkoB PaBHOYCKOPEHHOTO JIBHXKCHUS.
HaOnronenue ABUKEHUSI TeJla 0 OKPYKHOCTH.
HaGmrogenne MexaHUYECKUX SIBJICHUW, MPOUCXOISIIMX B CHUCTEME OTCYETa
«Tenexka» mpu €€ pPaBHOMEPHOM M YCKOPEHHOM JBHKEHUM OTHOCHUTEIBHO
KaOuHeTa (QPU3UKH.
3aBUCUMOCTh YCKOPEHUS TeJla OT MACChI TeJa U IEVCTBYIOIIECH Ha HETO CUJIBI.
HabGnronenue paBeHCcTBa CHIT IIPU B3aUMOJICHCTBUH TETI.
M3meHeHne Beca Tela Mpu YCKOPEHHOM JBHKECHUH.
[lepenaya uMIryabca Mpy B3auMOJEHCTBUU TEN.
[IpeobpazoBanHusi SHEPTUM MPU B3aUMOJICUCTBUU TEJL.
CoxpaHeHre UMIyJIbca MPU HEYNIPYTOM B3aUMOICHCTBUM.
CoxpaHeHue UMIyJbca MpU a0COTIOTHO YIPYTrOM B3aUMOJICHCTBUU.
HaOmnronenune peakTUBHOTO JBUKECHUS.
CoxpaHeHHe MEXaHUYECKOM SHEPTrUU PH CBOOOTHOM MaJICHUU.
CoxpaHeHME MEXAHUYECKOM OHHEPruy IMpPU JBWKEHUM Tejla MOJ JECUCTBHEM
MPY>KUHBI.

Jlabopamopnvie pabomul u onvimaul.
KoHcTpynpoBaHue Tpakra Jjisl pa3roHa U JaJlbHEUIIEr0o PABHOMEPHOTO JIBHXKEHUS
IapUKa WIN TEIEHKKH.
Omnpenenenue cpelHel CKOPOCTH CKOJIBKEHUSI OpyCKa WJIU BMXKCHHS IIApUKa T10
HAaKJIOHHOM ITIOCKOCTH.
OnpeneneHue yCKOpEeHHs Tella MPU PaBHOYCKOPEHHOM JIBUKEHUU 1O HAKIOHHOMW
TJIOCKOCTH.
HccnenoBanre 3aBUCUMOCTH MYTH OT BPEMEHU MPU PABHOYCKOPEHHOM JIBUKEHUU
0e3 HaYaJIbHOM CKOPOCTH.
[IpoBepka THUIOTE3BI: €CIM MPU PABHOYCKOPEHHOM JBUXEHUU O€3 HaydaabHOU
CKOPOCTH IIYTU OTHOCSTCS KakK psJl HEUYETHBIX YKCEN, TO COOTBETCTBYIOIIUE
MPOMEKYTKH BPEMEHU OJIMHAKOBBI.
HccnenoBanre 3aBUCUMOCTH CHIIBI TPEHHSI CKOJIBXKEHHUSI OT CUJIbl HOPMaJIbHOTO
JIaBJICHHSI.
Omnpenenenue kodhPuIeHTa TPEHUS CKOTBKEHUS.
OnpeneneHue KECTKOCTH NPYKUHBI.
Onpenenenne pabOTHl CHJIBI TPEHUS TPU PABHOMEPHOM JIBIDKCHHMHM Tejla TI0
TOPU30HTATBHON OBEPXHOCTH.
Omnpenenenne pabOThI CUITBI YIPYTOCTH MPU MOABEME T'Py3a C HUCIOIH30BAHUEM
HETOJBUKHOTO U TIOJIBUKHOTO OJIOKOB.
N3yueHnne 3akoHa COXpaHECHUS YHEPTUH.

Pazgen 9. Mexanuveckue Koj1e0aHUs U BOJIHBI.
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KonebarensHoe nemxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMI: TIEPHOT,
4acToTa, aMIUINTyAa. MaremMaTnyeckui U NpYyKUHHBIM MasATHUKH. lIpeBpamienue
SHEPIUM NPU KOJIeOATEIHbHOM JIBUKEHUM.

3aryxaomue — konebanus.  BpiHyxaeHHole — kojeOanus.  Pesonanc.
Mexannueckue BoaHbl. CBoOWCTBA MeEXaHWYECKMX BOJIH. [IpoposibHble U
MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHnuecKkue BOJIHBI B TBEPJOM TEJE, CEHCMUYECKUE BOJTHBI.

3Byk. ['poMKOCTh 3Byka U BbicoTa ToHa. OTpaxkeHue 3Byka. MHbpa3Byk u
YIBbTPa3BYK.

Jemoncmpayuu.

HabGmronenue xoneGanuii Te MO AEMCTBUEM CUIIBI TSKECTH U CHIIBI YIIPYTOCTH.
Hab6mronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HaGmronenue BoIHY X ACHHBIX KOJeOaHU U pe30HaHCA.

Pacnpoctpanenue npo10JIbHBIX U MOMEPEYHBIX BOJIH (Ha MOJIEIH).

HaOmronenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHYECKUMN PE30HAHC.

Jlabopamopuvie pabomul u onvimol.

OmnpeneneHue 4acTOThI U NMEpUOJa KoJeOaHU MaTeMaTUYECKOTO MasITHHKA.
OnpeneneHue 4acToThl U Mepruoaa KojieOaHUN NPYKUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH Tepuoia KoaeOaHuii MOIBEIICHHOTO K HUTH Tpy3a OT
JUTUHBI HUTH.

HccnenoBanue 3aBUCUMOCTH TEpHOJIa KOJIEOAHUN NPYKUHHOTO MASTHHKA OT
Macchl rpy3a.

[IpoBepka HE3aBUCUMOCTHU TEpHOJia KojaeOaHuii rpy3a, MOABEUIEHHOTO K HUTH, OT
Macchl rpy3a.

OneIThl, JAEMOHCTPUPYIOIIME 3aBHCHUMOCTh Mepuoja KojaeOaHuil MpyKMHHOTO
MasiTHUKA OT MacChl Ipy3a U KECTKOCTH MPYKUHBI.

N3mepenne yckopeHusi CBOOOIHOTO NaJCHUS.

Paszgea 10. DineKTpoMarHuTHoe moJjie M 3JIeKTPOMATHUTHBIE BOJIHBI.

OJIEKTPOMarHuTHOE  TOJIE.  OJJEKTPOMAarHuTHele  BOJIHBL.  (CBOMCTBa
ANEKTpOMarHuTHhIX BOdH. Illkana siexkTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIS COTOBOM CBSI3U.

DnekTpoMarHuTHas npupoaa ceta. CkopocTh cBeTa. BomHOBBIE CBOICTBa
CBETa.

Jemoncmpayuu.

CBoOiICTBA PJIEKTPOMATHUTHBIX BOJIH.
BoutHOBBIE CBOMCTBA CBETA.

Jlabopamopuwie pabomul u onvimaol.

N3yueHune CBONCTB AJIEKTPOMATrHUTHBIX BOJTH C MIOMOIIBI0 MOOUIIEHOTO TenedoHa.

Pa3nen 11. CBeroBbIe AIBJI€HHUS.

JlyueBas MOJIEIb CBeETA. Hcrtounuku CBETA. [IpssimonmHeHOE
pacnpoctpaHenue cBera. 3armenus Connua u Jlynel. Otpaxenue csera. [Lnockoe
3epKaJIo. 3aKOH OTPAXKEHUSI CBETA.
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[Ipenomnenue cBera. 3akoH npesomyeHHus cBera. [lomHoe BHyTpeHHee
OTpakeHue cBeTa. LCronb30BaHWE TMOJHOTO BHYTPEHHEIO OTPaKEHUS B
ONTHUYECKHX CBETOBOAAX.

JIunza. Xopa ayuen B inH3e. OnTudeckas cuctema (oToarnmnapara, MUKpOCKOIa
u Teneckomna. ['na3 kak ontuyeckas cucrema. biim3opyKkocTs U 1adbHO30PKOCTb.

Pasznoxxenne Oemoro cBera B crnekTp. OmnbiTel Hpiotona. Croxenue
CIEKTpaJbHBIX BETOB. JlMciepcHst cBeTa.

Jemoncmpayuu.

[IpsiMoJIMHEHOE PACIPOCTPAHEHHE CBETA.

OtpakeHue cBera.

[Tosryuenue n300pakeHUi B INIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaax.
[Ipenomnenue caera.

OnTuyeckuii CBETOBO/.

Xop stydeil B coOmparonieit JIMH3e.

XO0J Ty4yer B pacCenBAIOIIECH JIMH3E.

[Tonyuenune n300paxeHuii ¢ TOMOUIBIO JIMH3.

[Tpunuun aevictBus oToanmnapara, MUKpPOCKOIIA U TEJIECKOMA.

. Moxens riaza.
. Paznoxxenue 6eoro cBera B CIEKTp.
. [Tonydenue 6eoro cBeTa Mpu CIOKEHUHM CBETA PAa3HBIX 1IBETOB.

Jlabopamopnvie pabomul u onvimaul.

HccnenoBanue 3aBUCUMOCTH yIJla OTPaXEHUsI CBETOBOTO JIyda OT yrJla IMaJCHUs.
N3ydeHne xapakTepuCTUK U300pakeHUs IpeIMETa B INIOCKOM 3epKalie.
HccnenoBanne 3aBUCMMOCTH yIUIA IPEJIOMIICHHS CBETOBOIO Jiyda OT yIJia MaJIeHus
Ha IPAHULIE «BO3AYX—CTEKIIO».

[Tonmy4yenune n300pakeHU# ¢ TOMOIIBI0 COOMPAIOIICH JTNH3HI.

Onpenenenue (GOKYCHOTO pACCTOSHUSA U ONTHYECKON CHITbI COOMPAIOIIEH JINH3BI.
OnbITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OnpITl IO BOCOPUSTHIO LIBETA MPEAMETOB MPHU MX HAOIIOJECHUU Yepe3 I[BETOBbIE
(UIBTPBHIL.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

OneiTel Pe3epdpopna v mianerapHas mojenb atoma. Monens atroma bopa.
Hcnyckanue u moryomeHue ceera aroMoM. KBaHThI. JIMHEWYaThIe CIEKTPHI.

PanunoaktuBHOCTE. Anbda, 6eTa- u ramma-usnydeHus. CTpoeHHe aTOMHOTO
anpa. Hykionnas wmoxaens aromHoro sapa. HW3orombel.  PaamoakTuBHBIE
npespaiieHus. [lepuon nonypacnana aTOMHBIX sAED.

AnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAI0BOIO M MAaCCOBOIO YHCEI.
OHeprus cBsI3M aTOMHBIX snep. CBsi3b Macchl W dHEpPruM. Peakiuu cuHTE3a U
nenenus saep. Mcrounnku 3uepruu ConHIa U 3BE3I.

SnepHas osHepreTuka. JeMCTBUSA paguOAKTUBHBIX H3JIyYCHUNW HA JKUBBIC
OpTaHU3MBI.

Hemoncmpauuu.
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CrexTpbl U3Ty4YEeHUS U MOTJIONIEHUS.

CrexTpsl pa3IM4HbIX Ta30B.

CnekTtp Bogopoaa.

HabGnronenue TpekoB B kamMepe BuibcoHa.

Pabota cuéTunka HOHU3UPYIOMINX U3TYUCHHI.

Perucrtpanus n3mydeHusi IpUPOIHBIX MUHEPATIOB U MTPOJTYKTOB.

Jlabopamopuvie pabomul u onvimaul.

Habnrofgenue CruionHbIX ¥ JIMHEWYAThIX CIEKTPOB U3ITyUCHHUS.

HccnenoBanre TPEKOB: W3MEPEHHE SHEPTMM YACTHUIBI M0 TOPMO3HOMY MYTH (I10
dboTtorpadusim).

N3mepenne paanoakTUBHOTO (OHa.

IHoBTOPHUTEIHLHO-00001AOIIUI MOLYJIb.

[ToBTOpUTENHEHO-00001AIOMIMKA MOAYJIh TIPEIHA3HAYEH JIJIsi CUCTEMaTHU3aIuu
1 00001IEHNS TPEAMETHOTO COACPKAHUSA U OTBITA IEATEIbHOCTH, IPUOOPETEHHOTO
IpU U3YYEHUH BCEro Kypca (PU3MKH, a TakkKe Il MOATOTOBKM K OCHOBHOMY
roCyJIapCTBEHHOMY SK3aMeHYy M0 (Qu3uKe AJisi 00ydaromuxcsi, BHIOPABIIUX 3TOT
y4eOHBII IpeIMET.

[Ipy M3y4eHUN HAHHOTO MOJIYJIA PEATU3YIOTCA U CUCTEMATH3UPYIOTCS BUIBI
NeSATEIbHOCTH, HA OCHOBE KOTOPBIX 00ECHEeUMBAETCS AOCTHKEHUE MPEAMETHBIX U
METaIlpe/IMETHBIX  IUIAHUPYEMBIX  pe3yjbTaToB  0o0yueHus, GopMHUpYyeTCs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOCHUE HAayYHBIX METOOB HCCIEAOBAHMS
SBJICHUM TPUPOABl M TEXHUKH, OBJAJCHUE YMEHUSAMH OOBACHATH (pu3myeckue
ABJICHUSI, TPUMEHSS T[OJy4YEHHBbIE 3HAHHWS, pelmaTh 3aJadyd, B TOM YHCIE
KAUYE€CTBEHHBIE U SKCIIEPUMEHTAJIbHBIEC.

[IpuHIMONATBHO AESATEILHOCTHBIN XapaKTep TaHHOTO pa3/esia peaanu3yercs 3a
C4€T TOTO, YTO OOYHYAIOIIMECS BBITIONHSIOT 3aJaHKs, B KOTOPBIX UM TpeJiaracTcs:

HAa OCHOBE IIOJIYYEHHBIX 3HAHUN pacro3HaBaTb M HAYYHO OOBACHSTH
(bu3nyecKkue BIEHUS B OKPYKaIOIIEeH MPUPOJIE U TOBCEAHEBHOM KU3HU;

UCITI0JIb30BaTh HAYYHBIE METOJIbl UCCIEAOBAHUS (PU3NYECKUX SIBJICHUI, B TOM

YyucIie 15 IPOBEPKU TMIIOTE3 U MOJYUYEHHS] TEOPETUUECKUX BBIBOJIOB;
OOBSACHATh HAy4YHbIE OCHOBBI HamOoOJie€ BAXKHBIX JIOCTHKEHUN COBPEMEHHBIX
TEXHOJIOTU, HAPUMEP, MPAKTUYECKOTO HCIOIb30BaHUS PA3IUYHBIX HCTOYHUKOB
SHEPrMM Ha OCHOBE 3aKOHA IMPEBPAILCHHS U COXPAHEHUS! BCEX M3BECTHBIX BUIOB
DHEPIHUU.
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IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3ydenne (u3MKU Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HAMpaBICHO
Ha JOCTM)KCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbrare nzydeHus GuU3NKU HA YPOBHE OCHOBHOTO 00IIIET0 00pa3oBaHUS
y obydarorerocss OyayT cpopMUpoOBaHBI CICAYIOIINE JTHIHOCTHBIC PE3yJIbTaThl B
YacTH:
1) naTpUOTHYECKOT0 BOCTIMTAHMS
- MPOSIBICHUE HWHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHMCKOM
bu3nUecKoil HayKH;
- [ICHHOCTHOE OTHOIICHHE K JOCTUKEHUSM POCCUMCKUX YUEHBIX-(DU3UKOB;
2) rpamaaHCKOro M yXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSA:
- TOTOBHOCTh K aKTMBHOMY y4YaCTHUIO B OOCYXKJE€HWUU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX TMpPOoOJieM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN
busuKy;
- 0CO3HAHHE BAXKHOCTH MOPAIbHO-3THUYECKUX MPUHIIUIIOB B JIEATEILHOCTH YUEHOTO;
3) 3cTeTH4eCKOro BOCIIUTAHMS:
- BOCHPUITHE ICTETUYECKUX KadyeCTB (PUBUUYECKOW HayKh: €€ TapMOHUYHOTO
MOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;
4) HEHHOCTH HAYYHOTO MO3HAHUA:
- OCO3HAHUE IIEHHOCTH (PU3NYECKON HAYKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS
MHpa, OCHOBBI pa3BUTHS TEXHOJIOTHH, BaXKHEUILIEH COCTABISIONIEH KYJIbTYPHI;
- pa3BUTHE HaAy4yHOH JI0OO3HATENLHOCTH, HHTEpeca K HCCIEI0BATEIbCKOM
JEATEIIbHOCTH;
5) dopmupoBaHus KyJbTYPbI 310POBbSI H IMOIHOHAJIBHOT0 0JIATONOJIy YU
- OCO3HaHWE IIEHHOCTHM Oe3omacHoro oOpa3a JKU3HM B  COBPEMEHHOM
TEXHOJOTUYECKOM MHpE, BaXXHOCTU TpaBWJ O€30MaCHOrO TIOBEJCHUSI Ha
TPAHCIIOPTE, HAa JOporax, C SJEKTPUUYECKUM U TEIUIOBBIM O00OpYyJOBaHUEM B
JIOMAITHUX YCIIOBUSIX;
- ¢(hopMHUPOBAHHOCTH HABBIKA peIICKCUM, TPU3HAHUE CBOETO MpaBa Ha OLIUOKY U
TaKOTO e MpaBa y APyroro 4ejaoBeKa;
6) Tpy10BOI0 BOCIIMTAHMS:
- aKTMBHOE YYacTHE B PCIICHWH NPAKTUYECKUX 3a7ad (B paMKax CEMbH,
oOpa3oBaTenbHON OpraHu3aliu, ropoja, Kpas) TEXHOJOTUYECKON M COIMaIbHOU
HaIPaBJICHHOCTH, TPEOYIOIUX B TOM YUCIIC ¥ (PU3NUECKUX 3HAHHM;
- UHTEpEC K MPaKTUYECKOMY U3YUYCHHIO TPOo(deccHii, CBI3aHHBIX ¢ (PU3UKOM;
7) 3K0JIOrH4€CKOro BOCIIMTAHMUSA
- OpUEHTAIMS Ha MPUMEHEeHNE (PU3NYECKUX 3HAHUM JJI pelIeHus 3a/1ad B 001acTh
OKpY’)Karolel cpenbl, IJIaHUPOBAHMUS TIOCTYNKOB W OLIEHKH HMX BO3MOXKHBIX
MOCJIEACTBUM JIJIs1 OKPY>KAIOIIEH Cpe/Ibl;
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- OCO3HaHWE TI00aTBLHOTO XapakTepa SKOJOTUYECKHX TpoOJieM W TyTed uX
pEIICHMS;

8) aganTanumu K U3MEHSIIOIMMCS YCJIOBHAM COMAJILHON U MPUPOTHOM Cpebl:
- MOTPEOHOCTh BO B3aMMOJICUCTBUU TIPH BBITTOJTHCHUH HCCIICIOBAHUN W MPOCKTOB
(bU3UMYEeCKON HAMPaBIEHHOCTH, OTKPHITOCTh ONBITY ¥ 3HAHUSIM JIPYTHUX;

- MIOBBIIIICHUE YPOBHS CBOCH KOMITETEHTHOCTH Yepe3 MPAKTUUECKYIO e TEILHOCTD;
- MOTPEOHOCTh B (JOPMHUPOBAHUU HOBBIX 3HAHHWM, B TOM YHCIC (HOPMYIUPOBATH
UJICH, TIOHSATHS, TUHIIOTE3bI O (DU3UYECCKUX 00BCKTAX M SIBICHUSIX;

- OCO3HaHUE JNCe(PHUIIMTOB COOCTBCHHBIX 3HAHMM W KOMIICTCHTHOCTECH B 00JacTH
bu3uKy;

- INTAHUPOBAHUE CBOCTO PAa3BUTHS B MPUOOPETEHNN HOBBIX (DU3UYCCKUX 3HAHUI;

- CTpEeMJICHHEC aHaJIM3MPOBATh M BBISABJIATH B3aUMOCBS3H IIPHPOIBI, O0IIECTBA M
HSKOHOMHKH, B TOM YHCJIC C UCIIOJIb30BaHUEM (U3UYCCKUX 3HAHUH;

- OIIEHKA CBOWX JICUCTBHUH C YIETOM BIUSHUS Ha OKPYIKAIOIIYIO CPEAY, BOZMOKHBIX
rII00AJILHBIX ITOCIIEACTBUH.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynbrare ocBOeHHs IPOrpaMMBbI O PU3UKE HA YPOBHE OCHOBHOTO OOIIIETO
oOpa3zoBaHus y oOyuyaromerocss OyayT cGOpMHpPOBAaHbI MeTanpeAMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIINE TO3HABATEIbHbIC YHUBEPCATbHBIC YICOHbIE 1eHCTBUS,
KOMMYHHKATHBHBIC  YHUBEpCAlbHbIE  y4eOHbIE  JCWUCTBUSA, PETYISATHBHBIC
yYHHUBEpCaJbHbIC yueOHbIC TEUCTBUS.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble Jjornyeckue 1ecTBUSA:

BBISIBJIATh U XapaKTEPHU30BaTh CYIICCTBCHHBIC MPU3HAKH OOBEKTOB (SIBIICHHM );
yCTaHaBJIMBaTh CYIICCTBEHHBIH MpHU3HAK KIAacCHU(UKAIIMA, OCHOBAHUS IS
000011IeHNs U CPAaBHEHUS,

BBISBJISITH 3aKOHOMEPHOCTH M IIPOTUBOPEUHS B pacCMaTPUBaEeMbIX (haKTax, JTaHHBIX
1 HaOJIIOJICHHUSIX, OTHOCSAIINUXCS K (PU3UYCCKHUM SIBIICHHSIM;

BBISIBIIATH TIPUYUHHO-CJICICTBEHHBIC CBS3H MPU M3yUYCHUH (HU3UYCCKUX SBICHUNA U
MIPOIIECCOB, JENIaTh BHIBOJABI C HCIIOJIH30BAHUEM IEAYKTHUBHBIX W HHIYKTHBHBIX
YMO3aKIIFOUCHHM, BBIJIBUTATh TUIIOTE3bI O B3aUMOCBS3SX (PU3MUECKUX BEINYNH;
CaMOCTOSATENILHO BBIOMpATh CIOCOO perieHus ydeOHOW (u3nyeckor 3amadu
(cpaBHEHHME HECKOJBKMX BApHWAHTOB PEIICHUS, BHIOOpP HamOOJee MOIXOIAIIETO C
y4ETOM CaMOCTOSITEIIEHO BBIICICHHBIX KPUTEPHUEB).

Ba3oBbIe ucciaenoBarejbCKHe 1eHCTBUA.

HCITOJI30BATh BOMIPOCHI KaK MCCIIEOBATEIbCKUI HHCTPYMEHT TTO3HAHMS,
MPOBOJIUTH TIO CAMOCTOATEIBHO COCTaBJICHHOMY IUIaHY OTBIT, HECIIOXHBIN
(U3UYIECKUI IKCIIEPUMEHT, HEOOJIBIIIOE UCCISOBAHNE (PU3HUUECKOTO SBICHUS,
OIICHMBATh Ha MPUMEHUMOCTD 1 JIOCTOBEPHOCTH HH(GOPMAIIHIO, TTOJTYYCHHYIO B XO/I€
MCCIICIOBAHUSI HUTH SKCIIEPUMEHTA;
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CaMOCTOATENLHO (OPMYIHPOBATh OOOOIIEHUST W BBIBOABI 10 pe3yibTaTaM
IPOBEAEHHOTO HAOIIOIEHUS, OIIBITA, UCCIICIOBAHMS,;

MPOTHO3UPOBATh BO3MOXHOE JalibHEHIIee pa3BUTHE (PU3NYECKUX IPOLECCOB, a
TaKk)K€ BBIJIBUTaTh MPEANOJIOKEHUSI 00 HMX pPa3BUTHM B HOBBIX YCIOBHUSIX U
KOHTEKCTaXx.

Pabora ¢ undopmanmeii:

MPUMEHSTh Pa3IMYHbIE METO/Ibl, MHCTPYMEHTBI M 3alpOChl MPU MOUCKE U 0TOOpe
uH(OpMAIUU WIH JaHHBIX C YYETOM MPEATIOKEHHOM yueOHON pu3nuecKo 3a1auu;
aHAJIM3UPOBaTh, CHUCTEMAaTU3UPOBAaTh W  HUHTEPIPETHPOBATH  HUHPOPMAIIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHHUS;

CaMOCTOATENLHO BBIOUPATh ONTUMAIBHYIO (pOpMy MpeAcTaBiIeHUST HHPOPMALIUUA U
WUTIOCTPUPOBATH pElIacMble 3a]]a4l HECJIOKHBIMU CXEMaMU, IharpaMMaMu, HHON
rpaduKoi U X KOMOMHAITUSIMH.

KoMMyHuKAaTHBHBbIE YHHBePcaJIbHble YueOHbIe JeliCTBUS:

B XOJI¢ OOCYXJIeHHd y4eOHOTro MaTepHalia, pe3yJbTaToOB JIA0OPATOPHBIX padOT U
MPOEKTOB 3a7aBaTh BOMPOCHI MO CYIIECTBY O0OCYXIaeMOil TeMbl M BBICKA3bIBATh
UJeH, HAICJICHHbIE Ha DEIIECHUE 33Jaud M TMOJAEp)KaHHue OJIaroKenaTeIbHOCTH
OOIICHMS,

COTOCTABIIATh CBOU CYXKJICHHSA C CYXJACHUSIMH JAPYTUX YYaCTHHKOB JHAJIOTa,
OoOHapyXMBaTh Pa3JIM4YUE U CXOACTBO MO3UIIMIA;

BBIPaXKaTh CBOIO TOUKY 3pEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;

nyOJIMYHO TMPEACTaBIATh PE3YJIbTaThl BBIIOJHEHHOIO (PU3UYECKOTO OINbITa
(9KCTIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

NOHUMATh U UCIIOJIb30BATh IIPEUMYILIECTBA KOMAaHIHOM U MHIUBUYyaJIbHOU PabOThI
IIPU pEUICHUU KOHKPETHOM (U3HIeCcKOor MpoOIeMBbl;

OPUHUMATH LI€JIM COBMECTHOM NEATENbHOCTH, OPraHU30BbIBATh JNEHUCTBUS MO €€
JOCTHKEHHIO: PACIpeNesaTh poiH, OOCYXIaTh TPOIECCHl W PE3yJbTaThl
COBMECTHOM paboThl, 000011aTh MHEHUS HECKOJBKUX JIIOIEH;

BBITIOJHATH CBOIO YacTh PabOTHI, TOCTUTAs KAYECTBEHHOTO PEe3yJIbTara Mo CBOEMY
HATpPAaBICHUIO U KOOPAUHUPYS CBOU JICUCTBUS C IPYTUMU YJICHAMH KOMAaH/IbI;
OLICHWBAaTh KayeCTBO CBOEr0 BKJIaJa B OOMUNA TPOAYKT IO KPHUTEPHSM,
CaMOCTOSITENTLHO C(POPMYITHPOBAHHBIM yUaCTHUKAMHU B3aMMOCHCTBHSL.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS

Camoopranusanus:

BBISIBIIATH TIPOOJIEMBI B JKM3HEHHBIX M YYEOHBIX CUTYyaIusiX, TPEOYIOMUX ISt
pereHns GU3nIeCKuX 3HAHWM;

OpPUEHTHUPOBATHCS B PA3TUYHBIX MOAXOAaX MPUHSTHS PEIICHUN (MHANBUIYATBHOE,
MPUHATUE PEIICHUS B TPYIIE, IPUHITHE PEIICHUN TPYIION );

CaMOCTOSATENILHO COCTABJISITh AITOPUTM pelieHrs (GU3NUECKON 3aJaud WIW IJIaHa
UCCJIEIOBAHUS C YUYETOM HMMEIONIUXCS PECYpCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBATH MpeJTaracMble BapruaHThl PEIICHHIA;
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Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

JIaBaTh aJICKBaTHYIO OLIEHKY CUTyalluy U IpeJiararh IJiaH €€ N3MEHECHHUS;
OOBSICHATh MPHUUMHBI JOCTIXKCHUS (HEIOCTIKEHHS) PE3yJIbTaTOB JAESATEIbHOCTH,
JaBaTh OLEHKY IPHOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHBBI B JEATEIBHOCTh (B TOM YHCIE B XOJ BBINOJIHEHUS
bu3nUecKkoro McciueAoBaHUsl WM TPOEKTa) HA OCHOBE HOBBIX OOCTOSITEIBCTB,
WU3MEHUBIINXCS CUTYallui, YCTAHOBIIEHHBIX OMMOOK, BOSHUKIIINX TPYIHOCTEH;
OLIEHUBATH COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSAM;

CTaBUTh ce0s Ha MECTO JIpyroro 4YeloBeKa B XOJ€ Crlopa WIM JUCKYCCHMU Ha
Hay4YHYIO TEMY, TOHUMAaTh MOTHBbI, HAMEPEHUS U JIOTUKY APYIrOro;

NpU3HaBaTh CBOE MPAaBO HA OWIMOKY MpU pelieHuu (U3MYECKUX 3a]ad WIAd B
YTBEPKIACHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MTPaBO APYroro.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xonIty 00ydenus B 7 KJacce MpeaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYIAFOIINXCS YMEHU:
WCITOJIB30BaTh TOHATHSA: (PU3NYECKHE W XHMHYCCKHE SBIICHUS, HAOJIIOJCHUE,
AKCIIEPUMEHT, MOJIENb, TUTIOTE3a, CTMHUIIBI (PU3NYECKUX BEIIMUNH, aTOM, MOJICKYJIa,
arperatHple  COCTOSIHMSI  BemlecTBa  (TBEpPAOE, JKUIKOE, Tra3000pa3HoeE),
MEXaHUYECKOEe JBWKCHUE (pPaBHOMEPHOE, HEpPaBHOMEPHOE, MPSMOIHHEHHOER),
TpaeKTOpHsI, pPaBHOACHCTBYIOMAs cuia, nedopmarus (ympyras, IUIacTHYECKas),
HEBECOMOCThH, COOOIIAIOIIUECS COCY/IbI;
paznmuuarh sBieHUSA (nuddysus, TEmIoBOE JBM)XKCHHE YacTHI[ BEIIECTBa,
PaBHOMEPHOE JBWKCHHE, HEPABHOMEPHOEC ABIIKCHHE, MHEPIIHS, B3aUMOJICHCTBUE
TeJl, paBHOBECHE TBEPMABIX TEJI C 3aKPEIVIEHHONW OChIO BpallleHHs, Ieperaya
JIaBJICHUS TBEPABIMHU TEIaMH, >KHIKOCTSAMH M ra3aMu, aTMOoc(epHOe IaBIICHHE,
IJIaBaHWE TeJ, TNpPEeBpaIleHUsS MEXaHWYSCKOM DSHEPruu) I10 OINHCAHHI0 HX
XapaKTEPHBIX CBOWCTB W Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIIMX JTaHHOE
(bu3nUecKoe SIBJICHHUE;
pacmo3HaBaTh MPOSIBICHUE HM3YyYCHHBIX (DU3NYSCKUX SBJICHUN B OKpPYXKaIOMEM
MHpE, B TOM 4Yucie (U3UYECKUE SBIICHUS B TPHUPOJE: NMPUMEPHI JBIKCHHS C
Pa3TUYHBIMHA CKOPOCTSIMHU B JKUBOW W HEXKUBOU MIPUPOJIE, TCUCTBUE CHUIIBI TPCHUS B
NpUpPOAC W TEXHUKE, BIMSHHE aTMOCHEPHOTO MABJICHHS HA JKUBOW OPTaHU3M,
IJIaBaHUE PHIO, phIYard B TEJIE YEJOBEKA, TIPH ATOM IEPEBOAUTH MPAKTHYCCKYIO
3a/layy B y4eOHYIO, BBIICIATH CYIIECTBEHHbIE CBOWCTBA (TMPHU3HAKK) (PU3HUECKHUX
SIBJICHUM;
OMMKCHIBATh M3YYCHHBIC CBOWCTBA Tel W (DU3UYECKUE SIBICHUS, HCIOJb3YS
busznueckue BenuuMHBI (Macca, 00BEM, IIJIOTHOCTH BEIIECTBA, BpPEMS, IIyTh,
CKOPOCTb, CPEIHSSI CKOpPOCTh, CHJIa YIPYTrOCTH, CUJia TSDKECTH, BEC Teia, Cuja
TpeHus, AaBjcHUE (TBEPAOro Teja, >KUIKOCTH, Ta3a), BBITAJKUBAIOIIAS CHIIA,
MexXaHu4ecKas pabdoTa, MOIIHOCTh, IIEYO CHJIBI, MOMEHT CHJIbI, KO3(PQHUIIUCHT
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MIOJIE3HOT'O IEUCTBUS MEXAHU3MOB, KHHETHYECKAsl M IOTEHLUAJIbHAS SHEPTHsl), TPU
OIKCAaHUU MPABUIBHO TPAKTOBATH (PU3NUECKUIT CMBICIT HCTIOIb3yEMbIX BETUYHH, UX
00O3HAUYEHUS W EOUHUIBI (U3NYECKUX BEIMYMH, HAXOAUTb (OPMYIIBI,
CBSI3BIBAIOIIUE TAHHYIO (PU3MUECKYIO BEIMUMHY C APYTUMHU BEIIMYUHAMH, CTPOUTH
rpaduky U3y4yeHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYHH;

XapaKTepU30BaTh CBOMCTBA Tel, (PU3MUECKHE SBICHHUS U MPOIECCHI, HUCIOIb3YS
IpaBUJIA CJIOKEHUS CUJI (BJIOJIb OJJHOW IpsMON), 3aK0H ['yka, 3akoH Ilackains, 3akoH
ApxuMena, IpaBUJIO paBHOBECHs pbluara (0J10Ka), «30J0TOE MIPABUIIO» MEXAHUKH,
3aKOH COXPAaHEHUS MEXaHUYECKOW DSHEpPruM, NPH OTOM JaBaTh CIOBECHYIO
(OpMyJIMPOBKY 3aKOHA U 3alIMChIBATh €T0 MATEMAaTUUYECKOE BBIPAXKEHHUE;
OOBACHATh (U3UYECKUE SIBJICHUS, MPOLIECCHl U CBOMCTBAa TEN, B TOM YHUCIE U B
KOHTEKCTE CUTyallUd IMPaKTUKOOPUEHTHPOBAaHHOIO  XapaKTepa:  BBIABIATH
IPUYUHHO-CJIEICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHHE U3 |—2 TOrMYEeCKUX 1I1aroB ¢
ornopoil Ha 1-2 M3y4YEeHHBIX CBOMCTBA (PU3NYECKHUX SBJICHHM, (PU3MUECKHX 3aKOHA
WJIM 3aKOHOMEPHOCTH;

pemarb pacu€rHele 3a7ayd B 1—2 AeMCTBUS, MCHONB3Ys 3aKOHBI U (POPMYIIBI,
CBA3BIBAIOLIME (PU3NYECKHE BEJIMYMHBL: HAa OCHOBE aHalM3a YCJIOBHUS 3aJaud
3aMKChIBATh KPATKOE YCIOBHE, MOJCTABIATh (PU3HMUECKHE BEIMUYMHBI B POPMYJIIBI U
IPOBOJUTH PACUYEThI, HAXOIUTh CIPABOYHBIE JAHHBIE, HEOOXOAUMBIE JIs1 PELICHUS
3a]1a4, OLICHUBATh PEAIMCTUYHOCTh MOTYYEHHON (PU3NYECKON BETNUUHBI;
pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOYKHO PEIIUTh HPU MOMOLIM (PUINYECKUX
METOJOB, B OIMCAaHUU MCCIIEAOBAHUSA BBIIACIATH INPOBEPAEMOE IIPEATIOIOKEHUE
(runotesy), pa3inyarb U MHTEPIPETUPOBATH IMOJIYUYEHHBIN pe3ynbTar, HaXOAUTh
OLIMOKH B XOJI€ OMbITA, I€1aTh BHIBOJIBI 110 €70 PE3yIbTaTaM;

MPOBOJIUTH OMBITHl 1O HAOMIOJAEHUI0 (U3HYECKUX SBICHUN WU (PU3NYECKUX
CBOMCTB Tei: HopMyIHpoBaTh NPOBEPSEMbIE IPEATION0KEHHSI, COOMPATh YCTAHOBKY
U3 MPEeAJIOKEHHOTO 00OpYyIOBaHMS, 3alUCHIBATh XOJ ONbITa U (HOPMYIUPOBATH
BBIBOJIBL;

BBITNIOJIHATH MPSAMbIE U3MEPEHHS PACCTOSHUSA, BPEMEHH, MACChI TeNa, 00bEMA, CHIIbI
U TEMIIepaTypbl C HCIOJIb30BAHMEM aHAJIOTOBBIX M IU(POBBIX MPUOOPOB,
3aMUChIBATh MTOKa3aHUs MPUOOPOB C YUETOM 3aJaHHON aOCOTIOTHOW MOTPEIIHOCTH
U3MEPEHUN;

MIPOBOJIUTH MCCIICIOBAaHUE 3aBUCUMOCTH OJHOM (hM3HUECKON BEIMYHHBI OT JIPYTOi
C UCIIOJIb30BAaHWUEM IMPSMBIX M3MEpPEHUH (3aBUCUMOCTH IIYyTH PaBHOMEPHO
JBWKYILErOCs TeJIa OT BPEMEHHU ABUYKECHHUS TEJIA, CUIIbI TPEHUS CKOJIBKEHUS OT Beca
Tena, KayecTBa 0OpabOTKU MOBEPXHOCTEH Ted U HE3aBUCUMOCTU CHJIBI TPEHUS OT
IUIOIIAA COIPUKOCHOBEHHs TEN, CWIbl YIPYTOCTH OT YUIMHEHUS HNPYXKUHBI,
BBITAJIKMBAIOIIEH CHWJIBI OT 00bE€Ma MOrpYyXKEHHOM YacTH Teja U OT IUIOTHOCTH
KHUAKOCTH, €€ HEe3aBUCUMOCTH OT IUIOTHOCTH Tejla, OT INIyOWHBI, HA KOTOPYIO
NOTPY’KEHO TEJO, YCIOBUH TJIaBaHUs TEN, YCIOBUM paBHOBECHS pbldyara u 0JIOKOB),
y4acTBOBaTh B IJIAHUPOBAHUM YYEOHOTO HMCCIEIOBaHUSA, COOMpPATh YCTAHOBKY U
BBITNIOJIHATH U3MEPEHMUSI, CIEAYS MPEAI0KEHHOMY TUIaHy, GUKCUPOBATH PE3YIbTaThl
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MOJTy4YE€HHOM 3aBUCUMOCTHU (PU3MUYECKUX BEIUYUH B BUJE MPEIJIOKEHHBIX TaOIUI U
rpaduKoB, enaTh BHIBOBI 10 PE3yJIbTaTaM UCCIIECIOBAHMUS;
IIPOBOJUTH KOCBEHHBIE MU3MEPEHUs (PU3HUECKUX BEIMYHMH (IIOTHOCTH BELIECTBA
KUJIKOCTM M TBEPOOTO Teia, CHJIa TPEHUS CKOJIBKEHHs, NABICHUE BO31yXa,
BBITAJIKUBAIOIIAs CWIa, JEWCTBYIOIIAs HAa TIOIPYKEHHOE B JKMAKOCTH TENO,
KOA(GUITUEHT OJE3HOTO ACHCTBHS MPOCTHIX MEXaHU3MOB), CIIETYS MPEIOKEHHON
WHCTPYKIIMU: TPU BBINOJHEHUM U3MEPEHUU CcoOUpaTh HIKCIEPUMEHTATBHYIO
YCTAHOBKY WM BBIYHCIISITh 3HAUEHUE UCKOMOW BEJIUYHHBI;
cOOJI0JIaTh MpaBWJia TEXHUKH O€30MacHOCTH Mpu pabore ¢ 1abopaToOpHBIM
000py0OBaHUEM;
yKa3blBaTh MPUHIUIIBI JIEUCTBUSI MPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, TMHAMOMETP, COOOIIAIOIIUECS COCY/IbI, 0apOMETp, phlUuar, MOABUKHBIN
Y HEMOJIBMXKHBIN OJIOK, HAKJIIOHHAS TIJIOCKOCTb;
XapaKkTepu30BaTh MPUHIUILI JIEUCTBUS HU3YUYEHHBIX MNPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOPOM Ha UX ONUCAHUA (B TOM YHCIE: MOALIUIHUKHN, YCTPOHUCTBO
BOJONIPOBO/IA, TUAPABINYECKUI ITPECC, MAHOMETP, BBICOTOMED, TOPIIHEBOM HACOC,
apeoMETp), UCTIOJIB3Ys 3HAHUS O CBOMCTBAX (PU3NUYECKUX SIBIICHUM U HEOOXOIUMBbIE
(du3nYecKue 3aKOHbI U 3aKOHOMEPHOCTH;
IPUBOJUTH MpUMEPHl (HAXOAUTh HHPOPMALMIO O MPUMEPAX) MNPAKTHYECKOTO
UCIOJIb30BaHusl (PU3MUECKUX 3HAHUU B MOBCEAHEBHOW XU3HU Ui OOecreueHus
0e30macHOCTH IpU OOpallleHuu ¢ NpubopaMu U TEXHMUECKHMHU YCTPOWCTBaMH,
COXPAaHEHHUSl 370pPOBbsI U COOJIIOJEHUS HOPM DSKOJOTMYECKOTO IIOBEJICHUS B
OKPY>KAIOIIEH CPELE;
OCYILECTBISATh OTOOP MCTOYHUKOB MH(popmanuu B VIHTepHETE B COOTBETCTBHUHU C
3aIaHHBIM TIOMCKOBBIM 3allpOCOM, HAa OCHOBE HMEIOIIUXCSA 3HAHUM U IIyTEM
CpPaBHEHUSI Pa3TUYHBIX MCTOUYHUKOB BBIACIATh MH(POPMAIIUIO, KOTOpas SIBISICTCS
MPOTUBOPEYUBOMN HIIM MOXKET ObITh HETOCTOBEPHOM;
UCIIOJIb30BaTh TMPHU BBIIOJHEHUM YYE€OHBIX 3aJaHU  HAay4YHO-TIOMYJISIPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpKaHUs, CIIPABOUYHbIE MAaTE€pHAIIbl, PECYPChl CETU
WuTepHeT, BiaaeTb NpuéMamMu KOHCIEKTHPOBAaHUSA TEKCTa, NPeoOpa3oBaHUs
nH(pOpMaIIKU U3 OJTHOM 3HAKOBON CHUCTEMBI B JIPYTYIO;
co3gaBaTh COOCTBEHHbIE KPATKHE MUCbMEHHBIE U YCTHBIE COOOIICHHS HA OCHOBE 2—
3 UCTOYHHUKOB MH(POpMAUU (DUIUIECKOTO COJCPKAHMS, B TOM YHUCIE MMyOJIMYHO
JieNaTh KpaTKue COOOIIEHHUs O pe3ysIbTaTax MPOEKTOB WIIM YYEOHBIX UCCIIETOBAHUM,
IIPU DTOM TPAMOTHO MCIIOJIB30BaTh H3YUYEHHBIM IOHATUWHBIM anmapar Kypca
($u3MKH, COMPOBOXKIATh BHICTYIIJICHUE MPE3EHTAUEH;
IIPU BBITIOJTHEHUH yUEOHBIX MPOEKTOB U MCCIIEI0BAaHUMN pacipeesiTh 00s3aHHOCTH
B TPYIIIE B COOTBETCTBUU C IOCTABICHHBIMU 33/1a4aMU, CJIEAUTH 32 BBIIIOJIHEHUEM
IUIaHa AEWCTBUM, aJeKBAaTHO OILEHMBATHL COOCTBEHHBIM BKJIAJ B IESITEILHOCTH
IPYMNIbI, BBICTPAauBaTh KOMMYHUKATHBHOE B3aWUMOJCHCTBUE, YUUTHIBAs MHEHHUE
OKPY/KAOLIUX.

K koHIy 00yueHus B 8 kiacce npeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:
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WCITOJIH30BATh TIOHSITHS: Macca M pa3Mephbl MOJIEKYII, TEIJIOBOE JBMKEHNUE aTOMOB U
MOJIEKYJI, arpeTaTHhIE COCTOSHUS BEIIECTBA, KPUCTAJUTMUECKUE U aMop(HbBIE Tena,
HACBHIIICHHBIA W HEHACHINICHHBIA TMMap, BIAXKHOCTh BO3MyXa, TEMIIEpaTypa,
BHYTPCHHSSI SHEPTHUS, TETIOBOM JIBUTATEIb, SJIEMEHTAPHBIN JICKTPUICCKUHN 3aps/,
IEKTPUUECKOE TI0JIe, MPOBOJHUKU U JUAJICKTPUKH, TIOCTOSHHBIN AIEKTPUICCKUI
TOK, MAarHUTHOE TI0JIC;

pasnuyath SBICHUS (TEIUIOBOE pacCIIMpEHUE W CXKATHe, TeIuionepeaada, TeTIoBOe
paBHOBECHE, CMadWBaHHWE, KAMWULIPHBIC SBJICHUS, HWCHAapeHUE, KOHJEHCAIWs,
IUTaBIICHUE, KpHCTauM3amus  (OTBEpJCBaHUE), KHIICHHWE, TeIulonepeaayda
(TeTI0POBOTHOCTh, KOHBEKITHUS, H3ITYICHHUE), SJICKTPHU3AIIHS TEJ, B3aUMOICHCTBHIE
3apsA0B, NEHCTBUS JEKTPHUECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMO/ICHCTBHE
MarHUTOB, IEHCTBHUE MATHUTHOTO TOJISI HA MMPOBOJHUK C TOKOM, DJIEKTPOMAarHuTHAs
WHAYKIHS) TIO0 OINMCAHUI0 WX XapaKTEPHBIX CBOWCTB W HAa OCHOBE OIIBITOB,
JTEMOHCTPUPYIONINX JaHHOE (PU3NUECKOE SBICHUE;

pacmo3HaBaTh MPOSIBICHUE HM3YyYCHHBIX (DU3UUYCCKHUX SBICHUH B OKpPYXKAIOMIEM
MUpE, B TOM YUCJIe PU3NUECKHE SIBJICHUS B IPUPOJIE: TOBEPXHOCTHOE HATSHKEHUE U
KaMWUISIPHBIC SBJICHHUS B TPUPOJE, KPUCTALIBI B TIpupoze, u3nydenne CoiHIa,
3aMep3aHue BOAOEMOB, MOPCKHE OpH3bI, 00pa3oBaHUE POCHI, TYMaHa, HHEs, CHera,
AJIEKTPUYECKUE SBJICHHS B aTrMmocdepe, SIESKTPUUSCTBO KHUBBIX OPraHU3MOB,
MarHuTHOE 1oJjie 3emiid, Apeld MmoarcoB, Pojab MArHUTHOTO TOJIS JUISl )KU3HU Ha
3emuie, MOJSIPHOE CUSTHUE, TIPU ATOM IEPEBOUTH MPAKTUUYECKYIO 33]1a4y B yUeOHYIO,
BBIJICNISITH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKHN) (DU3HUUECKUX SIBJICHHM;

ONKCHIBATh M3YYCHHBIC CBOMCTBA Tel M (DU3MYECKUE SIBICHUS, HCIOJIb3YS
bu3nUecKue BEeJIMYMHBI (TEMIIepaTypa, BHYTPEHHSIS YHEPTHUsl, KOJIMYECTBO TEILIOTHI,
yaelbHas TEIUIOEMKOCTh BEIECTBA, YJCJIbHAs TEIJIOTAa TUIABJICHUS, YJeIbHas
TEIJI0Ta mapooOpa3oBaHusl, yJelabHasl TEIJIOTa CrOpaHUsl TOTUIMBA, KOA(DOUIIMEHT
MOJIC3HOTO JICHCTBHUS TEIUIOBOW MAIIMHBI, OTHOCUTEIbHAS BIAXHOCTHh BO3/yXa,
AIIEKTPUYECKUI 3apsil, CHJIa TOKa, JCKTPUUECKOE HAMPSIKEHHE, COMPOTHBIICHUE
NPOBOJHMKA, YICIBbHOE COMPOTHUBIECHUE BEIIECTBA, paboTa H MOIIHOCThH
AIIEKTPUYECKOTO TOKA), PY OMUCAHUH TTPABUIIHBHO TPAKTOBATHh (PU3UUECKHUIA CMBICTT
UCITOJIB3YEMBIX BEJIMYMH, OOO3HAYCHUS W EIUHUILI (DU3UYCCKUX BEIIMYHH,
HaxXOJUTh (OPMYJIBI, CBA3BIBAIONINE MAHHYIO (U3UYECKYIO BEIMYHUHY C APYTUMHU
BEITUYMHAMU, CTPOUTH TpadUKN U3yYCHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEJIMUNH;
XapaKTEepPU30BaTh CBOMCTBA Tell, (U3MUYECKHUE SIBJICHHUS M MPOIIECCHI, HCIOIb3YS
OCHOBHBIE TTOJIOKEHUSI MOJIEKYJISIPHO-KHHETHUYECKOM TEOPUU CTPOCHHUS BEIIECTBA,
MPUHITUI CYNEPIIO3UINKU ToJIel (Ha Ka4yeCTBEHHOM YPOBHE), 3aKOH COXPAaHEHHS
3apsa, 3akoH Oma iis yyacTka 1enu, 3akoH J[xoyns—JIeHiia, 3aKkoH coXpaHeHus
DHEPTUU, TIPH STOM JIaBaTh CIOBECHYIO (DOPMYIHMPOBKY 3aKOHA U 3aMHCHIBATH €TO
MaTEMaTUYECKOEe BhIPAKECHUE;

OOBSACHATHh (PU3UYECCKUE TPOIECCHl U CBOMCTBA TEJ, B TOM YHCJIE M B KOHTEKCTE
CUTYaIIHH PAKTUKOOPHUEHTHPOBAHHOTO XapakTepa: BBISIBIISATD
MIPUYUHHOCIICACTBEHHBIC CBS3H, CTPOUTH OOBSICHEHUE U3 1—2 JIOTHYECKUX II1aroB ¢
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Omopoit Ha 1—2 U3y4eHHBIX CBOMCTBA (PM3UUYECKUX SBICHUM, (PU3NIECKUX 3aKOHOB
WJIM 3aKOHOMEPHOCTEM;

pemath pacuéTHble 3a7ayd B 2—3 JCHCTBHS, MCIONB3ySd 3aKOHBI U (POPMYJIHL,
CBSI3bIBAIOIIME (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHAIM3a YCIOBHUS 3aJa4u
3aMKCBIBATH KPATKOE YCIIOBUE, BBIABIISITh HEAOCTATOK IAHHBIX ISl pEICHUS 3a/1a4H,
BbIOMpaTh 3aKOHBI U (QOPMYJIbl, HEOOXOMUMBIE ISl €€ pEeUIeHHs, MPOBOJIUTH
pacuéTbl M CpaBHUBAThb IOJYYEHHOE 3HAY€HUE (PU3NYECKOW BEJIUYMHBI C
WU3BECTHBIMH JTAHHBIMU;

pacrno3HaBaTh MPOOJEMBbI, KOTOPbIE MOYKHO PEIIUTh HPU MOMOLIM (PUINYECKUX
METO/IOB, MWCIOJb3ysl OIKMCAHWE MCCIENOBAHUS, BBIACIATH IPOBEPSEMOE
IIPEAIIOJIOKEHNE, OLEHNUBATh IPABWIBHOCTD MOPAAKA MPOBEACHUS HCCICI0BAHU,
JIeNaTh BBIBOJBI,

IPOBOANUTH ONBITHI MO HAOMIOACHHUIO (U3NYECKUX SBJICHUN WIH (PU3NYECKUX
CBOMCTB TeN (KanWJUISIPHBIE SIBJIICHUSA, 3aBUCHMOCTH JABJIEHUS BO3JyXa OT €ro
o0béMa, TemImeparypbl, CKOPOCTH IIpollecCa OCTHIBAHMS W HAarpeBaHus IpH
U3Iy4eHUH OT LBETa H3JIydarouledl (MOrJIOMAaronleil) MOBEPXHOCTH, CKOPOCTh
UCIIAPEHUs] BOJbI OT TEMIIEPATypbl KUJIKOCTH M IUIOIIAAM €€ IMOBEPXHOCTH,
ANEKTPU3ALMUs TEJT U B3aUMOJEHCTBHUE IIEKTPUUECKUX 3apsAI0B, B3aUMOJAEICTBUE
MOCTOSIHHBIX MAarHUTOB, BU3YyaJU3allMsl MArHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB,
JEUCTBHAS. MarHUTHOTO TOJII HAa MPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHMTa,
CBOMCTBA AJIEKTPOJBUraTENsl MOCTOSSHHOTO TOKA): (pOpMyIHpOBaTh NMPOBEPSEMBIE
IPEIIOJIOKEHUs, CcOoOUpaTh YCTAHOBKY U3 MPEMAJIOKEHHOro 000pya0BaHus,
OIKCHIBATh XOJ1 ONbITa U (POPMYIHPOBATH BHIBOJBL;

BBIIOJIHATH IPSMBIE HW3MEPEHHsI TEMIIEPATypbl, OTHOCUTEIBHOW BIIAKHOCTH
BO3/[yXa, CUJIbl TOKA, HAMPSIKEHHs] C KCIOJIb30BAHUEM aHAJIOTOBBIX MPHOOPOB U
JATYNKOB (PU3UYECKUX BEJIUYMH, CPaBHUBATh PE3YJIbTaTbl U3MEPEHUI C Yy4ETOM
3aIaHHOM aOCOJIFOTHOM MOTPENTHOCTH;

MPOBOJUTH MCCIIEJOBAHUE 3aBUCHUMOCTU OAHOU (PU3UUECKON BETUUYUHBI OT IPYroi
C UCIOJIb30BAaHUEM MPSMBIX U3MEPEHUH (3aBUCUMOCTh COIIPOTUBIICHUS POBOAHUKA
OT €ro JJWHBI, MJIOIIAJM IONEPEYHOI0 CEYEHUs U YACIBHOIO COMPOTHUBIICHUS
BEILECTBA TPOBOJIHUKA, CUJIbI TOKA, HIYIIETO Yepe3 MPOBOJHUK, OT HAMPSKEHUS HA
IIPOBOJAHUKE, MCCIEAOBAHHUE ITOCIEAOBATENBHOIO U MAPAIIIEIBHOTO COEIUHEHUN
IPOBOJHUKOB): TUIAHUPOBATh HUCCIENOBAHUE, COOMPATh YCTAHOBKY U BBINOJHSAThH
U3MEpEHUs, Cleaysd NpPeUIoKEHHOMY IUlaHy, (UKCUpPOBAaThb  PE3YJIbTaThl
NOJIyYEHHOW 3aBUCHUMOCTH B BHJE TaOMUI M TpaduKOB, JAeIaThb BBIBOJBI IO
pe3ysbTaTaM MCCIIEIOBAHUS;

IPOBOANTH KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIMUMH (yAeIbHas TEIIOEMKOCTD
BEIIECTBa, COMPOTUBJICHHE MPOBOJHUKA, paboTa M MOIIHOCTH 3JIEKTPHUUECKOIO
TOKA): IUIAHUPOBATh H3MEpPEHHUs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY,
cienysl IpeaoKeHHON UHCTPYKIIUH, U BBIYUCIATh 3HAYEHUE BEJTUYHHBL
cOOI0JaTh MpaBWJIa TEXHUKU O€30MacHOCTH Mpu padbore ¢ aabopaTOpHBIM
000opy1I0BaHUEM;
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XapaKTepU30BaTh MPUHIUIBI ACHCTBUS W3YYCHHBIX MPHUOOPOB M TEXHUYECKHX
YCTPOMCTB € ONOPOI Ha UX ONMHUCaHUA (B TOM YHCIIE: CHCTEMa OTOIUICHHS JIOMOB,
TUTPOMETp, MapoBas TypOHWHA, aMIIEPMETpP, BOJBTMETP, CUETUHK IIEKTPUUYECKOU
SHEPTUH, AIIEKTPOOCBETUTENbHBIE MPUOOPHI, HarpeBaTelIbHBIC SJIEKTPONPUOOPHI
(mpuMepsI), NIEKTPUYECKHE MPEAOXPAHUTEINH, JIEKTPOMArHUT, JIEKTPOJBUTATENb
MOCTOSTHHOTO TOKAa), HCIIONIb3Yys 3HAHUS O CBOMCTBaX (U3UYECKUX SIBICHUN U
HEo0X0ouMble (PU3NUYECKNE 3aKOHOMEPHOCTH;
pacrno3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOIICTBA U M3MEPUTENIbHBIE PUOOPHI N0
CXeMaM M CXEMaTHUYHbIM pHUCYHKaM (GKMIKOCTHBIH TEPMOMETp, TEPMOC,
IICUXPOMETP, TUIPOMETP, JBUraTeilb BHYTPEHHETO CrOpaHMs, 3JIEKTPOCKOIL,
peocTar), COCTaBJIATh CXEMbl JJIEKTPUUYECKUX LENEeH C MOCIeJOBAaTEIbHBIM U
HNapajuleJbHBIM COEIUHEHUEM JJIEMEHTOB, pa3jiuyas YCJIOBHbIE OO0O3HAYEHUS
AJIEMEHTOB JJIEKTPUUYECKUX LENEH;
IPUBOJUTH MpUMEPHl (HAXOAUTh HHPOPMALMIO O MPUMEPAX) MHPAKTUYECKOTO
UCITIOJIb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW KM3HMU A1 0OeCreyeHus
0€30MacHOCTH MpPHU OOpAIEHUH C MPUOOpaMH M TEXHUYECKHMMH YCTPOWCTBAMH,
COXpaHEHUs! 370pOBbS U COONIOACHUS HOPM 3KOJOTMYECKOIO TMOBEACHHUS B
OKPYKaIOIIEN CpeIE;
OCYUIECTBJISATh NOUCK MH(pOpMaIMU (pU3nUecKoro coaep:kanus B MHTepHere, Ha
OCHOBE MMEIOIIMXCSA 3HAHUM M MyTEM CPAaBHEHMS JIONOJHUTEIBHBIX MCTOYHHUKOB
BBIIEIATh MH(GOPMaLIMIO, KOTOpas SIBISIETCS MPOTHMBOPEUYHMBOM WM MOXKET OBITh
HEJO0CTOBEPHOM;
UCIOJIB30BaTh IpPU  BBIIOJHEHUU YYEOHBIX 3aJaHUi  HAYYHO-TIONMYJISPHYIO
JAUTepaTypy (pU3MUECKOro coaep)kKaHus, CIPaBOYHBbIE MaTepUaibl, PECYpChl CETH
WuTepHer, BianeTh NpU€MaMU KOHCHEKTUPOBAaHUS TEKCTa, NpeoOpa3oBaHUs
nH(pOpMaIKU U3 OJHOM 3HAKOBON CHCTEMBI B JIPYTYIO;
co3JaBaTh COOCTBEHHBIE NMHCbMEHHBIE U KPATKUE YCTHBIE COOOLIEHUs, 00001ast
MH(OPMAIUIO U3 HECKOJIBKUX UCTOYHUKOB (DPU3NYECKOTO COJIEPKaHUS, B TOM YHCIIE
nyOJUYHO TPEACTABIATH pPE3yibTaThl MPOEKTHOM WM HCCIIEI0BATEIbCKON
JESITEIbHOCTH, TPU 3TOM TPAMOTHO HCIMOJIb30BATh HU3YUYEHHBIM TOHSITUWHBIN
anmnapar Kypca (U3MKH, CONPOBOXKAATh BHICTYIUICHHE NTPE3EHTALINEH;
IIPU BBINOJHEHUU YYEOHBIX MPOEKTOB M UCCIENOBAHMM (PU3MUECKUX MPOLECCOB
pacnpeaensatb 00513aHHOCTHU B TPYIINE B COOTBETCTBUU C IOCTaBICHHBIMU 33Ja4aMH,
CJIIEIUTH 32 BBINOJHEHHWEM IUIaHa JEHCTBUA M KOPPEKTHPOBATH €r0, aJI€KBAaTHO
OLICHMBAaTh COOCTBEHHBIH BKJIAJ B JESATENbHOCTb TIPYMIbl, BBICTPAUBATh
KOMMYHUKATUBHOE  B3aMMOJEHCTBHE, IMpPOSIBIAA  TOTOBHOCTh  pa3pellarh
KOH(DIUKTHI.

K koHiy oOyuenust B 9 kijiacce npeIMeTHbIE pe3yabTaThl Ha 0a30BOM YpPOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUaIOIIUXCSI YMEHHIA:
UCIIOJIb30BaTh MOHATHS: CHUCTEMa OTCU€Ta, MaTepuaibHas TOuYKa, TPAECKTOPHS,
OTHOCUTEIBHOCTh ~ MEXaHWYECKOro  JBWXKEHHudA,  Aedopmanus  (ympyras,
IJlacTUYecKasi), TPEHUE, LEHTPOCTPEMUTEIbHOE YCKOPEHUE, HEBECOMOCTh U
neperpy3ku, HEHTP TAKECTH, a0CONIOTHO TBEPAOE TENO, LIEHTP TSHKECTH TBEPIOTO
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Tela, pPaBHOBECHWE, MEXaHWUYECKHE KOJeOaHWs W BOJHBI, 3BYK, HHOPa3BYyK U
YIBTPA3BYK, JJIEKTPOMArHUTHBIC BOJIHBI, IIKaJa SJEKTPOMATHUTHBIX BOJIH, CBET,
OJM30PYKOCTh M NTaTbHO30PKOCTh, CIIEKTPHI MCITYCKAHUS W TIOTJIOMICHUS, aib(da,
OeTa- ¥ TaMMa-u3Ty4YeHHUs, U30TOTIBI, SIEPHAS DHEPTETHKA;

pasnuyaTh SABJICHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJIUHEHHOE TBIIKEHNE,
PaBHOYCKOPEHHOE TPSIMOJMHEHHOE MJBM)KEHHE, CBOOOJHOE TMajeHue Tell,
paBHOMEpPHOE IBW)KCHHE IO OKPYKHOCTH, B3aUMOJICHCTBHE TEJ, PEaKTUBHOE
JBUKCHHE, KOIeOaTeIbHOE IBIKEHUE (3aTyXarOIINe U BEIHYKJICHHBIC KOJICOaHMS),
pE30HAHC, BOJHOBOE  JBHKCHHE, OTPOKEHUE  3BYKa, MPSMOJIMHEHHOE
pacmpocTpaHeHHe, OTpaKEHHWE U TMPEIIOMIIEHHE CBeTa, IIOJHOE BHYTPCHHEE
OTpakKeHHE CBETA, pa3JI0’KEHHE OEIIOT0O CBETA B CTIICKTP U CIOKEHHUE CIIEKTPaIbHBIX
I[BETOB, JUCIEPCUs CBETa, CCTECTBEHHAs pPaJMOAKTUBHOCTb, BO3HUKHOBCHHE
JMHEHYATOTO CIEKTpa M3JIyYCHHUs) MO OMHMCAHUI0 WX XapaKTEPHBIX CBOWCTB U Ha
OCHOBE OITBITOB, JIEMOHCTPUPYIOIIHX JaHHOE (PU3NUECKOE SBICHNUE;

pacno3HaBaTh MPOSBICHUE N3YICHHBIX (PH3UICCKUX SBICHUHA B OKPYKAIOIIIEM MHUPE
(B TOM uymcie (GU3NYECKUE SABICHUS B MPHUPOJC: MPUIUBLI U OTJIUBHI, TBMKCHHE
miadeT COJHEYHOW CHCTEMBI, PEaKTHBHOE JBM)KCHHE KUBBIX OPraHU3MOB,
BOCIIPHUATHE 3BYKOB KUBOTHBIMH, 3eMJICTPSICEHUE, CEHCMUYECKHIE BOJIHBI, ITyHAMH,
9X0, IBETA TEJI, ONTHYCCKHEC SIBICHHUS B MPUPOJC, OHOJIOTHYECKOE JICHCTBHE
BUJIUMOTO, YyJIbTPadUOIETOBOIO U PEHTTCHOBCKOTO H3IyYEHUN, €CTECTBEHHBIN
PaIOaKTUBHBIN (DOH, KOCMUYECKUE YU, PAAMOAKTUBHOE U3TYyYEHUE MTPUPOTHBIX
MUHEPAJIOB, JACHCTBUE PATUOAKTUBHBIX U3IYYCHUN HA OpraHU3M 4YeJIOBEKa), MpHU
TOM TEPEBOJUTH MPAKTUUECKYIO 3aJady B yUeOHYIO, BBIICIATH CYIIECCTBEHHbIE
CBOICTBA (TIpU3HAKK) (DU3UUECKUX SIBJICHUI;

OMKCHIBATh M3YYCHHBIC CBOMCTBA Tel W (PU3MYECKUE SIBICHUS, HCIIOJIb3Ys
dbusznueckue BENMYMHBI (CpeAHSE W  MTHOBEHHAas CKOPOCTh Tela TIpH
HEPaBHOMEPHOM JIBIKEHUHU, YCKOPEHHE, ITepEeMeIeHUe, MyTh, YIIIOBas CKOPOCTD,
CHJIa TPEHHUSI, CHJIa YIIPYTOCTH, CHJIa TSDKECTH, yCKOpeHHe CBOOOTHOTO MaIeHHs, BEC
Tela, UMITYJIbC Tella, HWMIYJIbC CHJIbI, MEXaHWYecKas pabdoTa W MOIIHOCTb,
MOTCHIIMAIBHASL DHEPTUs Teja, TMOMHATOTO HaJI IOBEPXHOCTHIO  3EMIIH,
MOTCHITMAIbHAS DHEPTUsl CXKATOW TMPYKUHBI, KWHETUYECKas DHEPIHs, IOJTHas
MEXaHUYeCKas YHEPTHs, TIEPHOJ M YacTOTa KoJIeOaHWH, IJTMHA BOJTHBI, TPOMKOCTh
3ByKa M BBICOTA TOHA, CKOPOCTh CBETA, MOKa3aTelb IMPEJIOMIICHUS CPEJbl), MPHU
ONMKMCAHUH TPABUIIBHO TPAKTOBATh (DU3UUYECKUN CMBICI HCTIOJIb3YEMBIX BEIIMYUH,
o0O3HaueHUsT W EeAUHUIBI (PU3NYECKUX BEIUYHMH, HAXOIUTh (HOpMyIbI,
CBSI3BIBAIONIUE JIAHHYIO (DU3UYECKYIO BEJIMYHUHY C JAPYTUMH BEIIMYUHAMHU, CTPOUTH
rpaduKy U3Yy4EeHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYHH,

XapaKTEePU30BaTh CBOMCTBA Tell, (U3MUECKHUE SIBICHHUS M MPOIIECCHI, MCIOIB3YS
3aKOH COXpaHEHWS DJHEPTUH, 3aKOH BCEMHUPHOTO TSITOTEHUS, MPUHITUI
CYIICPITO3UIIMA CHUJT, TPUHITUI OTHOCUTEILHOCTH [ anmwiiest, 3akoHbl HploTOHA, 3aK0H
COXpaHCHUS HWMITYJIbCA, 3aKOHBI OTPAXCHUS W TIPEIOMJICHUS CBETa, 3aKOHBI
COXpaHEHUS 3apsAJ0BOI0 U MACCOBOTO YHCEN NPH SASPHBIX PEAKIMAX, TIPH ITOM
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JlaBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA M 3aIllMCHIBATh €r0 MAaTEMaTHYEeCKOe
BBIPAKEHHUE;

OOBSCHATH (PU3MUECKHE MPOIECCHl M CBOMCTBA TEJN, B TOM YHUCIE M B KOHTEKCTE
CUTyallull NPaKTUKOOPHUEHTUPOBAHHOTO  XapakTepa: BBIBIATh MPUYHHHO-
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBICHEHUE U3 2—3 JIOTMYECKUX IIaroB ¢ ONOPO Ha
2-3 UW3YYECHHBIX CBONCTBAa (PU3MYECKUX SBICHUHM, (PU3MUECKHX 3aKOHOB WU
3aKOHOMEPHOCTEH;

pemaTrh pacu€THble 3ajaud (ONMUpAIOUIMECs HAa CUCTEMY W3 2—3 ypaBHEHHUM),
UCIIOJIb3YsI 3aKOHBI U (DOPMYJIBI, CBSI3bIBAIONINE (DU3HUECKUE BETUUYHHBI: HA OCHOBE
aHaM3a yCIOBUS 3a/layy 3allUChIBaTh KPATKOE YCIIOBUE, BBISBISATH HEJOCTAIOIIHE
WM U30BITOYHBIC JAHHBIC, BHIOMpATh 3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIC IS
pelieHusi, MPOBOAUTH PACUEThl U OILCHUBATh PEATUCTUYHOCTH IOJYUYEHHOTO
3HaueHUA (PU3NYECKON BEITUUUHBL;

pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOXXHO PEIIUTh TPU MOMOIIN (PHU3UIECKUX
METOJIOB, HCHOJB3ysl ONHCAHWE WCCIECNOBAaHUS, BBIACIATH IPOBEPSEMOE
MPENOIOKEHNE, OIICHUBATh MPABUIILHOCTD MOPSIKA MPOBEACHUS HCCIEIOBAHNA,
JIeNIaTh BBIBOJIbI, MHTEPIIPETHPOBATH PE3YIbTAThl HAOIIOACHUN U OIBITOB;
IPOBOANUTH OMBITHI N0 HAOMIOACHUIO (U3NYECKUX SBICHUM WU (DU3HUECKUX
CBOMCTB Ten (M3yueHHe BTOPOTO 3akoHa HbIOTOHA, 3aKOHA COXpAaHEHUS SHEPTUH,
3aBUCUMOCTh Tepuojia KojeOaHWil TPYKUHHOTO MasiTHUKa OT MacChl Ipy3a U
KECTKOCTU TMPY>KUHBI W HE3aBUCUMOCTh OT AaMIUIMTYIbl MaJbIX KOJICOAHUH,
OpSIMOJIMHEMHOE paclpoOCTpaHEHHE CBETa, Pa3jIoKEeHHE OeJIoro cBeTa B CIIEKTP,
U3y4YEHUE CBOWMCTB M300pa)K€HHsI B IUIOCKOM 3€pKajle M CBOICTB HM300pa’KeHUs
npeaMeTa B coOuparoliei JInH3e, HaOI0JeHUE CIUIOIIHBIX U IMHEHYAThIX CIIEKTPOB
U3ITyYEHHsI): CAMOCTOSITEIbHO COOMpaTh YCTAaHOBKY M3 HW30BITOUHOTO Habopa
0o0Opy/lIOBaHUs, OINHUCHIBATH XOJ OIBITa W €ro pe3yJbTaThl, (HOPMYIUPOBATH
BEIBOJIBL;

MIPOBONUTH MIPH HEOOXOIUMOCTH CEPUIO MPSMBIX U3MEPEHHI, OTPEACTIsisi CpeaHee
3HAUYEHUE U3MEpSIeMON BeIWYUHbI ((POKYCHOE pacCTOSTHUE COOMpAarouiei JIMH3bI),
000CHOBBIBaTh BBIOOP cr1Oc00a u3MepeHus (M3MEPUTETHLHOTO TPUOOPA);
MIPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTEH (PHU3NUECKUX BEJTMUMH C UCIIOJIb30BAHUEM
OpSIMBIX M3MEPEHUN (3aBUCUMOCTHh IMYTH OT BPEMEHHU MpPH PaBHOYCKOPEHHOM
JIBUKEHUM O0€3 HadallbHOM CKOpOCTH, NepuoAa KoyiebaHUl MaTeMaTHueCKOro
MasTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH YTJIa OTPa)KEHHUS CBETA OT yIJia aJeHUs U
yria TpeloMJIeHHs OT  yria TMaaeHus): ITUIAaHUPOBaTh  MCCIIEIOBaHUE,
CaMOCTOSITENIbHO cOOMpaTh YCTaHOBKY, (PUKCHUpPOBATh peE3yNbTaThl IMOJIYYEHHOM
3aBUCUMOCTH (DU3UYECKUX BEIIMYMH B BHUJIC TAOJIUII ¥ TPaUKOB, I€TIaTh BHIBOIBI T10
pe3yJbTaTaM HCCle0BaHNUS;

IPOBOJUTH KOCBEHHBbIE M3MEPEHHUs (U3NYECKUX BEIMUUH (CPEAHssl CKOPOCTh U
YCKOpEHHE Tella TpPH PaBHOYCKOPEHHOM JBWKCHHH, YCKOpPEHHE CBOOOIHOTO
NaJICHUS, )KECTKOCTh MPYKUHBI, KOYPPHUIIMESHT TPEHUS CKOIBKCHHSI, MEXaHUIECKas
paboTa W MOIIHOCTh, YacTOTa W TEPHOJ KOJICOAHW MaTeMaTH4YeCKOro U
NPYKHHHOTO MasiTHUKOB, ONITHYECKAs CHjla COOMPAOIICH JIMH3BI, PaliOAKTUBHBIN
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¢doH): MIAHUPOBATH HM3MEPEHHUS, COOMPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY H
BBIIIOJIHATD U3MEPEHHUS], CIAEAYS MPEAIOKEHHON NHCTPYKIMH, BBIYUCIISATh 3HAUEHUE
BEJIMYMHBl M AHAJIU3UPOBATh IIOJIYYEHHBIE PE3yJbTAaThl € YYETOM 3aJIaHHOM
IIOTPEIIHOCTH U3MEPEHNN;

coOmoaTh mpaBuia TEXHUKH Oe30macHoCTH mpu paboTe ¢ 1a00paTOpHBIM
000pyIOBaHUEM;

pasnnyaTh OCHOBHBIE TPU3HAKHN M3YUYEHHBIX (PU3MUECKUX MOJIENeH: MaTepuaibHas
TOYKa, a0COIIOTHO TBEPAOE TEJO, TOYCHUHBI UCTOYHUK CBETA, JIy4, TOHKAas JIMH3A,
IJIaHETapHas MOJIENb aTOMa, HYKJIOHHAsI MOJIENIb aTOMHOTO SApAa;
XapaKTepU30BaTh NPUHIIMIBI JACHCTBUS H3YYEHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB C ONOpPOM Ha HMX ONUCaHUs (B TOM 4YHUCJE: CHUIOMETp, TaTUUKH
MOJIOKEHHS, PACCTOSAHUS M YCKOPEHHMS, paKeTa, 53XO0JO0T, OYKH, HEPHUCKOIL,
doToamnmapar, ONTHYECKHE CBETOBOJIbI, CIEKTPOCKON, JO3UMETpP, Kamepa
BuiibcoHa), HCTIOB3YS 3HAHUSI O CBOMCTBAX (PU3NYECKHX SIBJICHUN U HEOOXOIUMBbIE
(bu3nYecKre 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMaTHUYHbIE PUCYHKHM W3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, HM3MEPUTENIbHBIX IMPUOOPOB M TEXHOJOTHMYECKUX MPOLECCOB INpH
pelieHNH y4eOHO-TIPAKTUYECKUX 3a/ad, ONTUYECKHE CXEMbl ISl IMOCTPOEHUS
M300paKEHUM B TUIOCKOM 3€pKajie ¥ COOUparoNieit JINH3E,

OPUBOJUTH MPUMEPHl (HAXOAUTh HH(GOPMALMIO O MpHUMEpPax) MPaKTHUYECKOTO
UCIOJIb30BaHusl (PU3MUECKUX 3HAHUU B MOBCEAHEBHOW KU3HHU JUIsl OOecCredeHus
0e30macHOCTH IpU OOpallleHuu ¢ NpubdopaMu U TEXHUYECKUMHU YCTPONCTBaMH,
COXPAaHEHHUSl 370pPOBbsI M COOJIIOJEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKPY’KAIOIIEH CPELE;

OCYILECTBIATh MOMCK HH(pOpManmu ¢uzndeckoro cojnepkanuss B HWHTepHere,
CaMOCTOSITENILHO (OPMYJIUPYs TOUCKOBBIN 3alpoc, HAXOJIUTh IyTH OINpeaeTIeHUs
JIOCTOBEPHOCTH MOJYyYEHHONM HH(GOpMAIMKM HA OCHOBE HMMEIOLIUXCS 3HAHUWA U
JOTIOJTHUTEBHBIX UCTOUYHHUKOB;

UCIIOJIb30BaTh TMPHU BBIIOJHEHUM YYE€OHBIX 3aJaHUl  HAay4YHO-TIOMYJISIPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpKaHUsS, CIPABOUYHbIE MAaTEpHAJbl, PECYPChl CETH
WuTepHeT, BiaaeTh NpuéMaMu KOHCHEKTHPOBAaHUS TEKCTa, NpeoOpa3oBaHUs
nH(pOpMaIIKU U3 OJTHOM 3HAKOBOMN CHUCTEMBI B JIPYTYIO;

CO3/1aBaTb COOCTBEHHbIE IHMCbMEHHBIE M YCTHbIE COOOILIEHUS Ha OCHOBE
uH(OpPMAIUU U3 HECKOJIBKUX HMCTOYHHKOB (PU3MUECKOTO COJACpIKAHUs, MyOIMIHO
IIPEACTABIIATH PE3YJIBTATHI IPOEKTHON WJIA UCCIIEI0BATEIBCKOM IESITEIIBHOCTH, IIPU
3TOM TIPaMOTHO MCIIOJb30BaTh M3YYCHHBIM IOHSATUWHBIM ammapar u3y4yaemMoro
pa3nena (U3MKKM W COMPOBOXKIATh BBICTYIUIGHHWE IMIpe3eHTalue ¢ y4éToM
0COOEHHOCTEH ayIUTOPUN CBEPCTHUKOB.



27

TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KounvecTBO 4acoB DJIeKTPOHHbIE
Ne HanMeHoBaHMe pa3jeioB U TeM K I (uudposbie)
n/n NMPOrpamMMbl Bcero 06HTp0.]IL HBIC pﬁalcanecKne oOpa3oBaTe/ibHbIE
padoThI padoThI pecypebi
Pa3nes 1. ®uszuka u e€ posib B NIO3HAHMHN OKPY:KAKOIIEro MHUpa
11 ®dusuka - HayKa 0 IPHPOJIEC 2 bubmorexa LIOK
: yKa o Hpupoa https://m.eds00.ru/7f416194
bubmnoreka IIOK
1.2 DH3MICCKHUC BETHUHHEI 2 1 https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYYHBIN METO/I ITO3HAHUS 2 1 bubmorexa LIOK
' v & https://m.edso0.ru/7f416194
Hroro no pasneny 6
Paspea 2. IlepBoHayasibHbIe CBEeACHNS 0 CTPOCHUH BelleCTBA
bu6nuoreka [IOK
2.1 Crpoenne emectsa 1 https://m.edso0.ru/7f416194
29 JIBM>XeHue U B3aUMOJICICTBUE YaCTHIL 5 1 bubmmorexa [JOK
' BEIIIECTBA https://m.edso0.ru/7f416194
2.3 ArperaTHble COCTOSHHS BEIIECTBA 2 bubmmorexa LTOK
' p B https://m.edso00.ru/7f416194
Hroro no pasneny 5
Pa3nea 3. /IBu:xeHue u B3aumMo/ieiicTBUe TeJl
but6mmoreka [IOK
3.1 Mexanuteckoe ABIokeHne 3 https://m.edso00.ru/7f416194
bu6nuoreka [IOK
32 Mrepups, macca, mA0THOCT 4 . https://m.edso0.ru/7f416194
bu6nuoreka [IOK
3.3 Cuna. Bunpt cun 14 1 2 https://m.edso00.ru/7f416194

Hroro mo pazneny 21
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Pasjen 4. /laBjieHue TBEPABIX TeJl, dKUIAKOCTEH U Ta30B

41 [asnenue. llepenava naBneHust TBEpAbIMU 3 bubnmoreka [JOK
' TeJIaMU, YKUIKOCTAMU U Ta3aMu https://m.edsoo.ru/7f416194
bu6nmoreka [IOK
4.2 JlaBieHue KuKoCTH > https://m.edso0.ru/7f416194
bu6nuoreka [IOK
4.3 ATmoceproe naseHie 6 https://m.edso0.ru/7f416194
44 JleficTBrE KUIKOCTHU U T'a3a Ha MOTPYXKEHHOE B 7 3 bubmuorexa [JOK
' HUX TEJIO0 https://m.edso0.ru/7f416194
Htoro no pazneny 21
Pa3nea 5. PaGora n MOIIHOCTDH. JHEpPrus
bubnnoreka IIOK
>1 Pabora u mompocTs 3 . https://m.edso0.ru/7f416194
bubmuorexa [JOK
5.2 Hpocteie mexarmsmbl > 1 https://m.edso0.ru/7f416194
bubmmoteka [IOK
53 Mexanrieckas sHeprius 4 1 https://m.edso0.ru/7f416194
Uroro no pazneny 12
PeszepBHOe Bpemst 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 12



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

29

8 KIIACC
KounvecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM (mudpoBsbie)
Ne i/ ——— Beero KOﬁHTpO.}IbeIe H[%aKanecmae 06pa3oBaTENLHbIE
padoThI padoTsI pecypel
Pa3pen 1. TenioBble siBJIeHUSA
. bubmuoreka [JOK
11 CrtpoeHue u CBOICTBA BEIECTBA 7 https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
1.2 Tenossie nponecca! 21 1 S https://m.edsoo.ru/7f4181ce
Wroro mo pazneny 28
Paznen 2. DiiekTpuyeckrue 1 MArHUTHbBIE SIBJIEHUS
21 DnekTpruyeckue 3apsiibl. 3apsyKEHHBIE Tella U 7 1 bubnmoreka [JOK
' MX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
. . bubnuorexa [JOK
2.2 IToCTOSHHBIN IEKTPUUYECKUI TOK 20 1 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.3 MaruutHeIe ABICHHA 6 1 15 https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.4 DJICKTPOMATHHTHAS MH YKL 4 https://m.edsoo.ru/7f4181ce
Wroro o pasnmeny 37
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5
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9 KJIACC
KounvecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM (mudpoBsbie)
Ne i/ ——— Beero KOﬁHTpO.}IbeIe HpﬁaKTquCKI/Ie 06pa3oBaTENLHbIE
padoThI padoTsI pecypel
Pa3zgen 1. Mexannueckue siBJIeHUSA
11 MexaHndeckoe OBUKEHUE U CITOCOOBI €0 10 1 bubmuoreka [JOK
' ONMCaHUs https://m.edsoo.ru/7f41a4a6
. bubmuoreka [JOK
1.2 Bsaumonericraue e 20 1 3 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
13 3axonrt coxpanenus 10 3 https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 40
Pasjnen 2. Mexanuveckne KoJie0aHus U BOJIHBI
bu6mmoreka [IOK
2.1 Mexameckue Konebanns ! 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHn4ecKre BOJTHBI. 3BYK 8 1 3 https://m.edsoo.ru/7f41ada6
Hroro no pazueny 15
Pa3nen 3. DjieKTPOMArHUTHOE MOJI€ U DJIEKTPOMATHUTHBIE BOJIHBI
31 DNEeKTPOMarHuTHOE TOJIE 1 6 2 bubnmoreka [JOK
' DJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 6
Pa3nen 4. CBeToBbIe IBJICHUS
bubmuorexa [JOK
4.1 3aKOHBI pacIpOCTPAHEHUS CBETA 6 2 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [JOK
4.2 JIuH3BI 1 onTHYECKHE TPUOOPHI 6 3 https://m.edsoo.ru/741a4a6
4.3 Paznosxenune 6emoro cBera B CIIEKTP 3 2 bubmorexa LIOK

https://m.edsoo.ru/7f41a4a6
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Wroro no pazneny 15

Paznen 5. KBanToBBI€E SIBJICHHS
bubmuoreka [JOK

51 Hcnyckanue u MorioneHne CBeTa aToMOM 4 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK

5.2 CTpoenue aTomHOro spa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK

53 snepubie peakiui ! 1 https://m.edsoo.ru/7f41a4a6

Uroro no pazneny 17

Pa3nea 6. IloBTopuTe1bHO-00001IaI0IIM I MOAYJIb

6.1 [ToBTOpEeHMNe U 006001IIEHUE COACPHKAHU 9 2 bubnmoreka [JOK

' Kypca ¢hus3uku 3a 7-9 kinace https://m.edsoo.ru/7f41a4a6
Wroro mo paszneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27 ‘
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITIPOLIECCA\

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

» ®usuka 7 xknacc/ [leprimkun A.B. O01iecTBO ¢ orpaHMYeHHON
OTBETCTBEHHOCTHIO «31aTENBCTBO «DK3aMEH
» ®usuka 8 knacc/ I[leppimkun A.B. O01iecTBO ¢ orpaHMYEeHHON
OTBETCTBEHHOCTHIO «M31aTenbeTBO «OK3aMEH»
» Guzuka 9 knacc/ [epsimkun A.B. OO1IecTBO € OrpaHUYEeHHON
OTBETCTBEHHOCTBIO «31aT€IBCTBO «DK3aMEH
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