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IHHOACHUTEJBHASA 3AIINCKA

[Iporpamma no pu3rke Ha ypoOBHE OCHOBHOTO OOIIEr0 00pa30BaHus COCTaBJICHA HA OCHOBE MOJIOKEHUHN U TpeOOoBaHUH K
pe3yibTaTaM OCBOEHHUS Ha 0a30BOM ypOBHE OCHOBHOM 00pa3oBaTesibHOW Mporpammbl, npeactaBieHHbix B @PI'OC 000, a
Takke Cc yd4€roM (QenepanbHON paboueil mporpammbl BocnuTaHus U KoHuenuuu mnpenopaBaHus ydeOHOro IpenMera
«DusuKay.

Coneprxanue IporpaMmsbl 0 (PU3MKE HAIIPaBJICHO HAa POPMUPOBAHUE €CTECTBEHHOHAYYHOU IPaMOTHOCTH 00YyYaroIuXcsl
U OpraHu3aluI0 M3y4yeHUs (PU3MKU Ha JEATEIbHOCTHOW OCHOBE. B mporpamme mo (u3MKe YYUTBIBAIOTCS BO3MOXKHOCTH
yueOHoro npeameta B peanuzanuu TpedoBanuii @I'OC OO0 k miaHupyeMbIM JTUYHOCTHBIM U METANPEAMETHBIM pe3yJIbTaTaM
OoOy4eHHMs, a TaK)KE€ MEXKIIPEJAMETHBIE CBA3M €CTECTBEHHOHAYYHBIX y4YE€OHBIX NPEIMETOB Ha YPOBHE OCHOBHOIO OOILEro
oOpa3oBaHUs.

[Iporpamma 1o (u3uKe ycTaHaBJIMBAET paclpejielieHue y4eOHOro Marepualia mo rojaM oOydeHus (1o Kiaccam),
IIpeJIaraeT NPUMEPHYIO NTOCIIEI0BATENBHOCTh H3yUYEHNS TEM, OCHOBAHHYIO HA JIOTUKE Pa3BUTHUS NIPEIMETHOIO COAECPKAHUSI U
y4ETE BO3PACTHBIX OCOOCHHOCTEH 00yJarOmMUXCs.

[Iporpamma mo ¢u3uke pa3zpaboTaHa € LEIbIO OKa3aHHUSd METOJUYECKON MOMOIIM YUYUTENI0 B CO3JAaHUM pabdoyeit
MPOrpamMMBbI 10 y4eOHOMY MPEAMETY.

®duszuka SABIAETCA CUCTEMOOOPA3YIOUIUM JJiI €CTECTBEHHOHAYUHBIX YYEOHBIX IMPEIMETOB, MOCKOJBbKY (U3NYECKUE
3aKOHBI JISKAT B OCHOBE IMPOIIECCOB U SIBJICHHM, N3y4aeMbIX XUMHUEH, ONOJIOTHEHN, acTpoHOMUEH U (PU3UYECKO reorpaduei,
BHOCHUT BKJIaJl B €CTECTBEHHOHAYYHYIO KapTUHY MHUpa, MPeloCTaBisgeT Haubosee sicHble 00pa3libl MPUMEHEHHS HAyYHOTO
METO/1a MO3HAHUS, TO €CTh CIIOCO0a MOJIYYEeHHSI TOCTOBEPHBIX 3HAHUN O MUpE.

OpHa u3 rIaBHBIX 3a4a4 (pU3MYEecKOro oOpa3oBaHUs B CTPYKType 00IIero oOpa3zoBaHUs COCTOUT B (hOPMHUPOBAHUU
€CTECTBEHHOHAYYHOM IPaMOTHOCTH M MHTEpeca K HayKe y 00y4aroIuxcsl.

Nzyuyenne ¢u3ukun Ha 0a30BOM ypOBHE TMpEANojaraeT OBJaJE€HUE CICAYIOUMMH  KOMIIETEHTHOCTSIMH,
XapaKTEePU3YyIOIIMMHU €CTECTBEHHOHAYYHYIO TPaMOTHOCTb:

e HAYYHO OOBSICHSTH SIBJICHUS;
e OIIEHMBATH U MOHUMATHh OCOOEHHOCTH HAYYHOTO UCCIIEI0BAHMUS;



e HHTCPIIPCTUPOBATDb JAHHBIC U UCITIOJIB30BATh HAYYHBIC NOKA3aTCIILCTBA JIA ITOJTYUCHUA BHIBOIOB.

Ilemn wm3ydeHuss pu3Mku Ha ypOBHE OCHOBHOTO 00mIero oOpa3oBaHus ompejaesieHbl B KoHIenmumu mpemnoaBaHus
yaeOHOoTO mpeamera «Du3uka» B oOpa3zoBaTelnbHBIX OpraHu3anusx Poccuiickoir demeparuu, pealu3yOMNUX OCHOBHBIC
oO1eo0pazoBaTenbHble MporpaMMbl, yTBepkIEHHON pemenreM Kosmnerun MunucrepctBa mnpocBenieHus Poccuiickoit
®enepanuu (mpotokon ot 3 aexadpst 2019 r. No [TK4BH).

Heau ndyyenuss Gpu3uKu:

MpuOOpEeTEHUE WHTEpeca W CTPEMIICHHsSI OOYyJalomUXCs K HAYYHOMY H3YYCHHUIO TIPUPOJBI, Pa3BUTHE UX
WHTEJUICKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE TPEICTABICHUA O HAYYHOM METOJI€ MO3HaHUS U (POPMUPOBAHUE HCCIEAOBATEIICKOTO OTHOILIECHUS K
OKPYKAIOIIUM SIBJICHUSIM;

dbopMHEpOBaHNE HAYIHOT'O MUPOBO33PEHHUS KaK Pe3yJIbTaTa M3ydeHUs OCHOB CTPOSHUS MaTepPUH M (PyHIaMEHTAIbHBIX
3aKOHOB (PU3HKHU;

dbopMHpoOBaHUE TIPEACTABICHUHA O POIH (GU3HKH JJIS PA3BUTHS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHI;
pa3BUTHE MPEACTABICHHUIN O BO3MOXKHBIX chepax Oymyiieit mpoecCHOHAIBHOMN IeITeTbHOCTH, CBSI3aHHOM C (PU3UKOI,
MOJITOTOBKA K JabHEHIIeMy 00y4eHHIO B ’TOM HAlpaBIICHUU.

JlocTrKeHHe ATUX 1IeJIe mporpaMmbl Mo (U3MKE Ha YpPOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHUs 00eCTeUMBACTCS
pEIIeHrEM CIEeTYIOINX 3a1aY:

pruoOpeTeHNE 3HAHUHM O JUCKPETHOM CTPOCHHH BEIIIECTBA, O MEXaHUYECKUX, TETUIOBBIX, AIEKTPUUECKIX, MATHUTHBIX
Y KBAaHTOBBIX SIBIICHUSIX;

MpruoOpETEHNUE YMEHHM OMUCHIBATH U OOBSICHATHh (PU3NUYECKUE SIBJIICHUSI C UCTIOIH30BAHUEM TMOTYUCHHBIX 3HAHHM;
OCBOEHHE METOJIOB PEIICHUS MPOCTEUIINX PACUETHBIX 3a/1au C UCTI0JIb30BaHHEM (PHU3UYECKUX MOJEICH, TBOPUECKUX U
MPAKTUKOOPUEHTUPOBAHHBIX 3a]1a4;

pa3BUTHE YMEHHM HAOMIOIaTh TPUPOJHBIC SBICHHUS U BBIMOJIHATH ONBITHI, JIA0OpaTOpHBIE pPabOTHI |
AKCIIEPUMEHTATILHBIC CCIICIOBAHUS C UCIIOJIb30BAHUEM N3MEPUTEILHBIX TPUOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MHPOpMALKEN (PUINYECKOrO coaepkKaHusl, BKIOUYas UHOOPMAIUIO O COBPEMEHHBIX
JTOCTHXKEHUSIX (DU3UKU, aHATIM3 U KPUTUUYECKOE OLICHUBaHUE MHPOPMALINH;



e 3HAKOMCTBO cO cdepamMu TpodecCHOHAIBHON EATETBHOCTH, CBSI3aHHBIMH C (HU3UKOW, M COBPEMEHHBIMHU
TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKEHUIX (HPU3MUECKON HAYKU.

Ha u3yuenue pusuku (6a30Bblii ypoBEHb) Ha ypOBHE OCHOBHOTO 00111eT0 00pa3oBaHust 0TBOUTCS 238 yacoB: B 7 Kjacce

— 68 yacoB (2 yaca B Henento), B 8 kimacce — 68 vacoB (2 yaca B Hepento), B 9 kimacce — 102 gaca (3 yaca B HeJero).

[IpemraraemsIii B mporpaMmMe o GU3HKE MepedeHb Ja00paTOPHBIX padOT M OMBITOB HOCUT PEKOMEHIaTEIBHBIN XapaKTep,
VYHUTENb JIeJIaeT BBHIOOpP TMPOBEACHUS JTAa0OpPATOPHBIX pPabOT W ONBITOB C YyYETOM WHIWBHIYAIBHBIX OCOOCHHOCTEH
oOy4Jaronuxcsi, ClMucKa SKCIEPUMEHTAIBHBIX 33JJaHUM, MPEeJIaraeMbIX B paMKax OCHOBHOTO TOCYAapCTBEHHOTO SK3aMeHa 110
buzuke.



COIEPKXAHUE OBYYEHUA

7 KIIACC

Paznen 1. ®usuka u €€ pojib B NO3HAHUYN OKPYKAKOIIEr0 MUPA.

®dusnka — Hayka o npupoje. ABieHus npupojbl. OU3NUECcKUe SBJICHUS: MEXaHUYECKHE, TEIJIOBBIC, DJIEKTPUYECKUE,
MAarHUTHbBIE, CBETOBBIE, 3BYKOBBIE.

O®uznueckre BenuuuHbL. M3Mmepenue duzndeckux BeauuuH. Dusmdeckue npuOopsl. [lorpemrHocTh HU3MEpEeHHid.
MexyHapoaHasi CUCTEMa €IMHMUII.

Kak ¢usuka u aApyrue eCTECTBEHHbIC HAyKHU M3y4alOT NMpUpOAy. ECTeCTBEeHHOHAYUHBIA METO/ MMO3HAHUs: HAOII0/ICHHE,
MOCTAaHOBKA HAYYHOT'O BOIIPOCA, BBIABMIKEHUE THIOTE3, SKCIEPUMEHT IO MPOBEPKE TUIOTE3, OOBICHEHHUE HAOII0aeMOro
apienust. Onrcanue GU3NIECKHUX SBICHUN C TTOMOIIBIO MOJIEICH.

Jlemoncmpayuu.

1. MexaHnuecKkue, TeIJIOBbIE, JICKTPUIECKUE, MAaTHUTHBIC, CBETOBBIE SIBIICHHUS.

2. ®duznueckue MpuOOPHI U MPoIeAYypa MPSAMBIX U3MEPEHUIN aHATIOTOBBIM U IIU(PPOBLIM IPUOOPOM.

Jlabopamopnwie pabomul u onvimol.

Omnpenenenure 1EHbI IeICHUS MIKaJIbl U3MEPUTEIHLHOTO TTprbdopa.

N3mepenue paccTossHUM.

N3mepenne 00bEMa KUIKOCTH U TBEPAOTO TeJa.

OmnpeneneHue pa3MepoB MabIX Tedl.

N3mepenne temnepaTypbl IPU NOMOIIH KUIKOCTHOTO TEPMOMETPA U AATYMKA TEMIIEPATYypPHI.

[IpoBenenne ucciaeaoBaHus MO MPOBEPKE TMIIOTE3bl: JAIBHOCTh MOJIETA MIAPHUKA, MYIIEHHOTO TOPU30HTAIBHO, TEM
OonblIe, 4eM 0OJIbIIE BBICOTA MTyCKa.

Pa3znen 2. IlepBoHayasibHbIe CBeI€HUS O CTPOEHUM BellecTBA.

CrtpoeHue BeniecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. OMbITHI, I0Ka3bIBAIOIIUE JUCKPETHOE CTPOEHUE BEILIECTRA.

AN A A



JIBrxeHure yactuil BemecTBa. CBsI3b CKOPOCTH ABUKEHUS YACTHUIL C TEMIEpaTypoidl. BpoyHoBckoe aBuxkeHue, muddysus.
B3auMoencTBrE 4acTUIl BEMIECTBA: MPUTSKECHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHMSI BEIIECTBA: CTPOCHUE Ta30B, >KUJIKOCTEH M TBEPABIX (KpUCTAITMYECKUX) Ted. B3aumocBsizb
MEXJy CBOMCTBAMH BEIIECTB B Pa3HbIX arperaTHbIX COCTOSHUSIX M MX aTOMHOMOJEKYJSIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. HaGmrogeHue OpOyHOBCKOTO JIBH>KEHHSI.

2. HabGmoaenue nuddyszuu.

3. HaOmronenue siBneHuit, 0OBICHIIONINXCS MPUTSKEHUEM WU OTTATKMBAHUEM YaCTHUIl BEIECTBA.

Jlabopamopnwie pabomul u onvimol.

1. OreHkKa 1uamMeTpa aToMa METOJ0M PSJIOB (C UCTOIb30BaHUEM (GoTorpaduii).

2. OnbITHI 110 HAOIIOJICHUIO TETIJIOBOTO PACIIUPEHUS Ta30B.

3. OnbIThI MO OOHAPYKEHUIO JEUCTBUS CUJT MOJICKYJISIPHOTO TIPUTSIAKEHUSI.

Pa3gen 3. JIBH:KeHHEe H B3aUMOAeHCTBHE TeJl.

Mexannueckoe JBHXeHUE. PaBHOMEpHOE U HepaBHOMepHOoe aBWxkeHue. Ckopoctb. CpenHsii CKOPOCTh MpH
HEPAaBHOMEPHOM JABMKEHUH. Pacu€r myTn U BpeMEHU JIBUKECHUS.

SIBnienne nHepuuu. 3aKOH HHEpUMH. B3anMoneicTBUE TeN Kak MpUYMHA U3MEHEHUSI CKOPOCTH JIBUKEHUS Tell. Macca Kak
Mepa nHepTHOCTH Tena. [[moTHocTh BemecTBa. CBSA3b MIIOTHOCTH ¢ KOJMYECTBOM MOJIEKYJ B €IMHHUIIE 00BEMA BEIIECTRA.

Cuia Kak xapakTepucTHKa B3aumojencTBusa Tell. Cuiia ynpyroctd u 3akoH ['yka. M3MmepeHuwe cuiibl ¢ MOMOIIBIO
TMHAMOMeETpa. SIBJIeHUE TATOTEHUS U cuia TshkecTu. Cuila TSKeCcTH Ha Apyrux mianetax. Bec tena. HeBecomocTs. Croxkenue
CWJI, HaIllpaBJICHHBIX O OHOU NpsiMoi. PaBHoaecTByromas cui. Cuita TpeHus. TpeHne CKOJIbKEHUS U TPEHUE MOKosl. TpeHue
B MPUPOJIE U TEXHUKE.

Jemoncmpayuu.

1. HabnromeHne MexaHMYECKOTOo BMKEHUS TeTa.

2. M3mepeHune CKOpOCTH NPSMOIMHENHOTO IBUKEHUS.

3. HaOmronenue siBlieHUs UHEPLUU.



4.
5.
6.

HabutoieHne n3MeHeHus: CKOpOCTH IPU B3aUMOJICHCTBUU TEJL.
CpaBHeHHE Macc O B3aUMOJICHCTBUIO TEIL.
CrnoxxeHue CHUJl, HAalIPaBJICHHBIX 110 OJTHOM IIPSIMOA.

Jlabopamopnwie pabomol u onvimol.

1.

vk W

Omnpenenenre CKOpOCTH paBHOMEPHOT'O IBUKEHUS (IIIapuKa B )KUAKOCTH, MOJEIIN 3JIEKTPUUECKOT0 aBTOMOOWJIS U TaK
nanee).

OmnpeneneHne cpeHe CKOPOCTH CKOJIbKEHUS OpyCKa WM [apHKa MO0 HAKIOHHOM TIOCKOCTH.

Onpenenenre MIOTHOCTH TBEPIOTO TeNa.

OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTD PAaCTKEHUS (IedopMalium) NPYy>KUHBI OT NPUIOKEHHON CHIIBI.

OnbITHI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTD CUJIbI TPEHHUSI CKOJIBKEHHS OT BECA TeJIa M XapaKTepa CONMPUKACAIOIINXCS
ITOBEPXHOCTEN.

Paszpneu 4. JlaBiieHue TBEPABIX TeJl, )KMIAKOCTEH U ra30B.

JlaBnenue. CriocoObl yMEHBILICHHUS U YBEIMYECHUS JaBlieHus. JlaBieHue ra3a. 3aBUCUMOCTh JIaBJICHUS ra3a OoT o0bEéMa,
temnepatypsl. [lepenaya naBneHus: TBEPABIMU TEIAMHU, )KUIKOCTAMHU U Tazamu. 3akoH [lackans. [lHeBMaTHuecKue MallvuHbI.
3aBUCHUMOCTb JIaBJICHUS KMJIKOCTH OT TiyOuHbl. ['mapocratuueckuii napanokc. Coobmiaromuecs cocyasl. I uapaBnuyeckue
MEXaHU3MBI.

Atmocdepa 3emumn u armocepHoe paaBieHue. lIpuunHBI CylecTBOBaHMS BO3AYIIHONW 000104kH 3emun. OmnbIT
Toppuuennu. U3mepenue atMmocepHOro gaBieHUs. 3aBUCUMOCTh aTMOC(EPHOTO JaBI€HUS OT BBICOTHI HAJl YPOBHEM MOpPSI.
[Tpubops! 17151 n3MepeHus aTMOC(hepHOTO J1aBJICHUS.

JlelicTBUE KMIKOCTH M ra3a Ha MOTPY>KEHHOE€ B HHMX Tejlo. BelTanmkuBaromas (apxumenoBa) cuiia. 3aKOH Apxumena.
[LraBanue Ten. BoznyxomnnaBaHue.

Hemoncmpauuu.

1.

2
3.
4

3aBUCUMOCTb JABJIEHUS raza OT TEMIEPATYPHI.
[Iepenaua naBiieHUs )KUIKOCTBIO U Ta30M.
CooO1aromuecs cocy/ibl.

['mppaBnuueckui npecc.



[IposiBnenue aeiicTBus aTMOC(HEPHOTO JABIICHHUS.
3aBUCUMOCTH BBITAJIKHBAIOIIECH CUIIBI OT 00BEMA MOTPYKEHHOM YaCTH TeJla U INIOTHOCTHU KUIKOCTH.
PaBeHCTBO BRITATKMBAOUIEH CHIIBI BECY BBITECHEHHOM KUIKOCTH.

© N o v

VYcnoBre miaBaHMs TEN: TUIABAHWE WJIM TMOTPYKEHHE TEJl B 3aBUCUMOCTH OT COOTHOWIEHHUS IJIOTHOCTEM Tela U
KUJIKOCTH.

Jlabopamopnwie pabomul u onvimol.

1. HccnenoBaHue 3aBUCHMOCTH Beca Teja B BOJIE OT 00bEMa NOTPYKEHHOM B KUIAKOCTh YaCTHU Tea.

2. OmnpeneseHUE BBITAIKABAIOIIECH CHIIBI, JEMCTBYIOLIEN HA TENO, TOTPYKEHHOE B )KUJIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOLIEH CUIIBL, JICUCTBYIOIIEH HA TEJO B )KUIAKOCTH, OT MacChl TEJIA.

4. OmBITHI, TEMOHCTPUPYIOIIUE 3aBUCUMOCTD BBITAIKMBAIOIICH CHJIBI, IEUCTBYIONIECH HAa TEJIO B XKHUIKOCTH, OT 00bEMa

MOrPYKEHHOU B )KUIKOCTh YaCTH TEJIA U OT IJIOTHOCTH XKHUJIKOCTH.

5. KoHcTpyupoBaHue apeomeTpa Wi KOHCTPYUPOBAHUE JIOJIKH U ONPEEIICHUE €€ TPy30I10AbEMHOCTH.

Paszpnes S. PaGoTra 1 MOIIIHOCTB. JHEPrus.

Mexanudeckasi pabota. MOITHOCTb.

[IpocThie MexaHW3MBI: pblyar, OJOK, HAKJIOHHAs TJIOCKOCTh. [IpaBuno paBHOBecus pwiuara. [Ipumenenue mpaBuia
paBHOBecHs pbiuara k 0J10Ky. «3o0isi0T0o€e npaBuio» Mexanuku. KIIJ[ mpocTeix Mexanu3MoB. [IpocTeie MeXxaHU3MBI B OBITY U
TEXHUKE.

Mexanunueckas sHeprus. Kunernueckas u noreHuuaibHas sHeprus. [IpeBpaiienre oqHoro BU1a MEXaHUYECKOM SHEPTUHU
B JIpyroi. 3aKOH COXpAaHEHUs SHEPTUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpuMepbl MPOCTHIX MEXAHU3MOB.

Jlabopamopnuie pabomul u onvimol.

1. Ompenenenue pabOTHI CHIIBI TPEHUS TPHU PABHOMEPHOM JBMKEHUU TeJIa M0 TOPU3OHTATBHON TTOBEPXHOCTH.

2. HccnenoBaHue yciIOBUM PABHOBECHS phlUara.

3. M3mepenue KII/] HaKTOHHOW MJIOCKOCTH.

4. M3yueHue 3aKOHA COXpPaHEHUs MEXAHUYECKON SHEPIUH.



8 KUIACC

Pa3gea 6. TenioBbIe ABJIeHUS.

OCHOBHBIE TTOJIOKEHHS MOJIEKYJIIPHO-KMHETUYECKOW TEOPUH CTPOEHUS BellecTBa. Macca v pa3Mepbl aTOMOB U MOJIEKYJI.
OnBbIThI, MOJITBEPKIAIOIINE OCHOBHBIE TIOJIOAKEHUS MOJIEKYJIIPHOKUHETUYECKON TEOPHUHU.

Mogenu TBEPAOTO, )KUJKOTO U ra3000pa3HOro cocTosiHUM BerecTBa. Kpucramnuueckue u amopdusie Tena. O0bsiCHEHUE
CBOWCTB Ta30B, XKUJIKOCTENM M TBEPABIX TEJ HA OCHOBE MOJIOKEHWUW MOJIEKYJSIPHO-KMHETHYECKON Teopunr. CMadnBaHUE U
KalWJUISIPHBIC SBJIEHUSA. TEIIOBOE PACIIUPEHUE U CHKATHUE.

Temnepatypa. CBsi3b TemmepaTypbl CO CKOPOCTbIO TEIJIOBOIO JABMXKEHHUs 4dacTull. BHyTpenHsst sHeprus. CrocoObl
W3MEHEHUs BHYTPEHHEH SHEpPruM: TeIUlonepenaya U CcoBeplieHue padoThl. Buibl Temsonepenadu: TEMIONPOBOJHOCTD,
KOHBEKIUS, U3ITy4YEHHUE.

KonuuectBo TemnoThl. Y ienbHast TEMI0EMKOCTh BelllecTBa. TernmooOMeH U TeIJIOBOE paBHOBECHE. Y paBHEHHUE TETIOBOTO
Oasanca. IlnaBneHune W OTBEp/EBaHME KPUCTAJUIMUECKUX BEIIECTB. YeNbHas TeruioTa IuiaBieHus. [lapooOpazoBanue u
koHaeHcanus. Wcmapenue. Kunenwe. YnenpHas Temiota mapooOpa3oBaHMs. 3aBUCUMOCTh TEMIEPATypbl KUIEHUS OT
aTMOoc(epHOro TaBJICHUS.

BrnaxHocts Bo3myxa.

DHeprus TOIMBa. Y IeJibHas TEIJI0Ta CTOPaHUs.

[Tpuntuner pabotel TernoBbix asurateneit KIIJ[ termoBoro asurarens. TemnoBbie ABUTATENH U 3aIUTa OKPYKAIOIICH
cpensl.

3aKOH COXpaHEHUs U MPEBPAILLEHUS SHEPTUU B TEIIJIOBBIX MPOLIECCAX.

Jemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO TBUKEHHUSL.

2. Habmonenue nuddysun.

3. HaOnronenue siBeHU CMauyuBaHUs U KaWIUISIPHBIX SIBJICHUH.

4. HabmoneHue TeraoBoro pacuiupeHus Tell.

5. M3MeHeHue naBieHus ra3a npu U3MEHEHUH 00bEMA U HATPEBAHUU WIIA OXJIAXKICHUH.



6. IlpaBuia n3MepeHus TeMIEpaTyphl.

7. Bupael Tennonepenaymu.

8. OxJIakJieHHe NpU COBEPILICHUHN PaOOTHI.

9. HarpeBanue npu coBepiieHUH paOOThl BHEITHUMH CHIIAMHU.

10. CpaBHEHHE TEINIOEMKOCTEN pa3IUUHbBIX BEILIECTB.

11. HaOmronenne kumneHus.

12. HabmroeHue nmocTostHCTBa TEMIIEpaTyphl IIPU TIJIaBJICHUH.

13. Mojenu TEIUIOBBIX ABUTATCIICH.

Jlabopamopnwie pabomul u onvimol.

OMBITEI IO OOHAPYKEHUIO IEUCTBUS CUII MOJICKYJISIPHOTO MIPUTSHKCHHS.

OnbITHI O BRIPAIMBAHUIO KPUCTAUIOB TOBAPEHHOM COJIM WJIM caxapa.

OnbITel IO HAOJIOACHUIO TEIJIOBOT'O PACIIUPEHUS Ta30B, KUIKOCTEH U TBEPABIX TE.

Ornpenenenue JaBleHUs BO3yXa B OaJIOHE HITIPUIIA.

OMBITHI, IEMOHCTPHUPYIOIIHNE 3aBUCUMOCTD JIABJICHHS BO3/lyXa OT ero o0bEéMa M HarpeBaHUs WA OXJIAKICHHUS.

[IpoBepka THUMOTE3bl JIMHEHHON 3aBUCUMOCTH JIJIMHBI CTOJIOMKA JKHUIKOCTH B TEPMOMETPHUYECKOW TpPYyOKEe OT

TEMIIEPATYpHI.

HaOnronenue naMeHeHrst BHyTPEHHEN SHEPTUM TeJla B pe3yJibTaTe TeIUIonepeaadyu U paboThl BHEITHUX CHIL.

8. HccnenoBaHue sBiICHUS TEIIOOOMEHA IIPH CMEITMBAHUHU XOJIOAHOM M TOPSYCH BOIBI.

9. OmpeneneHre KOIUYECTBA TEIUIOTHI, IMOJYYEHHOTO BOJIOHW TMPU TEIIOOOMEHE C HarpeThiM METALUTHYECKUM
HUJIUHIPOM.

10. OnpeneneHne yaenbHON TeMIOEMKOCTH BEIIECTBA.

11. MccnenoBanue npoliecca UCapeHus.

12. OnpenesieHne OTHOCUTENIBHOW BIAXKHOCTH BO3/TyXa.

13. OnpenenieHne yaeabHON TEIIOTHI IUIaBJICHUS JbJa.

Paznen 7. DaekTpuyecKkue 1 MATHUTHbBIE SIBJICHMS.
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OnexTpusanus Ten. J[Ba poaa snekTpuuecKux 3apa10B. BzaumoaencTeue 3apskeHHbIX Tell. 3akoH KyioHa (3aBUCMMOCTh
CUJIbI B3aUMOJICUCTBHS 3aPSKEHHBIX TEJ OT BEJIMYMHBI 3apPSAJ0B M PACCTOSTHUS MEXAY TEIaMu).

Onextpuyeckoe mnosie. Hanpsyk€HHOCTh 3nekTpudeckoro nosid. I[IpuHIMn cynepno3uuuy 3J€KTPUYECKUX Mosier (Ha
KayeCTBEHHOM YpPOBHE).

Hocurenu »3ieKTpUYeCKMX 3apsiioB. OJEMEHTapHbId snekrpudeckuid 3apsa. Crpoennme artoma. IIpoBogHukm wu
TUAJIEKTPUKHU. 3aKOH COXPAaHEHHUs JIEKTPUUECKOTO 3apsia.

DIJIEKTPUYECKUN TOK. YCJIOBHUS CYIIECTBOBAHUSA AJIECKTPUUYECKOTO TOKAa. VICTOYHWMKM MNOCTOSSHHOTO TOKa. JlencTBus
ANEKTPUYECKOr0 TOKa (TEIJIOBOE, XUMUYECKOE, MATHUTHOE). DIEKTPUUECKUI TOK B )KHJIKOCTAX U Ta3ax.

Onextpuyeckasd wnenb. Cuna Toka. OlleKTpuueckoe HampspkeHue. COonpOoTHBIIEHHME IIPOBOJHHUKA. Y IEJIBHOE
CONPOTHUBIIEHUE BenlecTBa. 3akoH Oma Ji1s yuacTtka nend. [locienoBarensHoe U MapamieabHOE COEIMHEHNE ITPOBOIHUKOB.

Pabota m MOIIHOCTH 3JIeKTpHYecKOoro TokKa. 3akoH Jxoyns—JleHma. OnexkTpuyeckue LeNd W MOTPeOUTENU
ANEKTpUYECKOM dHepruu B ObITy. KopoTkoe 3ambikaHue.

[locTrosiHHBIE MarHUTHL. B3anMoOaelcTBUE NMOCTOSIHHBIX MAarHUTOB. MarHuTHOe nojie. MarautHoe nosie 3eMiid U €ro
3HAYEHHE I KU3HU Ha 3emiie. OnbIT JpcTena. MarHUTHOE MOJIe 3JIEKTPUYECKOro ToKa. [I[puMeHeHne 3JIeKTpOMarHuToB B
TeXHUKe. J[eMCTBME MAarHUTHOTO MOJS HAa IMPOBOJHUK C TOKOM. DJIEKTPOABUIATENIb NMOCTOSHHOIO TOKa. Vcrons3oBaHue
ANEKTPOABUTATEIIEN B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel @apages. fABnenue anekTpoMarHuTHON nHAYKIMK. [IpaBuno Jlenuna. Dnexkrporenepatop. CrnocoObl MOIyYEHUs
AIIEKTPUYECKON SHEPTUU. DIIEKTPOCTAHLIMU HA BO30OHOBIISIEMbIX HCTOYHUKAX SHEPTUU.

Jemoncmpayuu.

DJIeKTpU3aIus Tell.

JIBa poaa 3JIEKTPUYECKUX 3apsII0B U B3AUMOJICHCTBUE 3aPSKEHHBIX TEI.
YCTpOUCTBO U IEUCTBUE HJIEKTPOCKOIA.

DnekTpocTaThyecKass UHAYKIIHS.

3aKOH COXPAHEHMS JIEKTPUYECKHUX 3aPSI0B.

IIpOBOIHUKY U TUDIIEKTPUKH.

MopnennpoBaHUE CUIIOBBIX JIMHUN AJIEKTPUYECKOTO MOJIS.
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8. VCTOYHMKHM MOCTOSIHHOTO TOKA.

9. JleMCTBHs IIEKTPUYECKOIO TOKA.

10. DNEKTPUUYECKUI TOK B HKUJKOCTH.

11. 'a30BBIU pa3psia.

12. I3MepeHne cuiibl TOKa aMIEPMETPOM.

13. I3MepeHne 3JIeKTPUIECKOT0 HAMPSKEHUSI BOJIBTMETPOM.

14. PeoctaT 1 MarasuH CONPOTUBIICHHN.

15. B3anmoneicTBuE NOCTOSIHHBIX MarHUTOB.

16. MonenupoBaHrue HEBO3MOXXHOCTHU Pa3/IeNICHUs] MOJIOCOB MarHuTa.

17. MonenupoBaHME MATHUTHBIX MOJIEN MOCTOSHHBIX MATHUTOB.

18. OnmbIT DpcTena.

19. MarHuTHOE MOJIE TOKA. DJIEKTPOMArHuT.

20. JleficTBME MarHMTHOTO TOJISI HA MPOBOJIHUK C TOKOM.

21. DNEKTPOABUTATEb TOCTOSTHHOTO TOKA.

22. MccnenoBanue ABICHUS AIEKTPOMArHUTHOM MHTYKIIVH.

23. OnbiTel Papages.

24. 3aBUCUMOCTD HaIpaBiIeHUs! MHAYKIIMOHHOTO TOKa OT YCJIOBHUI €ro BO3HUKHOBEHMUSI.
25. DIJIEKTPOreHEPATOP MOCTOSTHHOI'O TOKA.

Jlabopamopnsie pabomul u onvimol.

OnbITH 110 HAOTIOICHUIO STICKTPU3AIMH T MHAYKIIUEH U MPU COMPUKOCHOBEHHH.
Hccnenoanne neCTBUS SJIEKTPUUYECKOTO MMOJIS HA POBOAHUKHN U IUJICKTPUKH.
COopka u npoBepka padOThI JIEKTPUYECKON IIENU MOCTOSHHOTO TOKA.

N3MepeHne u peryinpoBaHue CUJIbI TOKA.

N3mepenne U peryaupoBaHue HAMPSKEHUS.

HccnenoBanne 3aBUCUMOCTH CUIIBI TOKA, UAYIIETO YEPE3 PEUCTOP, OT CONPOTUBIICHUS PE3UCTOPA U HANIPSKEHUS HA
pe3ucTope.
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10.
11.
12.
13.
14.
15.
16.
17.

18.
19.
20.
21.

OneITHI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTD JIEKTPUYECKOIO0 COIIPOTHUBIICHHS IIPOBOJHUKA OT €0 JUIMHBI, IO
MONEPEYHOT0 CEYEHUS U MaTeprara.

[IpoBepka npaBuIIa CI0KEHHS HAPSYKEHUN MTPU MOCIEA0BATEIIbHOM COETMHEHHUH JIBYX PE3HCTOPOB.

IIpoBepka npaBuiIa JUIsi CUIIBI TOKA MPU MapaJuIeIbHOM COEMHEHUN PE3UCTOPOB.

Omnpenenenue pabOTHI 3JIEKTPUUIECKOIO TOKA, UIYILEr0 Yepe3 PE3UCTOP.

OnpeneneHre MOIHOCTY MIEKTPUYECKOTO TOKA, BBIACIISIEMON HA PE3UCTOPE.

HccnenoBanue 3aBUCUMOCTY CUJIBI TOKA, MAYLIETO Yepe3 JIAMIIOUKY, OT HAPSDKEHMS Ha HEM.

Onpenenenne KII/I HarpeBaTens.

HccenenoBanre MarHUTHOTO B3aUMOJIEMCTBUS TOCTOSIHHBIX MArHUTOB.

N3ydyeHre MarHuTHOTO TOJISl IOCTOSIHHBIX MarHUTOB IIPU UX OObEIUHEHUH U Pa3/IelICHUU.

HccnenoBanne nercTBUS JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnbITHI, 1E€MOHCTPUPYIOLIME 3aBUCUMOCTb CHJIbI B3aUMOJECUCTBUS KAaTYIIKH C TOKOM M MarHuTa OT CHJIbI TOKAa U
HaIlpaBJICHUS TOKa B KATyIIKE.

N3yuyeHue AeiCTBUS MarHUTHOT'O MOJISL HA IPOBOJHUK C TOKOM.

KoHncTtpyupoBanue 1 n3ydeHue paboThl 2JIEKTPOIBUTaTEs.

N3mepenne KII/I anexTpoaBuraTeIbHON yCTaHOBKHU.

OnbITbl MO MCCIEIOBAHUIO SIBJICHUS JJIEKTPOMAarHUTHOM MHIYKLUMH: MCCIECJOBAHUE W3MEHEHH 3HAYEHUs U
HaIlpaBJIEHUS UHIYKIMOHHOTO TOKA.

9 KJIACC

Pa3ngena 8. Mexannueckue siBJEHHUS.

Mexannueckoe nBrkeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTENBHOCTh MEXAHUYECKOIO JBUKEHUS.
PaBHOMepHOE TpsiMOIMHENHOE JIBH>KeHUE. HepaBHOMEpHOE mpsiMosiMHETHOE ABMKeHHE. CpefHsis 1 MTHOBEHHAs] CKOPOCTh
TeJa IIPU HEPABHOMEPHOM JIBUKEHUU.

Yckopenue. PaBHoyckopeHHoe nipsimoinHeriHoe ABuxkeHne. CBoboaHoe nagenue. OnbiThl [Manumnes.



PaBHOMepHOE pABMKEHHME MO OKpyXkHocTU. Ilepron u uyacrora oOpamieHus. JIuHelWHas M yrjioBas CKOPOCTH.
[{eHTpOCTpEMUTEIIBHOE YCKOPEHHUE.
IlepBsii 3akoH HbtoToHa. Bropon 3akon Herotona. Tpernit 3akon Herotona. [IpuHiun cynepno3unmu Cuil.
Cuia ynpyroctu. 3akoH ['yka. Crna TpeHus: Cuila TPEHUS CKOJIBKECHMS, CUJIa TPEHUS TIOKOsI, IPYTUe BUJIbI TPEHUS.
Cuna TSXKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpEHHE CBOOOJHOro najaeHus. JBuxenue mianet Bokpyr CoHua.
IlepBas kocMHUeCKast CKOPOCTb. HEeBECOMOCTE U IEPETPY3KHU.
PaBHOBecue maTepuanbHON TOUkH. AOCOMIOTHO TBEpAOE Teno. PaBHOBecwe TBEPAOro Tejla € 3aKPEIJIEHHOW OChIO
BpaieHusi. MomeHT cuibl. LieHTp TsoxecT.
Nmnynsc Tena. 3mMeHenne umnyibsca. FIMITysnbe cuiibl. 3aKOH COXpaHEHUs UMITyJbCca. PeakTHBHOE IBUKEHHUE.
Mexannueckass pabota W MolHOCTh. Pabora cui TsbkecTd, ynpyroctd, TpeHus. CBs3b SHEPrUM U PabOTHI
[loTeHnManbHass JHEPTUsl Tejla, MOAHATOTO HAJ IOBEPXHOCTBIO 3eMid. lloTeHumanbHas >HEPrus CKAaTOW NPYKHUHBL
Kunernueckas sHeprus. Teopema 0 KWHETUYECKON SHEPTUH. 3aKOH COXPAHEHUSI MEXAHUYECKOW SHEPTHUH.
Hemoncmpauuu.
Habitoienne MexaHn4eckoro JBUKEHHsSI TeJla OTHOCUTEIBHO Pa3HBIX TEJ OTCUETA.
CpaBHeHHME ITyTEN U TPACKTOPUIM ABUKEHUS OJTHOTO M TOTO K€ TeJda OTHOCUTENIBHO Pa3HbIX TEJ OTCUETA.
N3mepenne cKkOpOCTH U YCKOPEHHS TPSIMOIMHENHOTO IBUKEHUS.
HccnenoBanne npu3HaKOB PAaBHOYCKOPEHHOTO IBUKEHUS.
Hab6utoienue 1BMKEHUs Tella o0 OKPYKHOCTH.
HaGmonienne MexaHMYecKUX SIBICHUM, MPOUCXOASIIUX B cucteme orcuéra «Tenexka» mpu e€ paBHOMEPHOM H
YCKOPEHHOM JIBI’KEHUU OTHOCUTEILHO KaOuHEeTa (QU3UKHU.
7. 3aBUCHMOCTb YCKOPEHHMS Tea OT MACCHI TeJla U JEUCTBYIOIIEN HA HETO CHUJIBI.
8. HaOmroneHue paBeHCTBa CUJI IPU B3aUMOJICHCTBUY TEll.
9. HM3meHneHune Beca Tena nIpu YCKOPEHHOM JIBUKEHUH.
10. [Iepenava nMmysbca pyu B3aMMOJIEUCTBUU TEN.
11. [IpeobpazoBanus SHEPrUU NIPU B3aUMOAEHCTBUH TEJL.
12. CoxpaHeHMe UMITYJIbCa IIPU HEYIIPYTOM B3aUMOJCHCTBUH.
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13.
14.
15.
16.

CoxpaHeHue uMIysbca Ipu abCOIIOTHO YIIPYTrOM B3aUMO/IEHCTBUH.

Habmoienue peakTUBHOTO ABM)KECHUS.

CoxpaHeHHe MEXaHUYECKON SHEPTUU IPU CBOOOAHOM I1aJIEHUU.

CoxpaHeHre MEXaHUUECKON SHEPTUH TP IBUKEHUU TeJla MO JIEHCTBUEM IPYKHUHBI.

Jlabopamopnuie pabomul u onvimol.

1.
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10.

11.

KoHcTpynpoBanue TpakTa JJis pa3roHa v ajJbHEHIIIEro paBHOMEPHOTO JIBMYKEHUS IIApUKa WA TEJIEKKU.
OmnpeneneHre CpeaHEH CKOPOCTH CKOJIBKEHUS OpycKa WM JBMKEHUS IIapHUKa 10 HAKJIOHHOH TIIIOCKOCTH.
Omnpenenenre yCKOPEHHsI TeJla IPH PAaBHOYCKOPEHHOM JBIKEHUH TI0 HAKJIOHHOH TIOCKOCTH.

WccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU TIPU PABHOYCKOPEHHOM JIBUYKEHUU 0€3 Ha4aJIbHOW CKOPOCTH.
[IpoBepka rumoTe3bl: €Ciau MPU PAaBHOYCKOPEHHOM JIBMKEHHHM 0€3 HAYaJIbHOW CKOPOCTH IyTH OTHOCSITCS KakK psijt
HEYETHBIX YHCEII, TO COOTBETCTBYIOIINE TIPOMEXYTKH BPEMEHHU OJTMHAKOBHI.

HccnenoBanue 3aBUCUMOCTH CHITBI TPEHUS CKOJTBKEHHSI OT CHUJIBl HOPMAJILHOTO JaBJICHUS.

Onpenenenue kodPphuieHTa TPEHUS! CKOJIbKECHHUS.

Omnpenenenre KECTKOCTU MPYKUHBI.

Omnpenenenre pabOThHI CUIIBI TPEHUS MTPU PABHOMEPHOM JIBHKCHHUH TeJla TI0 TOPU30HTAILHON TTOBEPXHOCTH.
Omnpenenenre pabOTHI CHUJIBI YIIPYTOCTH TMPHU MOABEME TPy3a C MCIOJb30BAaHUEM HEMOABUKHOTO W TOIABHKHOTO
0JIOKOB.

N3yuenune 3akoHa COXpaHEHUS YHEPTHH.

Paznen 9. Mexanuveckue Ko1e0aHUs U BOJIHbI.

Konebarenbnoe nemxenne. OCHOBHBIE XapaKTEPUCTUKH KOJICOAHUMN: TIEPUO/I, YACTOTA, aMILTUTy1a. MaTeMaTuiecKuii u
MPY>KUHHBIN MassTHUKU. [IpeBpaiiienre sHeprun npu Kojie0aTeIbHOM JIBHYKEHUU.

3atyxaronue koiebanus. BeinyxxaeHnsie kojiebanus. Pezonanc. Mexannueckue BoJiHbI. CBOMCTBA MEXaHUYECKUX BOJIH.
[IpononpHbIE U ONIEPEYHBIE BOJHBL. [[71MHA BOJIHBI U CKOPOCTH €€ pacipocTpaHeHus1. MexaHn4eCcKrue BOJIHbI B TBEPAOM TEJE,

CEHCMHUYECKHUE BOJIHBIL.
3ByK. [ pOMKOCTB 3BYyKa U BbicOTa TOHA. OTpaxkenue 3Byka. UH(ppa3ByK U yJIbTpa3BYyK.
Hemoncmpayuu.
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Hab6utoienne xoneGaHuil Tl N0 AEMCTBUEM CHUJIBI TSXKECTH U CUJIbI YIIPYTOCTH.
HaGmonienue xonebanuii rpy3a Ha HUTH U Ha TPYKUHE.

Habmoienue BeIHYXIEHHBIX KOJIEOAHUI 1 pe30HaHCA.

PacnipocTpanenne npoAoabHbIX U TONEPEYHBIX BOJIH (HA MOJEINN).

HabitoieHne 3aBUCMMOCTH BBICOTHI 3BYyKa OT YaCTOTBHI.

AKYCTUYECKHI pe30HAHC.

Jlabopamopnwie pabomul u onvimol.
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7.

OmnpeneneHre YaCTOTHI M MIEpHOIa KOJICOaHUH MAaTEMaTHICCKOTO MasTHUKA.

Omnpenenenre 4acTOThI U MEproia KoJieOaHUM MPYKUHHOTO MasiTHUKA.

HccnenoBanue 3aBUCUMOCTH TIEPHOJIa KOJICOAHUM MOBEIICHHOTO K HUTHU Tpy3a OT JIJTMHBI HUTH.

HccnenoBanue 3aBUCUMOCTHY TIEPHO/Ia KOJICOAHHI MPYKMHHOTO MAasiTHIKA OT MacChl Tpy3a.

[TpoBepka HE3aBUCUMOCTH TTepHOIa KOJIeOaHUi Tpy3a, MOABEIICHHOTO K HUTH, OT MacChl Tpy3a.

OMnBITHI, IEMOHCTPHUPYIONINE 3aBHCHMOCTh TIEPHO/Ia KOJIeOAaHNH MPYKUHHOTO MAasITHUKA OT MacChl Tpy3a U )KECTKOCTH
IPYKUHBI.

N3mepenne yckopeHusi CBOOOTHOTO TafCHUSI.

Paszges 10. D1eKTpOMAarHuTHOE 10J1€ U JJIEKTPOMATHUTHBIE BOJIHBI.

DIJIEKTPOMATHUTHOE TOJI€. DIIEKTPOMArHUTHBIE BOJTHBI. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH. [1IKkana 3eKTpoOMarHuTHbIX
BOJIH. MIcTIO1b30BaHUE 3JIEKTPOMATHUTHBIX BOJIH JIJISI COTOBOM CBSI3H.

DJleKTpoMarHuTHas mpupoaa ceera. CKoOpocTh cBeTa. BoiHOBBIE CBOMCTBaA CBETA.

Jemoncmpayuu.

1.
2.

CBoliCTBa 3JIEKTPOMArHUTHBIX BOJIH.
BoiHOBBIE CBOMICTBA CBETA.

Jlabopamopnsie pabomel u onvimol.

1.

N3ydeHnne CBONCTB 3JEKTPOMAarHUTHBIX BOJIH C TOMOIIbIO MOOMIJIBHOTO TenedoHa.

Pa3gea 11. CBeToBbIe IBJICHHUS.



JlyueBass monenb cBera. Mcrounuku cBera. [IpsMonuHeiiHOe pacnpocTpaHeHue cBeta. 3aTMeHus CosHuma u JIyHBI.
Otpaxenue cBeta. [1nockoe 3epkano. 3aKOH OTpaXKEHUSI CBETA.
[Ipenomnenue ceera. 3akoH mpesnomieHus cBera. [lonHoe BHyTpeHHee oTpaykeHue cBera. Mcrnoiab30BaHHE MOJTHOTO
BHYTPEHHETO OTPaYKEHHS B ONTUYECKUX CBETOBOAAX.
Jlunza. Xon mydeit B nuH3ze. Ontuueckas cucrema (poroamnmapara, MUKPOCKOIA M TellecKomna. ['71a3 Kak onTH4ecKas
cucreMa. bau3opyKocTh U JalbHO30PKOCTb.
Pasnoxenue 6enoro ceera B criektp. OnbiTel HetoTOHA. ClioKeHHE CEKTpalIbHbIX [IBETOB. Jlucnepcus cBera.
Hemoncmpauuu.
[IpssMonmHEHOE pacIpOCTPAHEHUE CBETA.
OTtpakeHue cBeTa.
[Tonyyenue n300pakeHUi B IMIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaiax.
[Ipenomnenue ceera.
OnTtuyeckuii CBETOBO/I.
Xox mydeii B cOOMparoIIeit JInH3e.
XoJ1 Ty4el B pacCEerBarOIIECH JIUH3E.
[Tony4yenue n300pakeHUi ¢ TOMOUIBIO JTUH3.
[Ipunuun aeiictBus hoToanmnapara, MUKpOCKOIA U TEJIECKOIA.
10. Moaens rinasa.
11. Paznosxenue 0enoro cBera B CIEKTP.
12. [lomyuyenue Oenoro cBera npu CIOKEHUH CBETA Pa3HBIX IIBETOB.
Jlabopamopnuie pabomul u onvimol.
1. HccnepoBanue 3aBUCHMOCTH yTila OTPaXEHUsS] CBETOBOTO JIyda OT yIJla MaJieHHUs.
2. W3ydeHue xapakTepUCTUK M300pakeHUs IpeIMeTa B INIOCKOM 3epKalie.
3. HccnenoBanue 3aBUCUMOCTH yIJIa IPEJIOMIIEHUS! CBETOBOTO JIyda OT yrja NaJeHHs Ha TPaHULE «BO3LYX—CTEKIIO».
4. TlomyuyeHue M300pKEHUI C TOMOIIBIO COOMPAIOIICH JTNH3BI.
5. OmnpeneneHure POKYCHOTO PACCTOSTHUS U ONITUYECKON CUIIbI COOMpAIOIEl JTMH3bI.
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6.
7.

OnBbITHI TIO Pa3JI10KCHUTO OeJloro cBera B CIICKTD.
OnbITE IO BOCIIPUATHUIO IBETA IIPCAMCTOB IIPHU UX Ha6JIIOI[eHI/II/I 4gCpe3 BCTOBLIC CI)I/IJ'H:TpBI.

Paszpnen 12. KBanToBble siBJ1eHHS.

OmnsiTel Pesepdopna u nnanerapHas mozens atoma. Mojens atoma bopa. Mcnyckanue U norsouieHue cBeTa aTOMOM.
KBantbl. JInHEHYATHIE CIEKTPBI.

PannoaktuBHOCTh. AJbda, OeTa- U ramma-usinydenus. CTpoeHre aTOMHOTO siipa. HykiioHHas Mozenb aTOMHOTO sipa.
N3otonsl. PannoaktuBHbIe peBpaenus. llepuon nomypacnaga aTOMHBIX s1ep.

SAnepHble peakuny. 3aKOHBI COXPAHEHUS 3apsJ0BOTO U MACCOBOIO YHCEN. JDHEPIuUs CBSA3U aTOMHBIX s1ep. CBsA3b MaccChl
v sHepruun. Peakuuu cuHtesa u nenenus saep. Mecrounukn sHeprun ConHua U 3BE37.

Anepnas sHepreTuka. [IedcTBusA paguOAKTUBHBIX U3JIyYEHUN HA )KUBBIE OPraHU3MBI.

Hemoncmpauuu.

1
2
3
4.
5
6

CrexTpbl U3Ty4eHUS U MOTJIOMIEHUS.

CrexTpbl pa3IMYHbIX Ta30B.

CnekTp Bogopo/a.

Hab6nronenue TpekoB B kamepe Bunbcona.

Pabota cuérunka MOHU3UPYIOLIUX U3JTYyYEHUH.

Peructpanus uznydeHus NpupoaHbIX MUHEPAJIOB U MPOJAYKTOB.

Jlabopamopnwie pabomul u onvimol.

1.
2.
3.

HaGnronenue CrutoniHbIX ¥ JIMHEWYATHIX CIIEKTPOB U3ITyUCHHUS.
HccnenoBanue TPEeKOB: U3MEPEHHUE SHEPTUH YACTHUIIBI IO TOPMO3HOMY ITyTH (110 (poTorpadusim).
N3mepenne paguoakTUBHOTO (poHa.

IHoBTOpHUTEIBLHO-00001AOIINI MOAYJIb.

[ToBTOpUTENHEHO-0000MIAIOIINI MOYIH IPEHA3HAYEH JIJII CUCTEMATU3AIMKA U 0000IIEHNS TPEIMETHOTO COICPKAHUS U
OTbITa NIEATEIBHOCTH, MPUOOPETEHHOTO MpPHU M3YyYEHHH BCETO Kypca (M3HKH, a TakkKe s MOATOTOBKM K OCHOBHOMY
rOCyIapCTBEHHOMY 9K3aMeHY M0 (pU3UKe IJs1 00yJaroIInXCsl, BRIOPABIIUX STOT yUESOHBIN TPEIMET.



IIpy u3ydyeHUM NAHHOTO MOIYJIS PEATU3YIOTCA U CUCTEMATU3UPYIOTCSA BHUIBl JIEATEIBHOCTH, HAa OCHOBE KOTOPBIX
o0OecrieunBaeTCs JOCTIKEHUE NPEIMETHBIX M METAlpeIMETHBIX IUIAHUPYEMBIX pPe3yJdbTaToB 00yueHus, (GopMupyercs
€CTECTBEHHOHAY4YHAasl IPAMOTHOCTh: OCBOCHHE HAYYHBIX METOJOB MCCIECAOBAHUS SBJICHUM NPUPOJBI U TEXHUKH, OBJIAJICHUE
YMEHUSMU OOBICHATh (PU3NUYECKUE ABJICHUS, IPUMEHSISI IOJYyUEHHbIE 3HaHMs, pelIaTh 3a7aud, B TOM YHCJIE KAYECTBEHHbIE U
JKCIIEPUMEHTAJIbHBIE.

[IpyHIMNIUATBHO AESITENBHOCTHBIM XapaKTep AaHHOTO pasfena peanu3yeTrcs 3a CYET TOro, 4To OOydaroluecs
BBITIOJIHSOT 33JIaHHsI, B KOTOPBIX UM MPEAIaracTcs:

Ha OCHOBE IMOJIYYEHHBIX 3HAHUU PACIIO3HABATh U HAYYHO OOBACHATh (PU3NUYECKHE SBIIEHUS B OKpYKaroLIeH NpUpose U
IIOBCEIHEBHOM KU3HU;

UCIIOJIb30BaTh HAYYHbBIE METO/IbI UCCIIEA0BAHUS (PU3NUECKUX SBJICHUI, B TOM YKCIIE Il IPOBEPKU TUIIOTE3 U TOTYyUEHUS
TEOPETUYECKUX BBIBOJIOB;

OOBSACHATh HAy4YHbIE OCHOBBI HamOoJiee BaXKHBIX JOCTHIKEHH COBPEMEHHBIX TEXHOJIOTH, HAmpuMep, MPaKTUYECKOTO
WCTIOJIb30BaHUsl PA3IMYHBIX UCTOYHUKOB DHEPTHM HAa OCHOBE 3aKOHA MPEBPAIICHUS U COXPAHEHUS BCEX MU3BECTHBIX BUIOB
DHEPIUHU.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

HSY‘IGHI/IC (1)I/IBI/IKI/I Ha YPOBHC OCHOBHOIO O6HICI‘O 06p&30BaHI/IH HaIlpaBJICHO Ha HOOCTHKCHHC JIMYHOCTHBIX,

MCTAIIPCAMCTHBIX U IIPCAMCTHBIX 06p330BaTeHI>HI)IX PE3YIILTATOB.

B pe3ynbrare uzydeHus pU3MKU Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHus y oOydaromerocss OyayT cqpopMHpPOBaHBI

cileayromue JMIYHOCTHBIC PE3YJIbTAThI B HaCTH !

1) nIaTpHMOTHYECKOr0 BOCIIMTAHUS:

— IPOSIBJIICHHE UHTEpPECA K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCHMCKOM (PU3NYECKON HAYKU;

— [IEHHOCTHOE OTHOIIEHUE K JOCTUKEHUSIM POCCUMCKHUX yUEHBIX-(DU3UKOB;

2) rpamJaaHCKOro ¥ TyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS:

— TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXJAEHMHM OOIIECTBEHHO 3HAYMMBIX M 3THYECKUX MPOOJIEM, CBSI3AHHBIX C
PaKTUYECKUM MPUMEHEHUEM JOCTHKEHUN (PU3UKH;

— OCO3HaHMUE BaXXHOCTH MOPAJIBHO-3TUYECKUX MPHUHIMIIOB B I€ATEIBHOCTH YYEHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

— BOCHPUATHE AICTETUYECKUX KauyecTB (PU3MUECKOW HayKu: €€ TapMOHHUYHOTO TOCTPOEHHS, CTPOTOCTH, TOYHOCTH,
JAKOHUYHOCTH;

4) HIEeHHOCTH HAYYHOI'0 MO3HAHMS:

— OCO3HaHHE IIEHHOCTH (U3UUECKOM HAyKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHMSI MUPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTHI,
BAKHEHUIILIEN COCTABIIIOLIEH KYJIbTYpPHI;

— pa3BUTHE Hay4YHOH JII0003HATEIILHOCTH, MHTEPECA K UCCIIEI0BATENLCKOM 1eATEIbHOCTH;

5) dopmMupoBaHus KyJbTYPHI 310POBbS H IMOIIHOHAJIBHOTO0 0JIATONOJIy YU :

— OCO3HaHUE IIEHHOCTH O€30MacHOro o0pa3a *U3HU B COBPEMEHHOM TEXHOJIOTHUYECKOM MHpPE, BAXKHOCTH MpaBHII
0e30MacHOro0 MOBEACHUSI HAa TPAHCIOPTE, Ha JOpPOrax, C JJIEKTPUUECKHUM U TEIUIOBBIM O00OPYIOBaHHMEM B JOMAIIHUX
YCIIOBHSIX;

— c(hOpMUPOBAHHOCTH HABbIKA pehIeKCUH, TPU3HAHKUE CBOETO MPaBa Ha OMIMOKY M TAKOTO e MpaBa y APYyroro 4eJoBeKa;



e 6) TPyIO0BOIr0 BOCIIUTAHHUSA:

e — AaKTHBHOE y4acTHE B PEIICHUH MPAKTUYECKHUX 33Jlay (B paMKax CEMbH, 00pa30BaTEIbHONW OpraHU3alMK, TOPOIa, Kpas)
TEXHOJIOTHUECKON U COIMAIbHOM HANPaBICHHOCTH, TPEOYIOMIMX B TOM YHUCIIE U (PU3NUECKUX 3HAHUIA;

e — UHTEpEC K MPAKTHUECKOMY U3YUCHHIO PO EeCcCHil, CBI3aHHBIX C (PU3UKOIL;

e 7)3K0JIOrHYECKOr0 BOCIIMTAHUSA:

e — OpHEHTAIMs HAa MPUMEHEHHE PU3NUECKUX 3HAHUU JIJIS PEIICHUS 3a/1a4d B 00J1aCTH OKpYXKaIoleh Cpeibl, MIaHUPOBAHUS
MOCTYNKOB U OLIEHKU WX BO3MOKHBIX MOCJEACTBUMN ISl OKPYKAIOLIEH CPEJIbI;

e — OCO3HaHHUE INIOOATBHOIO XapaKTepa IKOJOTMYECKUX POOJIEM U IMyTEH UX PELICHUS;

e 8) aganTanum K N3MEHSIOIIMMCH YCJIOBHSAM COLMATBHOMN W PUPOJAHOM Cpeabl:

e — MOTPeOHOCTh BO B3aUMOJECHCTBUU MPHU BBINOJHEHUH MCCIEIOBAHUNA U TNPOEKTOB (PU3MYECKON HaNpaBICHHOCTH,
OTKPBITOCTh ONBITY ¥ 3HAHUSIM JIPYTHUX;

e — IIOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUYECKYIO AEATEIBHOCTD;

e — MOTPEOHOCTH B (POPMUPOBAHUY HOBBIX 3HAHUM, B TOM unciie POpMYTUPOBATH UIECH, TOHSATHUS, TUIIOTE3bI O (PU3UIECKUX
00BEKTaX M SIBJICHHSX

e — Oco3HaHue AePUIIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1aCTH (DU3HKY;

e — IJJAHUPOBAHHUE CBOETO PAa3BUTHS B MPUOOPETEHNN HOBBIX (DU3NUECKUX 3HAHUM;

e — CTpEMJICHHME aHAJIM3UPOBaTh W BBISABIATH B3aMMOCBS3M MPUPOJIBI, OOIIECTBA M DKOHOMHUKH, B TOM YHCIE C
UCIOJIb30BaHUEM (DU3UUYECKUX 3HAHUN;

e — OIIEHKA CBOMX JICHCTBUH C YUETOM BIHMSHUS HA OKPYKAIOIIYIO CPEY, BO3SMOXKHBIX TTI00aTbHBIX MOCIIEICTBHMA.

METAINPEAMETHBIE PE3YJIBTATHI

B pe3ynbrate ocBoeHUs MporpaMmbl 1o (U3MKE HAa YPOBHE OCHOBHOI'O OO0IIero o0pa3zoBaHus y oOydaromierocst OyayT
chOpMHUPOBAHEI MeTanpeIMeTHbIe Pe3yJbTaThl, BKIIOUAIONINE IO3HABATEIbHBIC YHHUBEpCAIbHBIE YUYCOHBIC NEHCTBUS,
KOMMYHHUKATHBHBIC YHUBEPCAIbHBIE YUeOHbIC IEHCTBUS, PETYSITHBHBIC YHUBEPCAIbHBIE YIeOHbIC IEHCTBUSI.



Ilo3naBaTeIbHBbIE YHMBEPCAJbHbIE Y4eOHbIE TeiiCTBUS

Ba3oBble Jiornyeckue 1eficTBHA:

BBISIBIISITh U XapaKTepU30BaTh CYIIECTBEHHbIE IPU3HAKH OOBEKTOB (SIBJICHUH);

yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(UKAIIMN, OCHOBAHUS JIsl 000OIIEHUS U CPABHEHUS;

BBISBJISITh 3aKOHOMEPHOCTH Y MMPOTUBOPEYMS B paccMaTpUBaeMbIX (DaKTax, JaHHBIX U HAOIIOJACHUSX, OTHOCSIIINXCS K
(U3UYECKUM SIBIICHUSIM;

BBISIBIISITh MTPUYUHHO-CJICJACTBEHHBIE CBSI3U MPU M3YYCHUHM (PU3UUYECKHUX SIBIICHUU W TMPOIIECCOB, JENAaTh BBIBOJBI C
UCIIOJIb30BAaHUEM JISAYKTUBHBIX U MHAYKTUBHBIX YMO3aKIIOUEHHH, BEIIBUTATh TUIIOTE3bI O B3aUMOCBSI3SIX (U3UUECKUX
BEJINYUH;

CaMOCTOSITENIbHO BBIOMpaTh CHOCOO pemieHus yueOHoU (u3nyueckoil 3agauu (CpaBHEHHUE HECKOJBKHUX BapUaHTOB
pelieHusi, BLIOOp HanboJiee MOIXO0SIIET0 C Y4ETOM CaMOCTOSITENIbHO BBIJICICHHBIX KPUTEPHUER).

Ba3oBblie ucciieqoBareLCKue 1eCTBUSA:

UCIIOJI30BATh BOMPOCHI KaK UCCIIEA0BATEIbCKUN HHCTPYMEHT MTO3HAHUS,

MIPOBOJIUTH 10 CAMOCTOSITEIFHO COCTABIICHHOMY TUTAHY OIIBIT, HECIIOKHBIA (PU3HUECKHUIN AKCIIEPUMEHT, HEOOJBIIOE
UCCIeI0OBaHNe (PU3UIECKOTO SBICHUS;

OIICHMBATh HA MPUMEHUMOCTh M JIOCTOBEPHOCTh HWH(OpPMAIMIO, TOIYYECHHYI0 B XOJI€ HCCJICIOBAHMS WU
IKCIIEPUMEHTA;

CaMOCTOSITENIEHO (OPMYJIMPOBATh OOOOIIEHNS W BBIBOJBI MO PE3YJIbTaTaM MPOBEAEHHOTO HAOJIOJCHHMS, OIbITA,
MCCIICIOBAHMSI;

IIPOTHO3UPOBATh BO3MOYKHOE JlaIbHEHIIIee pa3BUTHE (PU3UIECKUX MTPOIIECCOB, a TAK)KE BBIIBUTATH MTPEAIOI0KEHUS 00
WX Pa3BUTUU B HOBBIX YCIOBUAX U KOHTEKCTaX.

Pabora ¢ undgopmanmeii:

OPUMEHSTH PA3IMYHbBIE METO/IbI, MHCTPYMEHTBI U 3aIIPOCHI IPU MOUCKE U 0TOOpe MHGOPMAIIUU WK JAaHHBIX C Y4ETOM
peAJIOKEHHON y4eOHOM (hU3MIeCcKoM 3a/1auu;
aHAJIN3UPOBaTh, CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATH HHPOPMALIMIO PA3JIMYHBIX BUJIOB U (OPM MPEACTABICHUS;



CaMOCTOSITEJIbHO BbIOMpPATh ONTUMalIbHYIO (OpMy MpeAcTaBiIeHUs HHGOPMAIMUM U WIUTIOCTPUPOBATH pellacMbie
3aJ1a4M HECJIOXKHBIMU CXEMaMH, AarpaMMaMu, HHOU rpadukoi U MX KOMOMHAIIUSIMH.

KOMMyHI/IKaTI/IBHble YHUBEpPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHﬂ:

B XOJIe 00CYXJeHUsl y4eOHOro Marepuaia, pe3ysibTaToB J1a0OpaTOpHBIX padOT M MPOEKTOB 3a/JaBaTh BOMPOCHI IO
CYILIECTBY OOCYXJlaéMOM TeMbl M BBICKA3bIBaTh WJICU, HAIICJICHHbIE HA pEIICHUE 3aJayd W TMOJep>KaHue
OJ1arokenaTeaIbHOCTH OOIICHHUS,

COTIOCTABIIATh CBOM CYXKICHHUS C CYXICHUSIMHU IPYTUX yYACTHUKOB JHAIIOTA, OOHAPYKUBATh Pa3Inuue U CXOJCTBO
MO3HUIIUM;

BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX U MUChbMEHHBIX TEKCTAX;

yOJIUYHO MPEACTABISTH PE3YJIbTaThl BHITOJHEHHOTO (PU3NYECKOTO OMbITa (IKCIIEPUMEHTA, UCCIICIOBAHUS, IIPOEKTA);
MMOHUMAaTh M HWCIIOJIh30BaTh MPEUMYIIECTBA KOMAaHIHONW W WHIWBHUIYyAIBHOW PAaOOTHI TIPH PEIICHUH KOHKPETHOU
(dusnueckoi mpoOIeMbl;

MPUHUMATH I COBMECTHOU JEATEILHOCTH, OPTaHW30BBIBATh JIEUCTBHS MO €€ JOCTIKCHUIO: PACTIPEACIISITh POJIH,
00CyX1aTh MPOIIECCHI U PE3YJITATHI COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JIFOJICH;

BBITIOJIHATH CBOIO YaCTh paOOThI, IOCTUTAs KAUECTBEHHOTO PE3yiIbTaTa M0 CBOEMY HAMPABICHUIO U KOOPAUHUPYS CBOU
JEUCTBHUS C APYTUMU YWiIEHAMHU KOMAaH/IbI;

OIICHMBATh KA4e€CTBO CBOETO BKJaJa B OOMMH MPOMYKT MO KPHUTEPUSM, CAMOCTOSTEIHHO CGHOPMYITUPOBAHHBIM
YYaCTHHUKAMU B3aUMOJICHCTBUSI.

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranuzamnus:

BBISIBJISITH MTPOOJIEMBI B )KU3HEHHBIX U YUYEOHBIX CUTYALMSIX, TPEOYIOIIUX AJIs peleHUs] PU3NYECKUX 3HAHU;
OpPUEHTUPOBATHCS B PA3IMYHBIX NOJAXOJAaX NPUHATUSA PELIEHU (MHAMBUAYAJIbHOE, NPUHATHE PEILIECHUS B CPYIIIIE,
MPUHATUE PELICHNUN TPYIIOoi);



CaMOCTOSITEJIBHO COCTABJISAITh QJITOPUTM pELICHUS (PU3MYECKOM 3aJaud WIM IUJIaHa HCCJIENOBaHUS C y4€TOM
MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTUPOBATH MPEIaraéMble BapUaHThl PEIICHHIA;
7ienaTh BEIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CaMOKOHTpO.HB, IMOIUOHAJIbHBbIN HHTENJIEKT:

JaBaTh aJCKBAaTHYIO OLIEHKY CUTYalluu U IIPeJIararh IUIaH €€ U3MEHEHU;

OOBSCHATH MPUYUHBI JOCTUXKEHUS (HEAOCTHXKEHHUS) PE3yNbTaTOB JIEATEIbHOCTH, JaBaTh OLEHKY IPHOOPETEHHOMY
OTIBITY;

BHOCUTbH KOPPEKTHUBBI B ACSATEIBHOCTD (B TOM YHCIIE€ B XOJ] BHIMOIHEHUS (PU3UUECKOTO UCCIIETOBAHMS MIIA IPOEKTA) Ha
OCHOBE HOBBIX 00CTOSITENIbCTB, U3MEHUBIIUXCS CUTYalUN, YCTAHOBJIEHHBIX OLIMOOK, BOZHUKILIUX TPYJHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEIU U YCIOBUIM;

CTaBUTH C€Osl Ha MECTO JPYroro 4ejoBeKa B XOJI€ CHOpa WIM AUCKYCCUM HA HAYYHYIO TEMY, TOHUMAaTh MOTHUBBI,
HaMEPEHUS U JIOTUKY IPyTOro;

MPU3HABATh CBOE MPABO Ha OIIMOKY MPU pEeLICHUN (PU3HUECKUX 33]1a4 WU B YTBEPKJICHUSAX Ha HAYYHbIE TEMBI U TAKOE
e IIpaBo JPYroro.

HPEIMETHBIE PE3YJIBTATDBI

K xoH1y oOyuenus B 7 kjiacce npeAMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE JOJKHBI OTpaXaTh C(POPMUPOBAHHOCTD Y

oOy4Jaronmxcst yMEHUM:

UCIIOJIB30BaTh TOHATHSA: (U3MYECKUE W XHMHYCCKHE SIBJICHHS, HAOJFOJCHHE, DKCIICPUMEHT, MOJCHb, THUIIOTE3a,
eAVHUIBI  (DU3UYECKUX BEJIMYMH, aTOM, MOJIEKYyJia, arperaTHble COCTOSIHMs BelmiecTBa (TBEpPIOE, KHUAKOE,
ra3zoo0pa3Hoe), MEXaHMYeCKOe JBIDKEHHWE (paBHOMEpPHOE, HEPaBHOMEPHOE, MPSIMOJIUHEHHOE), TPacKTOpHs,
paBHOJICUCTRYIOIIAs cuiia, nedopMarus (yrnpyras, miacTUH4eckasi), HEBECOMOCTb, COOOIIAIOIINECS COCYIbL;

pasnu4ath sBIeHus (aIuddy3us, TEIUIOBOE NBIKEHUE YaCTHUI[ BEIIECTBA, PABHOMEPHOE TBHKEHHE, HEPABHOMEPHOE
JBYDKEHUE, WHEPIUS, B3aUMOJICUCTBUE TEJ, PABHOBECHE TBEPABIX TEJ C 3aKPEIUIEHHON OCBHIO BPAIICHUS, Mepeaadya
JaBJICHUST TBEPABIMU TEIaMH, JKUIKOCTAMH W Ta3aMH, aTMOC(hEpHOE [aBlieHWe, TUIABaHUE TeJ, MPEBPAIICHUS



MEXaHUYECKON PHEPTrUU) MO OMUCAHUIO UX XapPaKTEPHBIX CBOWCTB U HA OCHOBE ONBITOB, IEMOHCTPUPYIOLIUX JAHHOE
duznyecKoe sBICHUE;

pacrmo3HaBaTh MPOSBICHUE W3YYCHHBIX (DU3MUECKUX SBICHUN B OKPYXKAIOUIEM MHpE, B TOM uucie (HU3nuecKue
SABJIEHUS B IPUPOJIE: MPUMEPHI ABUKEHHUS C PA3JIUYHBIMU CKOPOCTSIMU B KUBOW U HEKMBOUM IPUPOJIE, JEUCTBUE CHUIIbI
TPEHUS B MPUPOJI€ U TEXHUKE, BIUSIHUE aTMOC(EPHOTO IaBJICHUSI Ha KUBOM OpraHu3M, IIaBaHKE PBIO, phlYaru B Teje
4eJI0BEeKa, IPU 3TOM MEPEBOUTH MPAKTUUECKYIO 3aJ]auy B yueOHYI0, BBIACIATH CYIECTBEHHBIE CBOMCTBA (MIPU3HAKH)
(pU3HYECKUX SBICHMIA;

ONKCHIBATh M3YUYEHHBIE CBOWMCTBA T€lA U (PU3UYECKHUE SIBICHUS, UCIONb3Ys (PU3NYECKHE BEJIMYUHBI (Macca, 00bEM,
IUJIOTHOCTH BEILECTBA, BPEMs, IIyTh, CKOPOCTh, CPEIHASI CKOPOCTh, CUJIa YIIPYTOCTH, CWJIA TSKECTH, BEC Teja, CUila
TpEHUs, 1aBJIeHuE (TBEPAOTO Tea, )KUJIKOCTH, Ta3a), BITAIKUBAIOIIAs CHUila, MEXaHU4ecKasi padoTa, MOIIHOCTb, IIEYO
CUJIbI, MOMEHT CHJIbI, KOA(PPUIIMEHT MOJE3HOrO JEHUCTBUS MEXAaHU3MOB, KHUHETUYECKAsl U MOTECHLUANIbHAS SHEPTHUs ),
MIpU ONMKMCAHUHU MPABUJIBHO TPAKTOBATH (PM3MUECKHUI CMBICI MCIOJIb3YEMbIX BEIMUYMH, UX 0003HAUEHUS U €IMHUIIbI
(U3HUECKUX BETMYUH, HAXOAUTh (DOPMYJIbI, CBSI3bIBAOIINE JAHHYIO (PU3NYECKYIO BEIMYUHY C APYTUMH BEJIMUYMHAMU,
CTPOUTH TpaUKK U3YUEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

XapaKTepU30BaTh CBOMCTBA TeJl, PU3NUECKHE SIBJICHUS U TPOLECCHI, UCTIOIb3YsI TPaBUIIA CIOKEHUS CriI (BOJIb OJJHOU
npsiMoii), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumeaa, IpaBUIO paBHOBECHS phiuara (0J0Ka), «30J10TO€ MPABUIION
MEXaHUKH, 3aKOH COXPaHEHUS MEXaHWYECKOW SHEpPruu, MPHU 3TOM JaBaTh CJIOBECHYIO (DOPMYJIUPOBKY 3aKOHA U
3aIIMChIBATh €70 MAaTEMATHYECKOE BBIPAKEHHUE;

OOBSCHATh (U3NYECKUE SIBICHUS, TMPOLIECCHl M CBOWCTBA Te€ld, B TOM 4YHCIE€ U B KOHTEKCTE CHUTyalui
MPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISABIATH MPUUMHHO-CIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE n3 1-2
JIOTUYECKUX IIaroB C OMopod Ha 1—2 M3y4EHHBIX CBOWCTBA (PU3MYECKUX SBICHUHM, (PU3NUECKUX 3aKOHA WIIU
3aKOHOMEPHOCTH;

pemath pacué€THble 3a1a4u B 1—2 1eicTBUs, UCTIONB3Ys 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE (PU3NUECKHUE BEINYMHBIL:
Ha OCHOBE aHaJlu3a yCJIOBUS 3a/la4uM 3alHChIBaTh KPATKOE YCIOBUE, TIOJCTABIATh PU3NUECKIE BEIMIMHBI B (DOPMYJIbI
U TPOBOJUTH pacy€Thl, HAXOAUTh CIPABOYHBIC JIaHHbIE, HEOOXOAMMBIEC [JIi pEUIeHUs 3a/Jady, OIEHUBATH
PEATUCTUYHOCTD NMOJyYeHHON (DU3NYECKON BEIMUMHBI;



pacro3HaBaTh MPOOIEMbI, KOTOPBIE MOKHO PEIIUTh P TOMOIIH (PU3NISCKUX METOJIOB, B OTIMCAHUH UCCIICTOBAHUS
BBIJICTISITh TIPOBEPSiEeMOE MPENAINoyioKeHne (TUMOTe3y), pa3iuyaTh M HMHTEPIPETUPOBATH IMOJYYECHHBIM pe3ynbTar,
HAXOJUTh OIIMOKU B XOJI€ OIBITA, AENATh BBIBOJBI IO €T0 pe3ybTaTaMm;

NPOBOJIUTH OIBITHI 0 HAOMIOAEHUIO (PU3UYECKUX SIBICHUNA WU (DU3MYECKUX CBOHCTB Tel: (HOpPMYIHPOBATH
pOBepsieMble MPEIIOI0KEHUS, COOUpaTh YCTAHOBKY M3 MPEJIOKEHHOTO0 000py/10BaHus, 3alIUCHIBATh X0/ ONbITa U
(opMyIUpPOBATH BBIBOJIBI;

BBITIOJTHATH IPSIMBIE U3MEPEHUS PACCTOSHUS, BpEMEHH, MacChl Tella, 00bEMa, CHITBI M TEMIIEPATYPHI C UCIIOJIF30BaHUEM
AHAJOrOBBIX W LHU(PPOBBIX MNPUOOPOB, 3aMUCHIBATh MOKa3aHUS HPUOOPOB C YYETOM 3aJaHHOM a0 COIMIOTHOMN
HOTPELIHOCTHA U3MEPEHUI;

IPOBOJUTH HUCCIIEJOBAHUE 3aBUCHUMOCTH OAHON (U3UYECKOM BEIUYMHBI OT JPYrol € HMCIOJIb30BAHUEM MPSMBIX
M3MEpEeHNil (3aBUCHMOCTH TYyTH PAaBHOMEPHO [BIKYIIETOCS Tela OT BPEMEHH IBWKCHHS Tela, CHIBI TPEHUs
CKOJIbKEHUSI OT Beca Tella, KauecTBa 00pabOTKU MOBEPXHOCTEH TN M HE3aBUCHMOCTH CHJIBI TPEHHsS OT IUIOIIAIU
COTIPUKOCHOBEHUS TE€J, CUIIBI YIPYTOCTH OT YAJMHEHUS IPYKUHBI, BHITATKUBAIOIIEH CHIIBI OT 00bEMA MOTPYKEHHOM
YacTH TeJa U OT IJIOTHOCTH KUAKOCTHU, €€ HE3aBUCUMOCTH OT IUIOTHOCTHU TeJa, OT INIyOUHBI, HA KOTOPYIO MOTPYKEHO
TEJIO, YCJIOBUM IJIaBaHUS TeJ, YCIOBHM paBHOBECHs pblyara M OJOKOB), y4acTBOBaTh B IJIAHUPOBAHUU Y4EOHOTO
WCCIIEIOBaHMs, COOMPATh YCTAHOBKY W BBITIOJNHATH HM3MEPEHUs, CIenys MPEAoKeHHOMY IUIaHy, (UKCHPOBATH
pe3yNIbTaThl MOJTYYCHHON 3aBUCUMOCTH (PM3WYECKUX BEIWYUH B BUJE MPEUIOKCHHBIX TaONWIl U TpaduKoB, 1enaTh
BBIBOJIbI 110 pe3yJIbTaTaM MCCIIEOBaHMS;

MPOBOANTH KOCBEHHbIE M3MEPEHHs (U3NYECKUX BEIUYUH (IIOTHOCTh BEIIECTBA JKUIKOCTH M TBEPJOTO Teja, CHIia
TPEHUS CKOJIbKEHUS, JaBJICHUE BO3/1yXa, BBITAJIKUBAIOIIAs CUJia, JEMCTBYIOLIAsl HA OTPYKEHHOE B KHUAKOCTh TEJIO,
KOA(PPUITUEHT TOJIE3HOTO JEHCTBHS MPOCTHIX MEXaHU3MOB), CIEAYs MPEI0KEHHON WHCTPYKIUU: TIPH BBHITTOJTHEHUH
U3MEpEeHH cOOUpaTh SKCTIEPUMEHTAIBHYIO YCTAHOBKY M BBIYHCIISATH 3HAYCHHE NCKOMOM BEIMYHHBI;

coOJTI01aTh MIpaBuiia TEXHUKHN 0€30MMacHOCTH TP paboTe ¢ 1abopaTOPHBIM 000PYAOBAHUEM;

YKa3bIBaTh MPUHIMIBI JIEHCTBUS TNPUOOPOB M TEXHUYECKUX YCTPOWMCTB: BECHl, TEPMOMETP, AHMHAMOMETD,
COOOIIAIOIIUECS COCYIbI, 0apOMETp, phIvar, MOABMKHBIN 1 HETIOJABIKHBIN 00K, HAKIIOHHAS TJI0CKOCTH;



e XapaKTEepU30BaTh MPUHLMIBI AEHCTBUS N3YYEHHBIX PUOOPOB U TEXHUUYECKUX YCTPOUCTB C OMOPOM HA UX ONHUCAHUS
(B TOM 4HcCII€: MOALUITHAKY, YCTPOKWCTBO BOAOIIPOBO/IA, THIAPABIMYECKUI PECC, MAHOMETP, BEICOTOMED, MOPIIHEBOM
HACcOC, apeoMETp), UCIOJIB3YysI 3HAHUSI O CBOWCTBAaX (PM3MUECKHUX SIBICHUN M HEOOXOIUMbIe (PU3NUECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

e IPUBOJIUTH MPUMEPHI (HAXOAUTh UH(POPMALIMIO O TPUMEPaX) MPAKTUYECKOT0 UCIIOIb30BaHUS (PU3MUECKUX 3HAHUM B
MOBCEIHEBHOM JKM3HM g oOecriedeHuss O€30IacHOCTH Mpu OOpallleHuu ¢ MNpudopaMu U TEXHUYECKUMHU
YCTPONCTBAMH, COXPAHEHHUS 310POBBS U COOJIOJIEHNS HOPM 3KOJIOTHUECKOTO MOBEJIEHUS B OKPY>KAIOIIEH cpene;

e OCYIIECTBIIATh OTOOP UCTOYHUKOB MH(popManu B IHTepHETE B COOTBETCTBUU C 33JaHHBIM ITOMCKOBBIM 3aIIpOCOM, Ha
OCHOBE UMEIOIMXCS 3HAHUN U TyTEM CPAaBHEHUS Pa3IMYHbIX UICTOYHUKOB BBIIEIATH HH(OPMALINIO, KOTOpas SBISIETCS
IPOTUBOPEUUBON MIIM MOXKET OBITH HETOCTOBEPHO;

e HCIOJb30BATH MPHU BBINOJHEHUU YUYEOHBIX 3aJaHUN HAYYHO-TIOMYJISIPHYIO JUTEpaTypy (PU3NYECKOro colepKaHus,
CIIPaBOYHBIE MaTepHaJIbl, pecypchl ceTu MHTepHeT, BIaeTh NpruéMaMu KOHCIIEKTUPOBAHUS TEKCTa, TPeoOpa3oBaHus
nH(pOpMaIuu U3 OJJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

e CO37aBaThb COOCTBEHHbIE KpaTKHWE MUCHbMEHHBbIE U YCTHBIE COOOIIEHHUS HAa OCHOBE 2—3 HMCTOYHUKOB HMH(MOpMaLuu
(u3znyecKkoro coaepkaHus, B TOM uuciIe NMyOJIMYHO JenaTh KpaTKUe COOOIIEHHS O pe3ysbTaTaX MPOEKTOB HWIIH
y4eOHBIX HCCIEAOBaHWI, MPU ITOM TI'PAMOTHO MCMOJIb30BATh M3YUYEHHBIM MOHATUWHBIN anmapar Kypca (QU3MKH,
COMPOBOXK/IATh BHICTYIUICHHE MPE3CHTALINEH;

e IIpYU BBINOJHEHUU YYEOHBIX MPOEKTOB M MCCIEIAOBAHUM pacHpenessTh OO0S3aHHOCTH B TPYINE B COOTBETCTBUU C
MOCTaBJICHHBIMHU 33JJa4aMH, CJIICTUTH 3a BBIIIOJIHEHUEM TJIaHa IEUCTBUM, aJIEKBAaTHO OLIEHUBATh COOCTBEHHBIN BKJIAJ B
NEeSATENbHOCTD IPYIIIbI, BBICTPAUBATh KOMMYHHKAaTUBHOE B3aMMOJICHCTBHE, YUUTHIBAasi MHEHUE OKPYKAIOLIUX.

K xoH1y oOyueHus B 8 kJiacce npeamMeTHbIe pe3yabTaThl HA 0A30BOM YPOBHE JOJDKHBI OTpaxkaTh C(OOPMUPOBAHHOCTD Y

oOy4Jaronmxcst yMEHUM:

e HCIOJb30BATH MMOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEMJIOBOE JBUKEHUE ATOMOB U MOJIEKYJI, arpEraTHbIE COCTOSIHUS
BEIIECTBA, KPUCTANIMYECKUE M aMOp(HbIC Tela, HACBHIIICHHBIH U HEHACHIINICHHBINM Map, BIaXKHOCTbH BO31yXa,
TEeMIIepaTypa, BHYTPEHHSS JHEPIHsl, TEIUIOBOM IBUTATENb, DJIEMEHTAPHBIA JJIEKTPUYECKUN 3apsifl, DJIEKTPUYECKOE
110JI€, IPOBOJHUKH U JUAJIEKTPUKH, IIOCTOSHHBIN 3JIEKTPUYECKUIA TOK, MArHUTHOE T10JIE;



pa3nuyath sBJIECHUS (TEIUIOBOE paCIIMpEHUE M C)KaThe, TEeIulonepenada, TEIUIOBOE DPABHOBECHE, CMadyMBaHUE,
KaWUISIPHbIE SIBJICHUS, WCIApEHWe, KOHACHCAlUs, IUIABJICHHE, KpHUCTaIM3anus (OTBEpAEBAaHUE), KHUIICHHE,
Terionepenadya (TEIIONPOBOAHOCTh, KOHBEKLMsS, W3JIy4EHHE), JJIEKTpU3alus Tel, B3aUMOJEHCTBHE 3apsOB,
JENCTBUS ANEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHNE, B3aUMOJICHCTBUE MarHUTOB, IEHCTBUE MarHUTHOTO MOJIS HA
IPOBOJHUK C TOKOM, 3JIEKTPOMarHUTHasE MHAYKIIHS) TIO0 ONMHUCAHUIO UX XAPAKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JE€MOHCTPUPYIOIINX JTaHHOE (PU3NUECKOE SBJICHUE;

pacno3HaBaTh MPOSIBICHUE HU3YYEHHBIX (DU3UUYECKUX SBJICHHI B OKPYXKAIOIIEM MHUpE, B TOM 4HCIe (PU3HUECKUE
ABJICHHSI B MPUPOJE: MOBEPXHOCTHOE HATSKEHUE M KaNWUIIPHBIE SBJICHHS B MPUPOJE, KPUCTAIIBI B IPHUPOJE,
nznydyenue CoiiHIA, 3aMep3aHue BOJOEMOB, MOpCKUME Opusbl, oOpa3oBaHHE pOCHI, TyMaHa, HWHeEs, CHera,
AIIEKTPUYECKUE SBIECHUS B aTMOC(hEpe, 3IEKTPUUECTBO KUBBIX OPraHU3MOB, MArHUTHOE 0J1€ 3eMIId, Jpeli( MoI0CcoB,
pOJIb MAarHUTHOTO TOJIS JJIsl JKU3HU Ha 3emJie, MOJSIPHOE CHSHHUE, IPU 3TOM NEPEBOJUTh MPAKTUUYECKYIO 3a/1a4y B
y4eOHYI0, BBIACISTh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKK) (PU3HUUECKUX SIBICHUIM;

OMKCHIBATh M3YyUYECHHBIE CBOMCTBA T€I M (PU3MUECKHUE SIBJICHUS, MCIOJIb3Ys (PU3MUECKUE BEIMYMHBI (TeMIeparypa,
BHYTPEHHSSI 3HEPIUs, KOJUYECTBO TEIUIOTHI, YAENIBbHAs TEIJIOEMKOCTh BEIIECTBA, yJEJIbHAas TEIUIOTA IUIABJICHHS,
yleabHas TemjaoTa napooOpa3oBaHUs, yAelbHAas TEIUIOTa CrOpaHUsl TOIUIMBA, KOA((UIMEHT MOJE3HOTo NEeWUCTBUS
TEMJIOBOM MAalllMHbI, OTHOCHUTEJbHAS BIAXKHOCTb BO3/yXa, JJIEKTPUUECKHM 3apsij, CWIa TOKa, 3JEKTPUUYECKOE
HaIpsOKEHUE, COMNPOTUBIEHUE MPOBOJHUKA, YJEIbHOE CONPOTUBIEHUE BellecTBa, padoTa W  MOUIHOCTH
AIIEKTPUYECKOTO0 TOKa), MPU OMHCAHUM MPABUIBHO TPAKTOBATh (DPU3MUECKHM CMBICT HCHOJIb3yEMbIX BEJIUYUH,
0003HaYECHUA U €AUHUIIBI (PU3NUECKUX BEIMYMH, HAXOAUTh (POPMYJIbI, CBSI3bIBAIOLINE JAaHHYIO GU3NYECKYIO BETUUHHY
C IPYTUMU BEJIMYMHAMH, CTPOUTH TpadUKU N3YUCHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUNH;

XapaKTepHU30BaTh CBOMCTBA Tel, (PU3NUYECKUe SABJICHUS U MPOLIECCHI, UCIOJIb3YsI OCHOBHBIE MOJOKEHHSI MOJIEKYJISIPHO-
KMHETUYECKOW TEOpUU CTPOEHUs BEUIECTBA, MPUHLUI CYNEPIO3UIMH TMOoJied (Ha KaueCTBEHHOM YpPOBHE), 3aKOH
COXpaHEeHus 3apsAna, 3akoH OMa [ yyacTka 1end, 3akoH Jxkoyisa—JIeHna, 3aK0H COXpaHEeHHsI S3HEPTHH, IIPU 3TOM
JaBaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA U 3aHCHIBATh €T0 MATEMAaTUYECKOE BBHIPAKEHUE;

OOBSCHATh  (U3MYECKHE TMpPOLEcChl M  CBOWCTBA T€l, B TOM YUCIE M B KOHTEKCTE CHUTyaluil
IPAaKTUKOOPHUEHTUPOBAHHOIO XapaKTepa: BBISBIATH MPUYUHHOCIIEICTBEHHBIE CBA3M, CTPOUTHh OOBACHEHHE u3 1-2



JIOTUYECKUX IIAroB C Omopoil Ha 1—2 M3y4YEHHBIX CBOMCTBAa (PU3MYECKUX SIBICHUM, (PU3NYECKUX 3aKOHOB WM
3aKOHOMEPHOCTEN;

permaTh pacuéTHbIE 3a/1a4i B 2—3 NEUCTBUS, UCTIOJIb3YS 3aKOHBI U (POPMYIIBI, CBA3BIBAIONTNE (DU3NICCKHE BEIIMUNHBI:
Ha OCHOBE aHaJIM3a YCJIOBHS 3a/1a4ud 3allMChIBATh KPATKOE YCIOBHE, BBISBIATH HEIOCTATOK JAHHBIX NJI PELICHUS
3a/lauu, BBIOMpaTh 3aKOHBI U (OPMYJbl, HEOOXOJIMMBbIE HJisi €€ pelIeHHs, MPOBOJUTH PAcu€Thl U CPaBHUBATH
MOJIYYCHHOE 3HaUYCHHUE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JJAHHBIMU;

pacro3HaBaTth MpPOOJIEMbI, KOTOPhIE MOKHO PEIIUTh MPU MOMOIIM (PU3UYECKUX METOJIOB, HCIOJIb3YS OIMUCAHHE
WCCJICIOBAHNS, BBIICISTh MPOBEPAEMOE MPEANOJIIOKECHUE, OLECHUBATh MPABWIBHOCTh TMOPSAKA MPOBEICHUS
VICCIIEIOBAHUS, 1€JIaTh BBIBOJIBI,

IPOBOJUTH OTBITHI IO HAOIIOIEHUIO (PU3MUECKUX SBJICHUM WM (PU3NYECKUX CBOWCTB TN (KAaNWJUISPHBIC SBICHHUS,
3aBUCUMOCTH JaBJEHHUS BO3yXa OT €ro o0bEéMa, TeMIepaTypbl, CKOPOCTH MPOIIECCa OCTHIBAHUS U HArpeBaHUs MpU
M3JIy4EHUHM OT I[BETa W3JIydaroiiei (morJomiaroiieii) NOBEPXHOCTH, CKOPOCTh UCHApEHUs BOJABI OT TeMIIEpaTypbl
KUJIKOCTA M IUIOMAAA €€ TIOBEPXHOCTH, DJJIEKTPU3alMs TeJI W B3aUMOJCHCTBUE DJICKTPUUECKUX 3apAJIOB,
B3aUMOJICMCTBUE IOCTOSIHHBIX MArHUTOB, BU3YaJIM3allMsl MAarHUTHBIX IIOJIEA MOCTOSIHHBIX MAarHUTOB, JEWCTBHS
MAarHMTHOTO TOJII HAa MPOBOJHUK C TOKOM, CBOMCTBA DJIEKTPOMAarHWTa, CBOMCTBA JJICKTPOABUIATENS MOCTOSHHOTO
TOKa): (hOpMYyJIMPOBATh MPOBEPSIEMbIC MPEINOI0KEHUSI, COOUpaTh YCTAHOBKY M3 MPEIJIOKEHHOTO 00OpYI0BaHUS,
OTHUCHIBATH XOJ1 OMbITA U (DOPMYJIMPOBATH BHIBOIHI;

BBINOJIHATh IPSMbIE U3MEPEHUSI TEMIIEPATYpPbl, OTHOCUTEIBHON BJIAXKHOCTH BO3AyXa, CHJIBI TOKA, HAINPSHKEHUS C
MCIIOJIb30BAaHUEM aHAJIOTOBBIX MPUOOPOB M JATUYMKOB (PU3NYECKUX BEITUYHH, CPABHUBATH PE3yJIbTAThl HM3MEPEHUH C
y4E€TOM 3aJIaHHON a0COJIFOTHON TTOTPEITHOCTH;

MPOBOJUTH HUCCJIEAOBAHHWE 3aBUCHUMOCTH OJIHOW (PU3MUECKON BETWYUHBI OT JPYrod C HCIOJB30BAaHUEM MPSIMBIX
u3MepeHui (3aBUCHMOCTh CONPOTUBIICHUS TIPOBOJIHUKA OT €0 JIJTUHBI, TUIOMIAIX MTONIEPEYHOTO CEYEHUS U YAEIbHOTO
COITPOTHUBIIEHUSI BEIIECTBA MPOBOJHMKA, CHJIBI TOKA, UAYIIETO 4€pe3 NPOBOAHUK, OT HAIPSIKEHUS HAa MPOBOIHUKE,
HCCIIEIOBAHUE TOCJIENOBATENLHOTO U MapaJUIeIbHOTO COEIMHEHUN MPOBOJHUKOB): IUJIAHUPOBATH HUCCIEAOBAHUE,
coOUpaTh YCTAaHOBKY M BBINOJHATh HM3MEPEHUs, CieAys MPEeIIOKEHHOMY IUIaHy, (UKCUPOBATH PE3yJbTaThl
MOJIYYEHHOW 3aBUCUMOCTH B BUJIE TaOIUI U TpadUKOB, JIeJaTh BEIBOBI M0 PE3yJIbTaTaM UCCIEIOBAHUS;



IPOBOJIUTHh KOCBEHHBIE H3MEpEeHMs (U3UUYECKUX BeTUYMH (ylelbHas TEIIOEMKOCTh BEIIECTBA, COMPOTUBIICHHE
MPOBOAHMKA, padOTa ¥ MOIIHOCTh AJIEKTPUUECKOTO TOKA): MIIAHUPOBATH U3MEPEHHS, COOMPATh SKCIIEPUMEHTAIILHYIO
YCTaHOBKY, CIIEAys MPEAI0KEHHOW NHCTPYKLNHU, U BBIYUCIIATH 3HAYCHUE BETUUUHEI;

coOJI0/1aTh MpaBuila TEXHUKHU O€30MMaCHOCTH NP paboTe ¢ 1abopaTOPHBIM 000PYIOBAaHUEM;

XapaKTepU30BaTh MPUHIUIIBI JCHCTBUSA U3yUYEHHBIX TPUOOPOB U TEXHUYECKUX YCTPONCTB C OMIOPOM HA UX OMHUCAHUS
(B TOM 4mcle: CUCTEMa OTOIUICHUS JOMOB, TUTPOMETp, MHapoBas TypOHWHA, aMIEPMETP, BOJBTMETP, CUETUMK
ANEKTPUYECKOM SHEPIruu, 3SIIEKTPOOCBETUTENbHBIE MPUOOPHI, HArpeBaTeNbHbIE 3JEKTPONPUOOPHI (ITPUMEPHI),
AIIEKTPUYECKUE TPEAOXPAHUTENH, DIEKTPOMATHUT, SJICKTPOABUTATENbh MOCTOSHHOTO TOKA), MCIOJNB3Yys 3HAHHUS O
CBOMCTBaxX (PM3NYECKUX SIBICHUN U HEOOXOAUMBIE (PU3NUYECKUE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKHUE YCTPOUCTBA U U3MEPUTEIHHBIE MPUOOPHI 110 CXEMaM U CXEeMaTHYHBIM PUCYHKaM
(KUIKOCTHBI TEPMOMETp, TEPMOC, MCUXPOMETP, TUTPOMETP, ABUTATENh BHYTPEHHErO CrOopaHHs, JJIEKTPOCKOII,
peocTaT), COCTaBIISITh CXEMBI DJIEKTPUUECKHX LIETIeH ¢ MOCIeA0BaTEeIbHBIM U MMAPAJUIEIBHBIM COCTMHEHUEM DJIEMEHTOB,
pasznuyas ycIoBHbIe 0003HAYCHHS SJIEMEHTOB JJIEKTPUIECKUX IIETIEH;

IPUBOAUTH IPUMEPHI (HAXOIUTh HHPOPMAIIMIO O MPUMEpaXx) MPaKTUIECKOTO UCTIOIb30BaHUs (PU3MUYECKUX 3HAHHUH B
MOBCEAHEBHOM JKM3HU I oOecnedeHus O0e30MacHOCTH TMpu  oOpamieHud ¢ npudopaMu MU TEXHUYECKUMHU
YCTPOMCTBaMH, COXPAHEHUS 3I0POBbS U COOTIOICHNUS HOPM SKOJIOTHYECKOTO TIOBEICHUS B OKPY’KaIOIIEH Cpe/Ie;
OCYIIECTBISTH MOUCK HHPOpMAIH (HHU3HUECKOTo coepkanus B IHTepHeTe, Ha OCHOBE UMEIOIINXCS 3HAHUH U MMyTEM
CpaBHEHUS JIOTIOJHUTEIHLHBIX HCTOYHUKOB BBIJICIATH MH(POPMAIINIO, KOTOPAs SIBISETCS MPOTUBOPECUYNBON UITH MOXKET
OBITH HEJTOCTOBEPHOM;

WCIIOJIH30BaTh TIPH BBITIOJIHEHUH YYEOHBIX 3aJaHUl HAYYHO-TIOMYJISIPHYIO JUTEPATypy (U3UYECKOTO COJEPIKAHMS,
CTIpaBOYHBIEC MaTepUaibl, PECypchl ceTn MHTepHET, BIafeTh mpuéMaMu KOHCTICKTUPOBAHUS TEKCTa, PeoOpa3oBaHUs
uH(OpMaIK U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;

co371aBaTh COOCTBEHHBIC MHCHMEHHBIE M KPaTKHUE YCTHBIE COOOIICHMs, 0000mas MHPOpMAIMI0O M3 HECKOJIbKHX
MCTOYHUKOB (DU3HUECKOTO COJAEP)KAaHUA, B TOM YHCIE MyOJMYHO NPEACTABISATh PE3yNbTaThl MPOEKTHOM WU
UCCJIeI0BATENLCKON JIEITEIbHOCTH, IPU ATOM TPAMOTHO HMCIOJb30BaTh M3YYEHHBIM MOHSATHIHBIA amnmapar Kypca
(U3HUKHU, COMPOBOXK/IaTh BHICTYIJICHUE MMPE3CHTALIUEH;



ITPX BBIIIOJIHCHUHU y‘le6HLIX IIPOCKTOB I/ICCJ'ICI[OBaHI/Iﬁ (1)H31/I‘ICCKI/IX IMpOLCCCOB PACIIPCACIIATH 0053aHHOCTH B I'pYIIIIC
B COOTBCTCTBHHU C IIOCTABJICHHBIMHU 3aaadyaMHu, CICAUTH 3a BBIIIOJTHCHHCM ILJIaHA I[eﬁCTBHﬁ H KOPPCKTHUPOBATHL €TO,
AaACKBAaTHO OLCHUBATh cOOCTBEHHBIN BKJIIaZl B ACATCIIbBHOCTb TIPYIIILI, BbICTPAWBATL KOMMYHHWKATHBHOC
BSaHMOﬂeﬁCTBHe, IMPOABJIAA TOTOBHOCTD pa3pCuiaTh KOH(l)JIHKTI)I.

K koHiry oOyduenus B 9 Kjiacce mpeIMeTHbIC Pe3yJIbTaThl HA 0230BOM YPOBHE JIOJDKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y
oOy4Jaronmxcst yMEHUM:

MCIIOJIb30BaTh MOHATHS: CUCTEMa OTCU€Ta, MaTrepuaibHas TOYKA, TPAEKTOPHUS, OTHOCHUTEIBHOCTh MEXAHHYECKOIrO
IBUKeHUs, nedopmanus (ynpyras, IUIacTHYEcKas), TPEHUE, LEHTPOCTPEMHUTEIBHOE YCKOPEHUE, HEBECOMOCTb M
HEeperpy3Ku, LEHTP TSKECTU, AOCOTIOTHO TBEPOE TEJO, LIEHTP TSHKECTU TBEPAOIO TENa, pABHOBECUE, MEXaHUYECKHE
KoJIeOaHUS U BOJIHBL, 3BYK, MH(PA3BYK U yJIbTPa3BYK, 3JIE€KTPOMarHUTHbIE BOJIHBI, IIKaJIa 3JIEKTPOMAarHUTHBIX BOJIH,
CBET, OJM30PYKOCTh U JAIbHO30PKOCTh, CIIEKTPHI MCITYCKAHUS M MOTJIOLIECHHUs, anb(a, OeTa- U raMMa-u3JIy4eHus,
M30TOIBI, IEPHAs SDHEPreTHKA;

pasnuyaTh sBJICHUS (PABHOMEPHOE U HEPAaBHOMEPHOE MPSAMOJIMHENHOE IBMKEHUE, PABHOYCKOPEHHOE MPSIMOJIMHENHOE
IBUKEHHE, CBOOOJIHOE MaJieHue TeJl, PABHOMEPHOE JIBUKEHHUE MO OKPY>KHOCTH, B3aUMOJAECHCTBUE TEJ, PEAKTUBHOE
IBUKEHUE, KoJIeOaTeIbHOE ABI)KEHUE (3aTyXalollue U BhIHYKICHHbIE KOJIeOaHUs), pe30HAHC, BOJIHOBOE JABM)KEHUE,
OTpaXKCHHE 3BYyKa, NMPSMOJIMHEHHOE PAacCHpOCTPAHEHUE, OTPaKEHUE W IPEJIOMIICHUE CBETa, MOJHOE BHYTPEHHEE
OTpaXKCHHUE CBETA, PA3JI0KEHHE OEJIOro CBETa B CHEKTP U CIIO)KEHHE CIEKTPAJIBHBIX LIBETOB, JUCIEPCHs CBETA,
€CTECTBEHHAsl paJJMOAKTUBHOCTh, BOSHUKHOBEHHUE JIMHENYATOrO CIEKTPA U3JIyUYECHHS) 10 OMMCAHUIO UX XapaKTEPHBIX
CBOMCTB U Ha OCHOBE OIIBITOB, AEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SBJICHUE;

pacrno3HaBaTh MPOSBICHUE W3YYECHHBIX (U3NYECKUX SIBJICHUI B OKpYyXKamolieM Mupe (B TOM uucie (husnueckue
SBJICHUS B MIPUPOJIE: MPWIUBBI U OTJIMUBBI, IBHKeHHUE TUIaHET COJTHEYHOW CHCTEMbl, PEAaKTUBHOE JBUYKEHUE YKUBBIX
OpraHU3MOB, BOCIPUATHE 3BYKOB >KMBOTHBIMHU, 3E€MJIETPSICEHHE, CEMCMUYECKHE BOJHBI, I[yHaMH, 3XO, LIBETa TeJ,
ONTUYECKUE SIBJICHUA B MPHUPOJAE, OMOJOrHMUEcKOe AEWCTBHUE BUIAMMOIO, YJIbTPa(HOIETOBOTO U PEHTTEHOBCKOTO
U3ITyYeHUH, e€CTECTBEHHBIM PpAJHMOAKTUBHBIN (POH, KOCMHUYECKHE JIyYd, PAAHOAKTUBHOE H3IyYCHHE MPUPOTHBIX
MUHEPAJIOB, JEHCTBUE PAJUOAKTUBHBIX U3IYyYEHUN HA OPraHM3M YelOBeKa), IPU 3TOM NEPEBOAUTH MPAKTUUYECKYIO
3aja4y B y4eOHYIO, BBIIETATh CYIIECTBEHHbBIE CBOWCTBA (IPU3HAKH) (PU3UUECKUX SIBJICHUN;



ONMUCHIBaTh M3YYCHHBIC CBOWCTBA Tel M (DU3MYECKUE SIBICHUS, MCHOJB3Yysd (PU3NUECKHE BEIUYUHBI (CpeaHsisi U
MTHOBEHHAsl CKOPOCTH TeJa IIPH HEPABHOMEPHOM JBHKEHHMM, YCKOPEHUE, NEPEMEIIEHHUE, ITyTh, YIJIOBAsT CKOPOCTb,
CuJia TPEHUs, CHJIa YIIPYTOCTH, CHJIA TSHKECTH, YCKOPEHHE CBOOOIHOIO MaJEeHUs, BEC T€Ja, UMITYJIbC TEJa, UMITYJIbC
CWJIbI, MEXaHUUYECKasi padoTa U MOIIHOCTh, MOTEHIIMAJIbHAsL YHEPTUsl Tesa, TMOJHATOrO HaJ MOBEPXHOCTHIO 3EMIIH,
NOTCHIMAJIbHASL SHEPIUsl CKATOW IPYKUHBI, KUHETHUYECKash 3HEPIUs, IMOJHAs MEXaHWYECKas JHEPIUs, NEPHON U
yacToTa KojeOaHuM, JJIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTb CBETa, NOKA3aTelb MPEIOMIICHUS
cpenbl), IPH OMMCAHUU MPABUIBHO TPAKTOBATH (PU3MYECKUI CMBICH HCIOJIB3YEMbIX BEJIMYMH, O0O3HAUEHUS U
eAVMHUIBI (PU3UYECKUX BEIMYMH, HAXOJUTh (POPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEIUYUHY C JIPYTUMU
BEJIMUMHAMU, CTPOUTH I'paUKH U3YUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJIIUYMH;

XapaKTepU30BaTh CBOWCTBA Teld, (PU3UUECKUE SIBICHUS U MPOLECCHI, UCIOJB3YSl 3aKOH COXPAHEHMs SHEPTUH, 3aKOH
BCEMHUPHOT'O TSATOTEHUS, IPUHLHUII CYTIEPIO3ULIMN CHUII, IPUHLUII OTHOCUTENbHOCTHU [ anuines, 3akonsl HproToHa, 3aK0OH
COXpPAaHEHUSI MMITYJIbCA, 3aKOHBI OTPAXKEHUs W MPEJIOMIIEHUS CBETA, 3AKOHBI COXPAHEHUS 3apsI0BOIO U MACCOBOTO
yycen MpU SIEPHBIX pEeaKUMsX, MPU HTOM JaBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHAa M 3aIMChIBAaTh €ro
MaTEMaTUYECKOE BbIPAKEHUE;

OOBSCHATh  (U3MUYECKHE TMpOoLecchl M CBOWCTBA TeJd, B TOM YWCI€ M B KOHTEKCTE CHUTyalul
MPAKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BBISBISITh MPUUNHHO-CIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3
JIOTUYECKHUX IIAroB C OMOpPOM Ha 2—3 H3yYEHHBIX CBOMCTBAa (PU3MYECKHUX SABICHHUM, (PU3MUECKUX 3aKOHOB WIIU
3aKOHOMEPHOCTEN;

pemarh pacuéTHble 3aa4yu (OMMparoIIMecs Ha CUCTEMY M3 2—3 ypaBHEHHIA), WCIONB3Ys 3aKOHBI U (POPMYIIHI,
CBSI3bIBAIOIME (PU3NYECKUE BEIIMYMHBI: HA OCHOBE aHaJN3a YCIOBHS 3a/1a4H 3aIIMCBHIBATh KPATKOE YCIIOBUE, BBIABIATH
HEJOCTAOIINE WU M30BITOYHBIE JJAHHBIE, BHIOMPATh 3aKOHBI U (POPMYJIbI, HEOOXOIMMBIE JIs PEIICHHUS], TPOBOIUTH
pacy€Thl U OLICHUBATh PEATMCTUYHOCTD MOTYYEHHOTO 3HaUYeHUsl (PU3NUECKON BEITUYHHBI;

pacrno3HaBaTh NMPOOJIEMbl, KOTOPbIE MOKHO PEUIMTh NMPU TMOMOIIM (PU3HMUECKUX METOJOB, HCIOJIb3Ys OMHCAHHE
UCCJIEIOBAHMS, BBIIEIATh IPOBEPSIEMOE MPEANOJI0KEHHE, OLEHUBATh MPABHIBHOCTh MOPSAAKAa MPOBEACHUS
UCCJIeIOBAHUS, JIeJaTh BbIBOJIbI, HHTEPIIPETUPOBATH PE3YJIbTATHI HAOIIOACHUIN U OMBITOB;



POBOJIUTH OMBITHI IO HAOJIOEHUIO (PU3UYECKUX SBJICHUN UK (PU3UYECKUX CBOMCTB TeJ (M3yYyeHUE BTOPOTO 3aKOHA
HrroToHa, 3aK0HA COXpaHEHUS SHEPTHH, 3aBUCUMOCTh Ieproaa KoJieOaHUH PYKUHHOTO MasTHUKA OT MAacChl Tpy3a U
KECTKOCTHU MPY>KUHBI U HE3aBUCUMOCTh OT aMIUIATYAbl MAJIBIX KOJICOAHUH, MPSIMOJIMHEHHOE PaCIIPOCTpaHEHUE CBETA,
pasNioKeHHe OEJIoro CBETa B CIIEKTP, U3YUEHUE CBOMCTB M300paKeHUsI B TIJIOCKOM 3€pKalie M CBOMCTB M300paKEeHHUS
npeaMeTa B COOMparoIIel JInH3e, HAOII0ACeHUE CIUIONIHBIX U JIMHEWYAThIX CIIEKTPOB H3IYUYEHHUS): CAMOCTOSTEIBHO
coOupaTh YCTaHOBKY M3 H30BITOYHOrO Habopa OOOpyAOBaHUS, OMHCHIBATH XOJ OIbITA W €ro pe3yJbTaThl,
bopMyIUpPOBATH BHIBOJIHI,

MIPOBOJIUTH MPU HEOOXOTUMOCTH CEPHUI0 TPSIMBIX U3MEPECHHM, OTIPENEIIss CpeIHee 3HAUCHUE U3MEPSIEMON BEITMYUHBI
(bokycHOe paccTossHME coOuparomiell JIMH3bI), O0OOCHOBBIBATH BHIOOp crocoba u3MepeHus (M3MEPUTEIIBHOTO
npubopa);

MPOBOJIUTh HCCIICIOBAaHUE 3aBUCUMOCTEH (DU3WYECKUX BEIUYMH C HCIOIB30BAHUEM TIPSIMBIX H3MEPCHHM
(3aBHCHUMOCTbH MyTH OT BPEMEHH MPU PABHOYCKOPEHHOM JIBMXKEHHH 0€3 HauajbHOM CKOPOCTH, Mepuoaa KoueOaHun
MaTeMaTHUYeCKOr0 MasSTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH YIJIa OTPaXEHHUS CBETa OT yIjla MaJcHUS W yIJia
IPEJIOMJICHHS OT yrJiia MaJeHus): MIAaHUPOBATh UCCIIEIOBAaHUE, CAMOCTOSITENIbHO COOMPATh YCTAaHOBKY, (DMKCUPOBATH
pe3yNbTaThl TOJYYCHHOW 3aBUCUMOCTH (DU3WYECKUX BEIMYMH B BUIE TaOMUIl M rpadUKOB, JENaTh BBIBOIBI IO
pe3ynbTaTam MCCIICIOBAHNS;

MPOBOJIUTh KOCBEHHBIE WM3MEPEHHUS (PU3NUYECKUX BEIMYMH (CPEIHSAS CKOPOCTh W YCKOpEHHE Tella TIpH
PAaBHOYCKOPEHHOM JIBMIKEHUHU, YCKOPEHHE CBOOOJHOTO IMAaJIEHUS, KECTKOCTh MPYXKHUHBI, KOIPDHUIIMEHT TPEHUS
CKOJILKCHHS, MEXaHU4YecKasi paboTa U MOIIHOCTh, YACTOTA W MEPHUO]] KOJIeOaHNI MaTEeMaTHUYEeCKOTO U MPY>KUHHOTO
MasTHUKOB, ONTHUYECKas CUJa COOMPAIONICH JWH3BI, PAJUOAKTUBHBIN (OH): TJIAHUPOBATH HM3MEPEHUS, COOMpaTh
AKCIICPUMCHTAJILHYI0 YCTAaHOBKY W BBITIOJNIHATH HM3MEPCHHS, CIEAys MPEIOKEHHON HWHCTPYKIUW, BBIYHCIISATH
3HAYCHHE BEJIMYMHBI U aHAJTU3UPOBATH MOJTYICHHBIC PE3YJIBTATHI C YIETOM 3aJaHHOM IMOTPEITHOCTH H3MEPCHUH;
coOJTI01aTh TIpaBuiIa TEXHUKHN 0€30MMacHOCTH TIPH paboTe ¢ 1ab0opaTOPHBIM 000PYAOBaAHUEM;

pasznuYyaTh OCHOBHBIC MPU3HAKY M3YyUYEHHBIX (PU3MUECKUX MOJIECH: MaTepraibHas ToUKa, abCOIIOTHO TBEPIAOE TEIO,
TOYEYHBIN UCTOYHUK CBETA, Jy4, TOHKAs JIMH3a, TUIAHETapHasl MOJEJIb aTOMa, HYKJIOHHAs MOJIEJIb aTOMHOTO SIIpa;



XapaKTEePU30BaTh MPUHIUIBI JEHCTBUS U3YUEHHBIX IPUOOPOB U TEXHUUYECKUX YCTPOUCTB C OMIOPOM HA UX OMHUCAHUS
(B TOM yucie: CHHUIOMETP, JATYMKHU TMOJOKEHUS, PACCTOSHUSI M YCKOPEHUS, pPaKeTa, 3XOJOT, OYKH, MEPHUCKOII,
doToamnmapar, ONTUYECKUE CBETOBOIbI, CIIEKTPOCKOII, TO3UMETP, Kamepa BuiibcoHa), HCTIONIb3yS 3HAHUS O CBOMCTBAX
(bu3HUecKUX SIBJICHUN U HEOOXOAUMbIE PU3NYECKHUE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMATHUHbIE PUCYHKH M3YyUYCHHBIX TEXHUYECKUX YCTPOMCTB, H3MEPUTEIBHBIX MPUOOPOB U
TEXHOJIOTUYECKUX TPOIECCOB MPHU PEHICHUH Y4Y€OHO-TIPAKTUYECKUX 3a7ad, ONTHUYECKHUE CXEMBbI JIJIsi TOCTPOCHUS
M300paKEHUM B TJIOCKOM 3€pKajie U cOOUparoIieit JIMH3E;

MPUBOJUTH MPUMEPHI (HAXOAUTH UH(POPMAIMIO O PUMEPAX) MPAKTUUECKOTO UCTOJIb30BaHUS (PU3NUECKUX 3HAHUU B
MOBCEAHEBHON JKM3HU I oOecredeHus: O0e30MacHOCTH TMpu OOpalieHuH ¢ MNpudopaMu U TEXHUUYECKUMU
YCTPONCTBAMU, COXPAHEHUS 3I0POBbS M COOIIOJICHUSI HOPM SKOJIOTUYECKOTO MOBEJICHUS B OKPY>KaIOIIIEH Cpejie;
OCYILIECTBIIATh MOUCK HH(PopManuu (u3nyeckoro cojepkanusi B MHTepHETe, CaMOCTOATENIBHO (QOpMYIUpys
MTOMCKOBBIH 3aMPOC, HAXOIUTH MyTH ONpPEIeTICHUS] IOCTOBEPHOCTH MTOTYUYEHHOU HHPOPMAITUU HA OCHOBE UMEIOIIIHNXCS
3HAHUU U JOTIOJIHUTEJIbHBIX HCTOYHUKOB,

UCIIOJIb30BaTh MPU BHITIOJIHEHUHM YYE€OHBIX 33JaHUN HAYYHO-TIOMYJIIPHYIO JHUTEPATypy (U3HUYECKOTO COJCPIKAHMS,
CIIPaBOYHBIE MaTEpHAaJIbI, pecypchl cetu MIHTepHeT, BiajgeTs mpuéMaMu KOHCTIEKTUPOBAHMS TEKCTA, MPeoOpa3oBaHms
nH(pOpMaIuU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

co3/laBaTh COOCTBEHHBIC MUCHMEHHBIE U YCTHBIE COOOIICHUS HA OCHOBE MH(OPMAIIMU U3 HECKOJIBKUX MCTOYHHUKOB
(bu3HUecKoro copepKaHus, MyOIMIHO MPECTABISATH PE3yIbTaThl MPOSKTHOM MITH UCCIIEI0BATEIBCKOM NEATeTLHOCTH,
MIPU 3TOM I'PAMOTHO MCIIOJIb30BaTh N3YYCHHBIN MOHATUHHBIN anmapar u3y4yaeMoro paszena (U3uKu U COMPOBOXKIATh
BBICTYIUICHHUE TIPE3CHTAINEH ¢ YIETOM 0COOEHHOCTEH ayJUTOPUN CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoabnbsie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThbI
pecypcsl
Paszpnen 1. ®dusuka u e€ poJib B IO3HAHMH OKPY:KAKOLIEro MUpa
bubnnoreka IIOK
11 O - 2
MI3HIE - Hayka 0 Hipupoae https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1.2 O 2 1
VISHHACCIHE BETMHAIHEL https://m.edsoo.ru/7f416194
bubnuorexa [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/] MTO3HAHUS https://m.edsoo.ru/ 7416194
Hroro no paszneny 6
Pa3nea 2. IlepBoHauaibHble CBeleHHS O CTPOEHHMH BellecTBA
bu6nuoreka [IOK
2.1 1
CTpockue BetecTsa https://m.edsoo.ru/7f416194
99 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII 9 1 bubnmnoreka [JOK
' BellleCTBA https://m.eds00.ru/7f416194
bu6nuoreka [IOK
2.3 A 2
TPETATHRIC COCTONIIA BettecTRa https://m.edsoo.ru/7f416194
Hroro no paszneny 5
Pa3nen 3. /IBu:xeHMe u B3auMo/ieiicTBUE TeJl
b K
3.1 MexaHH4ecKOoe OBUKEHIE 3 nommorexa 110

https://m.edsoo0.ru/7f416194



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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https://m.edsoo.ru/7f416194
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bu6nuoreka [IOK

3.2 Mepuus, Macca, MA0THOCTE 4 ! https://m.edso0o.ru/7f416194
bu6numoreka [IOK
3.3 Cuna. Bupet cun 14 2 https://m.edso0o.ru/7f416194
Hroro no pazaeny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUAKOCTEH U Ta30B
41 Jasnenue. llepenava naBneHust TBEpABIMU 3 bubnuorexa [HOK
' TeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubnnoreka IIOK
4.2 JlaBIIeHHE XKHKOCTH > https://m.edso0.ru/7f416194
bubnnoreka IIOK
4.3 ATmoceproe naseHie 6 https://m.edso0.ru/7f416194
44 JlelicTBuE )KUIKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubmuoteka [JOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Uroro no pazaeny 21
Pa3pnen 5. PaGoTra u MOIIHOCTB. DHeprust
bu6mmoteka [IOK
51 Pabora n momsoCTS 3 ! https://m.edso0.ru/7f416194
bu6mmoreka [IOK
5.2 Hpocteie mexarusMb! S . https://m.eds00.ru/7f416194
bu6nuoreka [IOK
>3 Mexanirieckas sHepris 4 1 https://m.edso0o.ru/7f416194
Hroro no paszneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 12
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8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/l P Kounrpoubusie IIpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
Pa3pen 1. TerioBble AiBJIeHUSA
. bubnuorexa [JOK
11 CTpocHHe 1 CBOHCTBA BELLCCTB ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Termoste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Utoro no pazneny 28
Paznen 2. DiekTpuyeckne U MATHUTHBIE SIBJICHUSI
21 DIIEKTpUUYECKHE 3apsibl. 3apsyKEHHbBIE Tela 7 1 bubnuotexa [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuotexa [JOK
2.2 [TocTOsTHHBIN NEKTPUYECKUI TOK 20 1 7 https:/m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABJCHI https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
24 IIEKTPOMArHHTHAS HHAYKLIHS 4 https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5



https://m.edsoo.ru/7f4181ce
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9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM ungpoBbie
Ne i/l P Kounrpoubusie IIpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3zgen 1. Mexann4yeckue siBJICHUSA
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OIKCAHMS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 2 1
SAMMOACHCTBHE Tel 0 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Wroro mo paszneny 40
Paznen 2. Mexann4yeckue KoJjge0aHusi M BOJTHbI
bu6mmoreka [IOK
2.1 M 7 3
CXAHMUECKHE KONEOaHHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M . 8 1 3
CXAHHYCCKHE BOJIHBI. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro mo pazaeny 15

Pazjen 3. DiieKTpoMarHuTHOE 10Jie U 3JIeKTPOMATHUTHBIE BOJHBI

31 DJIEKTPOMArHuTHOE MOJIE U 5 9 bubnuorexa [JOK
' AJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pasneny 6

Pa3nea 4. CBeToBbBI€E ABJICHUS



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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4.1 3aKOHBI pacIIpOCTPaHEHHUS CBETA 6 2 bubmorexa OK
' pacHpocTp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
4.3 Paznoxxenne 6eoro cBera B CEKTP 3 2 httos://m.edsoo.ru/7f41ada6
Utoro no pazneny 15
Paznen 5. KBanToBble siBJICHHS
bubmuorexa [JOK
5.1 Hcnyckanue u moriomieHne cBeTa aroMoM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 CTPOCHIE ATOMHOIO S1pa 6 1 https://m.edso0o.ru/7f41a4a6
bu6mmoreka [IOK
5.3 S nepHble peakiuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTopuTe1bHO-0000 110N MOYJIb
6.1 [ToBTOpeHue n 0000IIeHNE COACPIKAHUS 9 9 bu6nmoreka [JOK
' Kypca (usuku 3a 7-9 kiacc https://m.edso0o.ru/7f41a4a6
Uroro no pazaeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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YYEBHO-METOJJNYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

» dusuka, 8 kiacc/ [lepeimkun .M., Banos A.U., AkuronepHoe oo6mectBo «M3narensctBo «IIpocBemenuey
METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

®dusuka. 7 knacc. bazoBbiit ypoBeHb. Metoanueckoe nocooue. [Ipocsemnienue, 2023
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