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MNOACHUTEJIbHAS 3AIINCKA

[IporpamMma 1o ¢u3uke Ha ypoBHE OCHOBHOTO 00111ero 00pa3oBaHus COCTaBICHA HA OCHOBE MOJIOKEHUHN U TpeOOBaHMM K pe3ysibTaTaM OCBOCHUS
Ha 6a30BOM ypOBHE OCHOBHOM 00pa3oBaTeinbHOI nmporpammsl, peacraBieHHbx B @PT'OC OO0, a takxe ¢ yuétoM (eaepaiibHoi paboueii mporpaMmbl
BocnuTanus u Konnenuuu npenogaBanus yueOHoro npeamera «dusukay.

[IporpamMma 1o ¢u3uke Ha YpoBHE OCHOBHOIO 00111er0 00pa30BaHusl COCTaBlIeHA HA OCHOBE MOJIOKEHUHN U TpeOOBaHMI K pe3yabTaTaM OCBOCHHS
Ha 0a30BOM YpPOBHE OCHOBHOM 00pa3oBaTeabHOM mporpamMmel, npeacTaBieHHbIX B DI'OC 00O, a takxke ¢ yaeroM (enepanbHOil pabodeit mporpamMbl
BOCIIUTAHMSI U KOHLEMINM MIPENoJaBaHusl yueOHoro npeamera «Pusnkay.

Copnepxanue mporpammbsl 10 (U3MKE HampaBieHO Ha (OPMHUPOBAHHWE ECTECTBEHHOHAYYHOH TPaMOTHOCTH OOYYArOIIMXCS W OPTraHU3aIUI0
U3y4eHUs (PU3MKU Ha JIeATEIbHOCTHONU OCHOBE. B mporpamme o pu3uke y4uTHIBAIOTCS BO3MOXKHOCTH YU4eOHOTO MpeAMeTa B peaan3aluu TpeOoBaHUM
OI'OC OOO K nmIaHUPyEeMbIM JMYHOCTHBIM U METANpeIMETHBIM pe3ylbTaTaM OOydYeHUs, a TaKXKe MEXKIPEJIMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX
y4eOHBIX IPEMETOB Ha YPOBHE OCHOBHOTO 0011eT0 00pa3oBaHusl.

[IporpamMma mo (uU3MKe yCTaHABIMBACT pacIpejielicHue yd4eOHOro Mmarepuana 1o rojgam oOydeHws (TI0 KiaccaM), MpemjaraeT MPUMEPHYIO
MOCIIE0BATEIHHOCTh U3YUEHHUS TEM, OCHOBAHHYIO HA JIOTHKE Pa3BUTHS MIPEIMETHOTO COAECPKAHUS U YUETEe BO3PACTHBIX OCOOCHHOCTEH 00yJaromuxcsl.

IIporpamma no ¢u3snke pazpaboTaHa C LEJNbIO OKa3aHUS METOJUYECKOM MOMOINM YYMTENI0 B CO3JaHMM paboyeil mporpamMMsl 1Mo yd4eOHOMY
peIMETYy.

dusuka SBISIETCS CUCTEMOOOPA3YIOUIUM JJIl €CTECTBEHHOHAYYHBIX YYEOHBIX NPEAMETOB, MOCKOJBKY (PM3MUECKHE 3aKOHBI JIEKAaT B OCHOBE
MIPOLIECCOB U SIBJICHUN, M3y4aeMbIX XUMHUEH, Ouosoruen, actpoHoMuen u gusndeckoit reorpadueil, BHOCUT BKJIAJ B €CTECTBEHHOHAYYHYIO KapTHHY
MUpa, MpeiocTaBisieT Hanboee sicHble 00pa3iibl IPUMEHEHUS HAyYHOT'O METO/a MO3HAHUS, TO €CTh CII0C00a MOIYy4YeHHs JOCTOBEPHBIX 3HAHUH O MHpe.

OnHa W3 IMIaBHBIX 3a3/4a4 (hU3MYecKoro oOpazoBaHMs B CTPYKType OOIIEro oOpa3oBaHMs COCTOMT B ()OPMHPOBAHHMU €CTECTBEHHOHAYYHOU
IPaMOTHOCTH M UHTEpeca K HayKe y 00ydaroluxcsl.

WN3yyenne @usukun Ha 0a30BOM YpOBHE MpeArojaraeT OBJIAJCHHE  CICAYIOUMMU  KOMIETEHTHOCTSIMH, XapaKTepU3YIOLIUMU
€CTECTBEHHOHAYYHYIO IPAMOTHOCTbD:

® HAy4YHO OOBSICHATH SIBICHHUS,

® OIEHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEIOBAHMUS;

® UHTEPNPETUPOBATH JAHHBIE U UCIOJIB30BATh HAyYHBIE JOKA3aTEIbCTBA JAJIs OJIYUYEHHUS BHIBOJIOBY.

Henu uzydenus puU3MKU Ha ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHus OMpPEEIeHbl B KOHIIETIIINY MpernoiaBanus ydyeOHoro npeamera «Dusnkay
B 00pa3oBaTenbHBIX opranu3anusix Poccuiickoit denepanuu, peaqnu3yonmx OCHOBHbIE 00111e00pa3oBaTeIbHbIE POTPAMMBI.

Henu nzyyenus Gu3nku:

e npuoOpeTeHHe MHTEpeca M CTPEeMIICHHs O00YJalomuXcs K HAyYHOMY M3yYCHHIO MPUPOJBI, Pa3BUTHE UX MHTEIUICKTYalIbHBIX U TBOPUYECKHUX

CIIOCOOHOCTEH;
® pa3BHUTHE IPEACTABICHUN O HAYYHOM METOJIE MO3HAHUA U (POPMHUPOBAHUE UCCIICAOBATEILCKOTO OTHOIIECHHUS K OKPYXKAIOIIUM SIBIICHUSM;



(hopMUpOBaHHE HAYYHOTO MUPOBO33PCHHSI KaK PE3y/IbTaTa U3YYCHHUSI OCHOB CTPOCHUS MaTepUU U PYHIAMEHTAILHBIX 3aKOHOB (PU3UKH;
(hopMupOBaHUE MIPEICTABICHUM O posid (PU3HUKH JIJIs1 Pa3BUTHSL IPYTHX €CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHUI;

pa3BUTHE MPEACTaBICHUI O BO3MOXHBIX chepax Oynaymied npodeccuoOHAIbHON IesTeNbHOCTH, CBS3aHHOW € (PU3UKOM, MOJATOTOBKAa K
JalbHEUIIeMy 0Oy4eHHI0 B 3TOM HAIPABJICHUHU.

JIOCTIKEHHE ATHX LIeJIel TPOTrpaMMBbl 1o (pHU3HKe Ha YPOBHE OCHOBHOTO 0011er0 00pa3oBaHusi 00ECTIEYMBAETCS PEIICHUEM CIIETYIONNX 3a/au:

npuoOpeTeHne 3HAHUM O JIUCKPETHOM CTPOEHUHM BEIIECTBA, O MEXAHMYECKHX, TEIUIOBBIX, SJCKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSX;

nproOpeTeHne YMEHHU OMUCHIBATh U OOBSCHITH (PU3NYECKUE SIBICHUS C NCTIOIH30BAHNEM ITOTYYCHHBIX 3HAHU,

OCBOGHHME METOJIOB pEIIEeHUs NPOCTEHIIMX pacueTHBIX 3aJad C MCIOJIb30BAaHHMEM (PU3MUYECKUX MOJENeH, TBOPUECKUX M
[IPaKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHU HaOIIONaTh MPUPOIHBIC SBJICHHS W BBIIOIHATE OIBITHI, Ja0OpaTOpHbIe pabOTHl M SKCIIEPUMEHTAIbHBIE HCCICIOBAHUS C
MCIIOJIb30BAHUEM H3MEPHUTEIBHBIX IPUOOPOB;

OCBOCHHE TPHUEMOB paboThl ¢ mH(pOpMaIe GU3NIECKOTO COJEPKAHUA, BKIIOUYasi WH(GOPMAIMIO O COBPEMEHHBIX JOCTIKEHUSIX (H3HKH,
aHaJIM3 U KPUTUYECKOE OLIEHNBaHNUE HH(OpMaLnY;

3HAKOMCTBO cO cdepamu MpodeccnoHaTbHON eSATeIbHOCTH, CBA3aHHBIMU C (PU3UKOI, U COBPEMEHHBIMU TE€XHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JOCTHKEHUSAX (PU3NYECKOI HayKH.

OO11ee uncIo YacoB, pEKOMEHI0BAaHHBIX /ISl U3ydeHus (Gu3nku Ha 0a30BoM ypoBHe, — 238 yacoB: B 7 kiacce — 68 4acoB (2 yaca B HeZIeN0), B 8
Kiacce — 68 yacoB (2 daca B Heneno), B 9 kinacce — 102 gaca (3 yaca B HEZIEI0).

[IpennaraemMslii B mporpamMme 1o pU3NKe MepedeHb J1a00paTOPHBIX padOT U OIBITOB SBISICTCS PEKOMEHIATEIbHBIM, YIHTEIh JISIaeT BBIOOP MPHU
MPOBEJICHUU NTA0OPATOPHBIX PAbOT U OMBITOB C y4E€TOM HWHAMBUAYAIBHBIX OCOOCHHOCTEH OOYYaroIIMXCs, CIUCKA SKCIEPUMEHTAIBHBIX 3aJaHUi,
mpeaaraéMbiX B paMKax OCHOBHOTO TOCYJapCTBEHHOTO dK3aMeHa 1o (hU3HKeE.

COJEPKAHUE OBYYEHUA

7 KIIACC
du3uka 1 eé poJjib B IO3HAHUM OKPY:KalolIero Mupa.
®usuka — Hayka o0 npupone. SBineHus npupoabl. OU3NUECKUE SBIECHUSA: MEXAHUYECKUE, TEIUIOBBIC, DIEKTPUUYECKUE, MATrHUTHBIE, CBETOBBIE,

3BYKOBEIE.
dusnueckue BenuuuHbl. M3Mmepenue ¢usmdeckux BenuwunH. Pusnueckwe mpuodbopsl. [lorpemHocts m3MepeHuin MexayHapogHas cucTeMa

€IV HHILI.



Kax (bI/ISI/IKa U ApYru€ €CTCCTBCHHBIC HAYKU HU3Yy4YarOT IIPpUPOAY. ECTCCTBCHHOH&y‘IHHfI MCTOJ IIO3HAHMA: Ha6J'IIOI[eHI/Ie, IMOCTaHOBKAa HAY4YHOI'O

BOIIPOCA, BBIJABMIKEHHUE THIIOTE3, SKCIEPUMEHT IO IMPOBEPKE THUIOTE3, OOBICHEHHE HabmtomaeMoro spieHus. OnucaHue (PU3WYECKUX SBICHUH C
HOMOIILIO MOJIEJIEN

Jemoncmpayuu.
1. MexaHnueckue, TeIUIOBbIC, AJICKTPUICCKIE, MAarHUTHBIC, CBETOBBIC SIBJICHHUS.

2. ®usnueckue TpuOOPHI U MpoLEAypa NPSAMBIX U3MEPEHHM aHATOTOBBIM U IU(PPOBBIM MPHUOOPOM.
Jlabopamopuusie pabomot u onvimel.

Onpenenenre UeHbl JeNIEHUs MIKaJIbl U3MEPUTEIBHOIO pHoopa.
N3mepenue paccTossHUMN.

W3mepenne o0bEMa KUAKOCTH U TBEPAOTO TeTa.

Onpenenenne pasmMepoB MaJIbIX TEIl.

I/ISMepeHI/Ie TEMIICPATYPhbI IIPHU TOMOIIHA KUAKOCTHOI'O TCPMOMETPA U JATHHNKA TEMIICPATYPHI.

ok wnNE

[IpoBeneHue uccieqoBaHus MO MPOBEPKE TMIOTE3bI: JAIBHOCTH MOJIETA IIApUKa, IMYIHIEHHOTO TOPU30HTAILHO, TEM OoJibllle, YeM OOJbIIe
BBICOTA ITyCKa.

IlepBoHaya/ibHbIE CBe/IeHUSI 0 CTPOEHUM BelllecTBa.
CrpoeHue BemiecTBa: aTOMbI M MOJIEKYJIBL, X pa3Mepsl. OTBITHI, JOKa3bIBaOLINE JUCKPETHOE CTPOCHHE BEIIECTBA.
JIBrxkeHne yacTull BemiecTBa. CBsA3b CKOPOCTH JIBUKEHMS 4acTULl ¢ Temreparypoil. bpoyHoBckoe npwkenue, muddysus. Bzanmoneiicrsue
YaCTHL BEIICCTBA: TPUTIKECHUC U OTTAJIKUBAHUC.
ArperaTHble COCTOSTHUS BELIECTBA: CTPOEHHE ra30B, KUAKOCTEN U TBEPABIX (KPUCTANIMYECKUX ) Tell. B3auMoCBsA3b MEXy CBOMCTBAMU BEILIECTB
B Pa3HBIX arperaTHhIX COCTOSHUAX U UX aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OcOOEHHOCTH arperaTHbIX COCTOSTHUM BOJIBI.
Hemoncmpayuu.

1. HaGmronenue 6pOyHOBCKOTO JBUKEHUS.
2. Habmonenne nuddys3un.
3. Ha6J'II-O)IeHI/Ie 5[BJ'I€HI/II7[, O6’B${CH${IOHH/IXCSI MPUTAKCHUEM NI OTTAJIKUBAHUEM YaCTUIL BCIICCTBA.
Jlabopamopmuvie pabomul u onvimol.
1. Oruenka quamerpa aToMa METOJIOM PsIOB (C UCTIONIb30BaHueM (poTorpaduii).
2. OmbITH IO HAOJTFOICHUIO TETUIOBOTO PACIIHPEHUS Ta30B.
3. OmnbIThl 1O OOHAPYKEHUIO AEUCTBUSI CUIT MOJIEKYJISIPHOTO MPUTSIKEHUS.
JIBu:xeHMe U B3aUMo/lelicTBHE TeJl.

Mexannueckoe ABmxeHHe. PaBHOMepHOE 1 HepaBHOMEpPHOE ABMKEeHHE. CKOpocTh. CpenHss CKOPOCTh IPU HEPABHOMEPHOM ABMXEHHUU. Pacuer
IyTH ¥ BPEMEHU JIBHKCHHUS.



SIBienue HHCPUUMU. 3aKoH HHCPLUH. BSaHMOHeﬁCTBHG TEJI KaK IIpUYrHA U3MCHCHUSA CKOPOCTH ABVIXXCHHSA TECII. Macca kak MCpa MHCPTHOCTHU

tena. [InotHocTs BemecTBa. CBsA3b IIIOTHOCTH ¢ KOJIMYECTBOM MOJIEKYJ B €/IMHUIIE 00BheMa BEIeCTBa.

Cuiia Kak xapakTepucThka B3aumojedcTBus Ten. Cuna ynpyroctd u 3akoH ['yka. M3mepeHue cuibl ¢ MOMONIBIO JAMHAMOMETpa. SIBieHue
TATOTEHUs U cuia TspkecTu. Cuila TsKeCTH Ha Jpyrux ImiaHetax. Bec Ttena. HeBecomocth. CroxeHHME CHII, HANPaBIEHHBIX IO OJHOW IPSIMOM.
PaBnogeiictByromas cuii. Cuna tpenus. TpeHue CKONbKeHUs U TpeHue Mokosi. TpeHue B Ipupojie U TEXHUKE.

Jemoncmpayuu.

=

vk wnN

HalsmoieHre MEXaHN4eCKOro IBHKEHHS Tela.

H3mepenne CKOpOCTH MPSIMOJIMHEHHOTO IBUKCHHS.
HaGnronenue siBiieHUs] HHEPLIWH.

HabmroieHre n3MeHeH s CKOPOCTH TPH B3aUMOICHCTBUH TEJL.
CpaBHeHHE Macc 110 B3aUMOJICHCTBHIO TEL.

CIio)KeHUe CHJI, HATIPABICHHBIX 110 OJHOM MPSMOIA.

Jlabopamopuvie pabomsl u onsimol.

P wnN

5.

Onpenenenre CKOPOCTH PaBHOMEPHOTO IBUKEHUS (ILIapHKa B )KUIKOCTH, MOJIETH 3JIEKTPUUECKOr0 aBTOMOOMIIS U TakK Jajiee).
Omnpenenenue cpeiHel CKOPOCTH CKOJIbKEHHsI OpycKa WM [IapHKa 110 HAKIIOHHOM MIIOCKOCTH.

Onpenenenne MIOTHOCTU TBEPIOTO TeENA.

OmnbITH, 1EMOHCTPUPYIOIINE 3aBUCUMOCTb pacTskeHus (edopManun) NpyKUHbI OT MPHII0KEHHON CHJIBI.

OnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIbI TPEHUSI CKOJIBKEHMSI OT Beca Tella U XapaKTepa COIPUKACAIOIINXCS TOBEPXHOCTEH.

[aBjieHue TBEPABIX TeJl, KUAKOCTEH U ra3oB.

Hasnenne. CiocoObl yMEHbILIEHUSI U YBETMYEHUS AaBiieHus. [laBneHue rasa. 3aBUCUMOCTb JaBJICHUA Tra3a oT o0beMa, TeMrneparypsl. [lepenaua
JaBJICHUs] TBEPAbIMH TEJIaMH, KUJKOCTAMHU U Tazamu. 3akoH [lackans. [ITHeBMaTHuecKue MalIMHBI. 3aBUCHUMOCTD JIaBJIEHHS JKUIKOCTH OT TITyOHHBI.
I'mapocraruueckuit mapanokc. Coobmaromyecs cocyasl. [ uapaBinyeckre MeXaHU3MBl.

Atmocdepa 3emnu u armocdepHoe napineHue. [IpuumHbI cyniecTBOBaHHsS BO3MylmIHOW 00010uku 3emiu. OnbiT Toppuuennu. U3mepenue
aTMochepHOro JaBieHUs. 3aBUCUMOCTh aTMOC(EpPHOTro TaBiIeHHs OT BBICOTHI HaJl ypoBHEM Mops. [Ipubops! 1uist nu3mepenust atMochepHOro JaBICHHUS.

JlelicTBHE JKMOKOCTM M Ta3a Ha IOIPY)KEHHOE B HUX Telo. Brltankuparomas (apxumenosa) cwia. 3akoH Apxumena. IlmaBanme Ten.

BoznyxomiaBanue.
Hemoncmpayuu.
1. 3aBUCHMOCTH JaBIIEHUS T'a3a OT TEMIIEPATYpHI.
Ilepenaya 1aBiaeHUS )KUIKOCTHIO U Ta30M.
3. Coobmaromnyecs: CoCy/Ibl.
4. T'mppaBinueckuii mpecc.
5. TlposiBienue nercTBHsi aTMOC(EPHOTO JaBICHUS.



6.
7.
8.

3aBHCHUMOCTh BBITaJ'IKI/IBaIOH_Ieﬁ CHJIBI OT 00BEMA HOprx(éHHOfI 4aCTHu TCJIa U IIJIOTHOCTH KUAKOCTH.
PaBeHCTBO BBITAJIKUBAIOIICH CHIIBI BECY BBITCCHCHHOM KHUIAKOCTH.

VcaoBue niaBaHus T IJIaBaHUE HITH IOrpy>XCHUE TEJI B 3aBUCUMOCTH OT COOTHOIICHUSA IUIOTHOCTEH Teja B KHUIAKOCTH.

Jlabopamopuvie pabomul u onvimol.

1.
2.
3.
4

5.

HccnegoBanue 3aBUCMMOCTH Beca TeJla B BOJIE OT 00bEMa MOTPYKEHHOHN B KUAKOCTh YaCTH TeJa.

OmnpeneneHne BHITATKUBAIONIEH CHITBI, ACHCTBYIOIIEH Ha TEJIO, OTPYKEHHOE B )KUIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITATKUBAIOIIEH CHUIIBI, AEHCTBYIOLICH HA TEJO B )KHUJIKOCTH, OT MAaccChl Tela.

OnpITI, IEMOHCTPUPYIOLINE 3aBUCUMOCTh BBITAJIKMBAIOIICH CHIIBI, JCUCTBYIOIICH HAa TEIO B KHUIKOCTH, OT 00BbEMa MOrpYyKEHHOH B
JKHIKOCTh YaCTH TeJa U OT INIOTHOCTH JKHIKOCTH.

KoHcTpynpoBanue apeomMeTpa Wik KOHCTPYUPOBAHHE JIOAKHU U ONpe/ieeHue €€ Ipy3010/bEMHOCTH.

Pabota u MmomHOCTB. DHeprus.
Mexanunyeckas padora. MOIIIHOCTb.

IIpocTble MexaHU3MBI: pblyar, OJ0K, HaKJIOHHAs IIOCKocTh. IlpaBuino paBHoBecus prluara. [lpumeHenue nmpaBuia paBHOBeCUs pblyara K OJIOKY.
«3osoToe nmpaBmwio» Mmexanuku. Koaddumuent noneznoro aeiicteus (nanee — KITJI) mpocteix Mmexanu3MoB. [IpocTeie MexaHU3MBI B OBITY U TEXHHKE.

Mexannueckass sHeprus. KuHernueckass U nmoTeHUuanbHas 3Heprus. lIpeBpailieHue oJHOTO BHJAa MEXaHWYECKOW 3HEPrHU B JAPYroil. 3akoH
COXPAHEHHUS YHEPTUHU B MEXAHUKE.

Jemoncmpayuu.

1.

[IpuMepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopuvie pabomol u onsimol.

1. Omnpenenenue paboOThl CHIIBI TPEHUS P PABHOMEPHOM JIBH)KEHUH Te€Ja MO0 TOPU30HTAILHON TTOBEPXHOCTH.
2. HccnenoBaHue yCcloBHM paBHOBECHS pblyara.
3. WMsmepenue KI1/I HakIOHHON MJIOCKOCTH.
4. H3yueHue 3aKOHA COXPAHEHUS MEXaHUYECKOM SHEPIUH.
8 KVIACC

TenaoBble ABJIEHUS.

OCHOBHBIE TIOJTO0KEHHUS MOHCKyHHpHO-KHHGTH'—IGCKOﬁ TCOPHU CTPOCHHA BCIICCTBA. Macca wun pasMEpbl aTOMOB M MOJICKYII. OHBITI)I,
MOATBCPKAAOIIUE OCHOBHBIC ITOJIOKCHUA MOJ'IGKy.]'IS[pHOKHH@TH‘-ICCKOﬁ TCOPHHU.
Mopenu TBEPIOTO, KUAKOTO W Ta3000pa3HOro cocTosiHUM BemiecTBa. Kpucrammmueckue u amopdubie Tena. OOBsSCHEHHE CBOWMCTB Ta30B,

KHUAKOCTEH W TBEPIABIX TEI HAa OCHOBE IOJIOKEHMHM MOJEKYISIpPHO-KMHETHYeCKOW Teopuu. CMauuMBaHUE M KanWUIIpHbIE sBIEHUS. TersioBoe
pacCILIMpPEHNE U CKATHUE.



Temnepatypa. CBsi3p TeMIepaTypbl CO CKOPOCTbIO TEIUIOBOTO JABIM)KEHHUS 4acTHll. BHyTpeHHsiss sHeprus. CrocoObl MU3MEHEHUs BHYTpEHHEH
SHEPTHUM: TEIIoNepeaaya U coBepieHue padoTel. Bujibl Terionepenayn: TemIoNpoOBOIHOCTb, KOHBEKLIUS, U3TyUCHHE.

KonmdgecTBo TermnoThl. Y aenbHas TEIIOEMKOCTh BEeIIeCTBa. TermIoo0MeH 1 TEIUIOBOE paBHOBECHE. Y paBHEHHE TEIIOBOTO Oananca. [LnaBnenue u
OTBEpJCBaHNE KPUCTAIIMYCCKUX BEIICCTB. YJIeibHas TeruioTa ruiaBieHus. [lapooOpa3oBanue u konaeHcanus. Mcmnapenwe. Kumenue. YaenbHas
TeIu1oTa NapooOdpa3oBaHus. 3aBUCUMOCTh TEMIIEPaTyphl KUIIEHUS OT aTMOC(EPHOTO J1aBICHUS.

BnaxxnocTs Bo3yXa.

DHeprus ToMBa. Y IeibHask TEII0Ta CrOpaHus.

[Ipunnumne: padote! TeroBsix asurateneit K1/ remnoBoro aeuratens. TermoBbie IBUTaTeIu U 3alIUTa OKPYKAIOIIEH CPEIbl.

3aKOH COXpaHEHUs U IPEBPAILECHUS SHEPTUU B TEIUIOBBIX IIPOLIECCAX.

Hemoncmpayuu.

HaGimrotenne 6poyHOBCKOTO JIBHYKEHUSI.

Ha6monenue nuddysum.

HaGiroteHne SBICHUI CMAYMBAHMS M KAMAJUTSIPHBIX SBJICHUM.

Habnroienue TemmnoBoro pacimupeHus Ted.

W3meHeHue gaBieHus ra3a npyu M3MEHEHUH 00bEMa U HarpeBaHUH WIIN OXJIAXKICHHUH.
[IpaBuna n3amMepeHus TeMIepaTypsl.

Bunael Terionepenayn.

OxJtak/ieHre Mpu COBEPIIEHUU PaOOTHI.

LWooNOUEWNR

HarpeBanue nipu coBepiiieHur paboThl BHEITHUMH CHIJIAMH.
. CpaBHEHME TEIIIOEMKOCTEN Pa3IUYHBIX BELIECTB.
. Habmonenne kuneHus.
. HabmioieHmne mocTossHCTBA TeMIEepaTyphl MPH MIABJICHHH.
13. Mojaenu TEMIOBEIX IBATATEICH.
Jlabopamopnusie pabomot u onvimel.
OnbITHI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYIISIPHOTO MPUTSIKESHHUSL.
OMBITHI 110 BBIPAIIMBAHUIO KPUCTAIOB TIOBAPEHHOM COJIM WM caxapa.
OnbITHI 10 HAOTIOEHHUIO TETIOBOTO PACIIMPEHHMSI TA30B, JKUIKOCTEH U TBEPABIX TEI.
Ompenenenne naBieHUs BO3ayXa B OAJIJIOHE MIMPUIIA.
OnBbIThI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTh JIaBJICHUS BO3AyXa OT €ro 00bEMa U HArpeBaHUsI TN OXJIAXKACHHUS.
[IpoBepka runoTe3bl TMHEHHONW 3aBUCUMOCTH JITMHBI CTOJIOMKA KUKOCTH B TEPMOMETPUUYECKOM TpyOKe OT TeMIepaTyphl.
Habmroienne n3MeHeHus: BHYTPEHHEH SHEPTUH Tella B Pe3yIbTaTe TeIuionepenadn U paboThl BHEITHUX CHIL

[ S
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8. HccnenoBanue siBJICHUS TEIJIO0OMEHA MTPU CMEUIMBAHUH XOJIOJAHOMN U ropsYei BOBI.

9. OmnpezeneHue KOJINYECTBA TEIUIOTHI, TOJYYEHHOTO BOJOW MPH TEIIIOOOMEHE C HArPEThIM METAJUIMYECKUM IIUIUHIPOM.

10. Onpenenenue yaenbHON TEINIOEMKOCTH BEILIECTBA.

11. MccnenoBanue nporecca uenapeHus.

12. OnpeneneHrie OTHOCUTENBHOM BIaKHOCTH BO3yXa.

13. Onpenenenue yeabHON TEIUIOTHI IIaBJICHUS JIbJA.

JIeKTPpUYeCKHe U MATHUTHbIE SIBJICHUS.

DnexTpusanys Ten. J[Ba ponaa aneKTpuYecKux 3apsaaoB. BzanmopaeiicTBue 3apskeHHBIX Tell. 3akoH KynoHa (3aBUCUMOCTD CUJIbI B3aUMOJICHCTBUS
3apsKEHHBIX TEJ OT BEJIMYMHBI 3apSA0B U PACCTOSIHUS MEXKIY TEJIaMu).

OnexTpuueckoe nojie. Hanpspk€HHOCTD 31ekTpruyeckoro nosst. [IpuHun cyneprno3uiuu 3J1eKTpUUecKUX 1oJiell (Ha KaYeCTBEHHOM YPOBHE).

Hocutenu snextpudeckux 3apsioB. DJIeMEHTapHbIN 3JIeKTpuueckuil 3apsa. Ctpoenne aroma. [IpoBOIHUKY M JUAIEKTPUKU. 3aKOH COXPaHEHUs
3IEKTPUYECKOTO 3aps/a.

DNEeKTPUYECKU TOK. YCJIOBHUSI CYIIECTBOBAHHUS AJIEKTPUYECKOTO TOKA. VCTOUHMKM TOCTOSHHOTO TOKA. JIeHCTBUS SJEKTPUYECKOTO TOKa
(TernnoBoe, XMMUYECKOE, MArHUTHOE). DJIEKTPUUECKUN TOK B )KUJKOCTSIX U Tra3ax.

Onexrpuueckas nenb. Cuna Toka. DNeKTpuyeckoe HampspbkeHue. COnpoTHBIIEHHE NPOBOAHMKA. YIEIIBHOE CONPOTUBIICHHE BELIECTBA. 3aKOH
Owma s yyactka nend. IlocnenoBarensHoe U mapaienbHOE COEAUHEHUE TPOBOJHUKOB.

Pabora u MOIIHOCTB 3JEKTpUUECKOro Toka. 3akoH Jlkoyns—JleHna. DnekTpuyeckue Lenyu U MOTPEeOUTENN 3JIEKTPUUYECKONH 3HEPrHU B OBITY.
Kopotkoe 3ambikanue.

IloctosiHHBIE MarHuTHL. B3auMmonelcTBUE NMOCTOSHHBIX MarHUTOB. MarHuTHoe mnosie. MaraHuTHoe moje 3eMiIM U €ro 3Ha4eHHe JUIsl )KM3HU Ha
3emsie. OnblT Opcrena. MarHuTHOE TOJE ANEKTPUYECKOTO TOKa. IIprMeHEeHMe 3JI€KTpPOMarHMTOB B TEXHHKE. J[eHiCTBME MarHMTHOrO IOJIsS Ha
MIPOBOJHUK C TOKOM. DJIEKTPOJIBUraTellb IOCTOSSHHOTO TOKA. Vcronbp30oBaHue 37€KTPOABUTATENEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omnerter @apanes. SBnenue snexkrpomarauTHor HHAYKIWU. [IpaBuiio Jlenia. Dnexrporeneparop. CriocoObl OMTydeHUsI IIEKTPUIECKONW SHEPTHH.
DNEeKTPOCTaHIIMK Ha BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTUH.

Jemoncmpayuu.

DJeKTpu3anus Tell.

JIBa posia 2JIEeKTPUYECKUX 3apsI0B U B3aUMOJICHCTBHE 3apsyKEHHBIX TEll.
Y CTpOoUCTBO U JEHUCTBHE IEKTPOCKOMA.

OnexTpocTaTuuecKas HHAYKIHS.

3aKOH COXpaHEHUS IEKTPUUECKUX 3apsiI0B.

[IpOBOIHUKY U TUBIEKTPUKH.

MopenupoBaHue CUIOBBIX JIMHHUM 3JIEKTPUYECKOTO MOJIS.

HcToyHnKH TOCTOSTHHOTO TOKA.

O NV AWM P



9. JlelcTBUA SIEKTPUYECKOTO TOKA.

10. DIEKTPUYECKHIT TOK B KUJIKOCTH.

11. I"'a30BbI# pa3psi.

12. I3mepeHune CHIIbl TOKa aMIIEPMETPOM.

13. M3Mepenue 3JIeKTpUYECKOro HapPsKEHNsT BOJIBTMETPOM.

14. Peocrar 1 MarasuH CONPOTUBIICHU.

15. BzaumojeiicTBHE MOCTOSTHHBIX MarHUTOB.

16. MoaennpoBaHre HEBO3MOKHOCTH pa3JI€JICHUs OJIFOCOB MarHuTa.

17. MoaenupoBaHue MAarHUTHBIX MOJ€H OCTOSHHBIX MATHUTOB.

18. OmnbIT Dpcrena.

19. MaruuTtHOe 10Jie TOKa. DJIEKTPOMArHuT.

20. JleficTBME MarHUTHOTO MOJISI HA TPOBOAHUK C TOKOM.

21. DaeKTpoABUIaTElNb IOCTOSIHHOTO TOKA.

22. VccnenoBanue SBIEHUS 3JIEKTPOMAarHUTHON MHAYKIIMH.

23. OnsiTel @apajes.

24. 3aBUCUMOCTH HAMPABJICHUS HHAYKIIMOHHOTO TOKA OT YCIIOBUU €r0 BO3SHUKHOBEHHSI.
25. DyIeKTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopuwvie padbomol u onvimol.

OnbIThI 10 HAOTIOEHHUIO SNEKTPU3AIUH T€T HHAYKIIMEH U IPH COMPUKOCHOBEHUH.
HccnenoBanue neCTBUS AIEKTPUUECKOTO MOJIS HA TPOBOJIHUKHU U IUDJIEKTPUKH.
COopxka u mpoBepKa pabOThI AIEKTPUIECKON IETH MTOCTOSTHHOTO TOKA.

N3mepenne u peryaupoBaHue CHIIBI TOKA.

N3mepenne u perynupoBaHue HaPsHKEHUSI.

HccnegoBanue 3aBUCMMOCTH CHJIBI TOKA, UIYILIETO YE€PE3 PE3UCTOP, OT COMPOTUBIIEHUS PE3UCTOPA U HATIPSIKEHUS HA PE3UCTOPE.
OnBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD 3JIEKTPUUYECKOTO COMPOTUBIIEHUS MTPOBOJIHUKA OT €r0 JUTMHBI, TUIOMAAN MOMEPEYHOr0 CEYEHUsT U
Marepuana.

NowuhswnNR

8. IlpoBepka nmpaBuia CI0XKEHUS HANPSHKEHUH MPU MOCIEI0BATEIbHOM COEIMHEHUHN JBYX PE3UCTOPOB.
9. IIpoBepka npaBuiia Jisl CUIIBI TOKA IIPU NapaAJIEIbBHOM COEAMHEHUHN PE3UCTOPOB.

10. Onpenenenne pabOThI HEKTPUYECKOTO TOKA, HIIYIIETO Yepe3 PE3UCTOpP.

11. OnpeneneHrie MOIHOCTH 3JIEKTPUUECKOT0 TOKA, BBIAEISIEMON Ha PE3UCTOPE.

12. NccnenoBaHue 3aBUCUMOCTH CHIIBI TOKA, UAYIIETO YEPE3 JIAMIIOUKY, OT HAIPSDKEHUS HA HEH.



13. Onpenenenue KIIJ] narpesarens.

14. NccnenoBaHue MarHUTHOTO B3aMMOJEHCTBHS IIOCTOSTHHBIX MarHUTOB.

15. I3yueHne MarHuTHOT'O 10JI HOCTOSIHHBIX MarHUTOB NPH UX OOBEANHEHUH U pa3JIelICHUH.

16. HccinenoBanue NeUCTBUS dJIEKTPUYECKOIO TOKA HA MArHUTHYIO CTPEIIKY.

17. OnpIThl, AEMOHCTPUPYIOLIME 3aBUCUMOCTb CHJIBI B3aMMOJEHCTBHS KaTyIIKM C TOKOM WM MarHUTa OT CWJIbI TOKa W HAIpaBJIEHUS TOKa B
KaTyIIKe.

18. N3y4yeHue NeiCTBUS MATHUTHOTO I10JIS HA IPOBOJHUK C TOKOM.

19. KoHcTpyrpoBaHue 1 n3ydeHue paboThl 3J1€KTPOIBUTATES.

20. U3mepenne KIIJl anexTpoaBUraTebHONM yCTAHOBKHU.

21. OnbITHI 110 UCCIIEJOBAHUIO SIBJICHUS AJIEKTPOMArHUTHOW MHIYKIIMM: UCCIIEOBAHUE MU3MEHEHUM 3HAUE€HUS W HalpaBICHUS UHAYKLIHOHHOIO
TOKA.

9 KJIACC
MexaHnuyeckue siBJICHHS.

Mexanuueckoe aBmkeHue. MarepuanbHass Touka. Cucrema otcuéta. OTHOCUTENBHOCTH MEXAHMYECKOTO JABM)KEHUsS. PaBHOMepHOe
IIPSIMOJIMHEIHOE ABM>KeHne. HepaBHOMEpHOE NpsiMoInHENHOE JBMkeHNE. CpeaHsisi 1 MTHOBEHHAs CKOPOCTh TeJla IPU HEPABHOMEPHOM JABH)KEHHUH.

Yckopenue. PaBHOyckopeHHOe npsMoinHeHoe aBmxenue. CoboaHoe nagenue. OneiTel [Mamues.

PaBHOMepHOE nBHKEHUE IO OKpYXHOCTH. [lepuon u yactora oOpaiienus. JInneliHas u yrioBasi CKOpocTH. LleHTpocTpeMuTenbHOe yCKOPEHHE.

[Iepse1it 3akoH HeroTona. Bropoit 3akon Hetorona. Tperuit 3akon Herorona. [Ipuanmn cynepnosunnu cui.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHs: cuia TPEHUS CKOJIbKEHMS, CUla TPEHMSI IIOKOS, IPYTUe BUIbI TPEHUS.

Cuna TsKecTH U 3aKOH BCEMUPHOI'O TATOTEHHUs. YCKOpeHHe cBoOonHOro majeHus. JpmwxkeHue miaaHeT Bokpyr Comnua. IlepBas kocmuueckas
cKopocTb. HeBecoMOCTh 1 meperpys3Ku.

PaBHOBecue MarepuanbHON TOUKH. AOCONIOTHO TBEpAOE Tenmo. PaBHOBecHwe TBEPAOTO Tela ¢ 3aKPErIEHHOW OChI0 BpamieHus. MOMEHT CHJIBI.
LenTp TsxecTu.

Nmnynec Tena. 3menenne nmnynbca. MMnynbsc cuiibl. 3aKOH COXpaHEHHs UMITYJIbca. PEakTHBHOE IBUJKEHUE.

Mexannueckass pabota U MouHOCTb. PaGora cun TskecTd, ynpyroctu, TpeHus. CBs3b 3Hepruu M padotsl. [loTeHnManpHas sHeprus Tena,
MIOAHATOTO HaJ MOBEPXHOCTBIO 3eMi. [loTeHnmanbHas sHeprus cxatod npyxuHbel. KuHermueckas sHeprus. TeopemMa O KMHETUYECKOM SHEPIHH.
3aKOH COXpaHEHUS] MEXaHUYECKON PHEPTHH.

Jemoncmpayuu.

1. HaOmroneHne MEXaHUYECKOIo IBUKEHHUS TeJla OTHOCUTEIbHO Pa3HBIX TE OTCUETA.

2. CpaBHeHHE IIyTed U TPACKTOPUN ABMXKEHUS OJHOTO M TOTO 7K€ TeJIa OTHOCUTENIBHO Pa3HbIX TEJ OTCUETA.

3. H3mepeHue CKOPOCTH U yCKOPEHMS NPSMOJIMHENHOTO IBUKEHUS.



4. I/ICCJ'IGI[OBaHI/IC IIPHU3HAKOB PAaBHOYCKOPCHHOI'O JBUXKCHHA.

i

HaGntoneHue 1BuxKeHUs Tela 110 OKPYKHOCTH.

6. HaOmroneHune MexaHMUYECKHX SIBJICHUH, NMPOUCXOMALIMX B cucTeMe oTcuéra «Tenexka» mpu e€ paBHOMEPHOM U YCKOPEHHOM JBU)KEHUHU
OTHOCHUTEJIEHO KaOMHETa (PH3UKH.

7. 3aBHCHUMOCTb YCKOPEHUS TeJla OT MacChl Tela U AEHCTBYIOLIEH HA HETO CUJIBI.

8. HaOmroneHue paBeHCTBA CHII IPU B3aUMOJEHCTBUY TE.

9. H3meHeHue Beca Tena MpU YCKOPEHHOM JBH)KEHUH.

10. Ilepenaya umnysbca Ipyu B3aUMOJICHCTBUN Tell.

11. IlpeoOpa3oBaHus SHEPTHH TPU B3AUMOJICHCTBUH TEJI.

12. CoxpaHeHue UMIyibca IpU HEYIPYTOM B3aUMOAECHCTBUM.

13. CoxpaHeHue UMITyJbca IpU a0COIIOTHO YIPYIOM B3aUMOJECHCTBUM.

14. HaGnroieHue peakTUBHOTO JIBUKEHUS.

15. CoxpaHeHne MeXaHU4eCKOH HEPrHH PpU CBOOOTHOM MaJICHHUH.

16. CoxpaHeHne MEXaHNYECKOW YHEPTUH NPY JBHKEHUU TeJla O] I€HCTBUEM MTPYKUHBI.

Jlabopamopuvie pabomol u onvimol.

1. KoHcTpynpoBaHue TpakTa AJis pa3roHa U JajdbHEeHUIlero paBHOMEPHOI 0 ABM)KEHHUS IapyKa UITH TEJIEKKH.

2. OrmpeneneHue cpeHENR CKOPOCTU CKOJIbKEHHS OpYyCKa MIIM IBUYKEHUS IIapHKa M0 HAaKJIOHHOM IJIOCKOCTH.

3. OmnpeneneHue yCKOpEHHUs Tela IPU PaBHOYCKOPEHHOM JABM)KEHUH IO HAKJIOHHOM TIOCKOCTH.

4. W ccnenoBaHue 3aBUCUMOCTH IIYTH OT BPEMEHHU IIPU PaBHOYCKOPEHHOM JIBUKEHHUHU 0€3 HaualbHOH CKOPOCTH.

5. IlpoBepka rumoTtesnl: €ciay IpU PaBHOYCKOPEHHOM ABM)KEHUM O€3 HayaJIbHOM CKOPOCTH MYTH OTHOCATCSA KakK psiJ HEYETHBIX 4YHCEN, TO
COOTBETCTBYIOIIME POMEKYTKH BPEMEHN OJMHAKOBBI.

6. HccnenoBaHue 3aBUCHMOCTH CUJIBI TPEHUS CKOJIBKEHUS OT CHIIBI HOPMAJIbHOTO JIABJICHMUS.

7. Omnpenenenne KodPPHUIUEHTa TPEHUS CKOIBKEHUSL.

8. Omnpenenenune kECTKOCTH MPYKUHBI.

Omnpenenenre pabOTHI CHIIBI TPEHUS TPU PABHOMEPHOM JIBIXKEHUU Tella TI0 TOPU30HTAILHOM MOBEPXHOCTH.
10. Onpenenenue pabOThI CUITBI YIPYTOCTH MPHU MOABEME IPy3a C UCTIOIB30BAHIEM HETIOIBIXKHOTO U TTOJABHKHOTO OJIOKOB.
11. 3y4yeHune 3aK0HA COXPAHEHUS SHEPTUU.
Mexanuueckue KoJJe0aHusl U BOJHBI.
Konebarenproe nBmxenne. OCHOBHBIC XapaKTEPUCTUKU KOJIEOAHUN: MMePHOJ], YacTOTa, aMIUTHTYyAa. MaTeMaTH4eCKUid ¥ TPY>KUHHBIA MasiTHHKH.
[IpeBpareHne sHEPrur Npu KOIeOATEIILHOM JIBHKEHUU.



3aryxatomue KosieOaHus. BreiHykneHHble KojeOaHus. Pe3zonanc. Mexanuveckue BoJiHBI. CBOMCTBA MEXaHMUYECKHX BOJIH. [IpojosibHBIE M
MonepeyYHbIe BOJIHBIL. J[JTMHA BOJHBI U CKOPOCTH €€ pacrpocTpaHeHus. MexaHWn4eCKUe BOJIHBI B TBEPIIOM Telle, CEHCMUYECKHUE BOJIHEI.

3Byk. ['poMKOCTH 3ByKa M BbICOTA TOHA. OTpakeHue 3ByKa. IHPpa3ByK U yIbTpa3BYK.

Jemoncmpayuu.

1. HaOGmroneHnue kosebaHUM TEIN MO ICHCTBUEM CHIIBI TSYKECTH U CHIIBI YIIPYTOCTH.
2. HaGmronenwue kosieOaHUl Ipy3a Ha HUTH U HA TIPY)KUHE.

3. HalGmroneHue BbIHYXACHHBIX KOJeOaHUN U pe3oHaHca.

4. PacnpocTpaHeHue MpoAOIbHBIX U MTONEPEUHBIX BOJIH (Ha MOJIEIH).

5. HalGmroneHne 3aBHCHMOCTH BBICOTHI 3BYKa OT YacTOTHI.

AKyCTHYECKUI PE30HAHC.
Jlabopamopuusie pabomot u onvimel.
Omnpenenenre 4acToThl U Mepro/ia KoueOaHUil MaTeMaTHYeCKOro MasiTHUKA.
Onpenenenre 4acToThl U Mepro/ia KoueOaHuil pyKUHHOTO MasgTHHKA.
HccnenoBanue 3aBUCUMOCTH NIepHoAa KoJeOaHNU OIBEIEHHOTO K HUTHU IPy3a OT JUIMHBI HUTH.
HccnenoBanue 3aBUCMMOCTU NIEpHO/a KOJIeOaHUH NPY>KMHHOTO MasiTHUKA OT Macchl rpys3a.
[IpoBepka HE3aBUCUMOCTH Mepro/ia KoueOaHui rpy3a, OABEIICHHOTO K HUTH, OT MaccChl Ipy3a.
OnBbIThI, IEMOHCTPHUPYIOIINE 3aBUCHMOCTh TIEpro/ia KoeOaHui MPYKMHHOTO MasiTHUKA OT Macchl Tpy3a U KECTKOCTU MPYKUHBIL.
7. W3mepeHue yckopeHHsI CBOOOIHOTO MaACHUS.
DJIEKTPOMATHUTHOE T0JIe ¥ 3JIeKTPOMATHUTHbIE BOJIHBI.
DNeKTpOMarHuTHOE 1oJie. DJIEeKTPOMarHuTHbeIe BOJHBI. CBONCTBA 3J€KTPOMarHUTHHIX BOJH. [lIkana snekrpomMarHuTHbIX BOJH. Mcnonp3oBaHue

ok wnN

ANEKTPOMATrHUTHBIX BOJIH JJIsSi COTOBOM CBSI3U.

DnexTpoMarHuTHas npupoaa cBeta. CKopocTh cBeTa. BOIHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu.

1. CBolicTBa 3JE€KTPOMArHUTHBIX BOJIH.

2. BosHOBBIE CBOICTBA CBETA.

Jlabopamopmuvie pabomul u onvimol.

1. H3ydeHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C TOMOIIBIO MOOMIIBHOTO TenedoHa.

CBeToOBbBIE€ SIBJICHUS.

JlyueBas moaens cBera. Mcrounuku cBera. [Ipsamonnnelinoe pacnpoctpaneHue cBera. 3atMenusa Cosnia u Jlynsl. Otpaxenue csera. [1nockoe
3epKajio. 3aKOH OTPaKEHMsI CBETA.

[Ipenomiienne cBeta. 3akoH mpenomiieHus: cBera. [loaHOe BHYTpeHHEe OTpakeHHe cBeTa. VCroib30BaHue TTOJTHOTO BHYTPEHHETO OTPAKEHUS B
ONTUYECKUX CBETOBOJIAX.



JIunza. Xog mydei B uH3e. Onruyeckast cucreMa Qoroarapara, MUKPOCKONa U Teieckona. a3 kak ontudeckas cucrema. banmzopykocTts u
JAJIBHO30PKOCTb.
Paznoxenue 6enoro csera B criektp. OnbiTel HetoToHa. ClioskeHUE CIIEKTpalbHBIX I[BETOB. Jlucnepcus ceera.
Jemoncmpayuu.
[IpsimonuHEHOE PacIPOCTPAHEHHUE CBETA.
OTtpaxeHue cBerta.
ITonmyyenue n300pa>keHUi B INIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
[Ipenomiienune ceera.
OnTHyeckuii CBETOBOI.
Xon nydeit B cobuparouieil JuH3e.
X0 nydel B pacCeuBaroLIen JIMH3E.
[Tonmyyenue n300pa’keHU C MOMOLIBIO JIMH3.
[Tpunnun neiictus doroannapara, MUKpPOCKOIA U TEJIECKOTIA.
10. Mogens riasza.
11. PaznoxxeHue 6enoro cBeTa B CEKTp.

O NV A WDNRE

12. Tlonyuenue 6enoro cBeTa Mpu CI0KEHUH CBETAa Pa3HBIX I[BETOB.
Jlabopamopuvie pabomol u onvimol.
HccnegoBanue 3aBUCMMOCTH YIJIa OTPAKEHUSI CBETOBOTO JIyda OT yrija MaJeHHus.
N3yuenne xapakTepUCTHK N300paKeHHS MIPEeIMETa B INIOCKOM 3epKalie.
HccenenoBanue 3aBUCUMOCTH yIUIa IIPEJIOMIIEHUS CBETOBOIO JIyda OT YIUIA [TaJICHUs HA TPAHULE «BO31YX—CTEKIION.
[Tonyuenne n300pakeHHI ¢ TOMOIIBIO COOMPAIOIIEH TUH3HI.
Omnpenenenne HOKYCHOTO PACCTOSTHUS M ONTHYECKON CHIIBI COOMPAIOIIEH TUH3HI.
OMnBITHI O Pa3JIOKEHUIO OEJIOTO CBETA B CIIEKTP.
7. OmbITHI IO BOCMIPHUATHIO IIBETA MIPEIMETOB MPU UX HAOIIOICHUH Yepe3 I[BETOBbIC (DUITBTPHI.
KBaHTOBBIE SIBJIEHUSI.
Omneitel Pezepdopaa u mnanerapnas mojaens atoma. Mojens atroma bopa. Ucnyckanne u mornomienne cBera atroMoM. KBanTel. JInneluaTsie
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CIIEKTPBI.

PagnoaktuBHOCTh. Aunb(a, Oera- M ramma-uzinydeHus. CrpoeHue aToMHOro sapa. HykiloHHas Mojenb aToMHOTo sapa. M3oTomsbl.
PannoaktuBHble npeBpamienus. llepron nomypacnana aTOMHBIX s1€Ep.

SnepHble peakuyu. 3aKOHBI COXPAHEHHUS 3apsIOBOTO U MAacCOBOTO YHCEN. DHEPrusi CBSI3M aTOMHBIX siiep. CBsA3b MAacChl U dHEpruu. Peakuun
cUHTe3a U JeneHusd anep. Mcrounuku sneprun ConHua u 3BE31.

SAnepHas sHepreTuka. JleMcTBUS paAMOAKTUBHBIX U3JIy4CHUH Ha )KUBBIC OPTaHU3MBI.



Jemoncmpayuu.

CrieKTphl U3ITy4EHUs U MOTJIOIIECHUS.

CrexTphbl pa3aIuvHbIX Ta30B.

CrnexTp Bomopo/ia.

Habmronenune TpexoB B kamepe Busbcona.

PaGora cuérurka HOHU3UPYIOMIUX U3TYUCHHH.

Peructparus uznydeHus NpupoJHbIX MUHEPAIOB U MPOAYKTOB.

Jlabopamopuuvie pabomot u onvimel.

1. HaOioieHre CIUTONIHBIX U JIMHEHYATHIX CIIEKTPOB U3JIYUCHUS.

2. HccnenoBanue TPEKOB: U3MEPEHUE SHEPTUU YACTHUIIBI [0 TOPMO3HOMY ITyTH (110 poTorpadusim).

3. HM3mepeHue paguoakTUBHOTO (poHa.

IHoBTOpPHUTENHbHO-00001IAKO M MOYJIb.

[ToBTOpUTENBEHO-0000IIAIOINK MOIYIb MPeJHA3HAYEH AJI CUCTEeMATHU3alMu U 000OIIEHHS TPEIMETHOTO CONEPIKAHUS U OMBITA ACSITEIbHOCTH,
MPUOOPETEHHOrO MPU H3YYEHHUH BCEro Kypca (PM3MKH, a TaKXKe JJs MOJrOTOBKM K OCHOBHOMY TOCYIAapCTBEHHOMY 3K3aMeHy Mo (usuke i
o0yuaroluxcsi, BHIOPAaBIINX ATOT y4EOHBIN IPEIMET.

[Ipu u3yyeHN NaHHOTO MOAYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI ACSITETLHOCTH, HA OCHOBE KOTOPHIX 00€CIeYNBAETCS JOCTHKEHUE
MPEeIMETHBIX W METANpeIMETHBIX IUIAHUPYEMBIX PEe3yNbTaTOB OOyueHUs, (GOpMHUPYETCS eCTECTBEHHOHAyudHas TPaAaMOTHOCTh: OCBOEHHE HAyYHBIX
METOJIOB MCCJICIOBAHMS SIBIICHUNM TPUPOABI U TEXHUKH, OBJIAJICHHE YMEHHSIMHU OOBICHATH (PU3NUYECKUE SIBJICHUS, NMPUMEHSS MOJIYYCHHBIC 3HAHUA,
pemiaTh 3aJa4M, B TOM YUCJI€ KAYECTBEHHBIE U SKCIIEPUMEHTAIbHBIC.

[TpuHIMIHMATBEHO AESITENFHOCTHBIN XapaKkTep JaHHOTO pasfena pealn3yercs 3a CUET TOro, 4To 00yYaromIrecs: BBIMONHSIOT 3a/1aHusl, B KOTOPBIX
UM TpeIaraeTcs:

Ha OCHOBE TOJTYYCHHBIX 3HAaHWN PACIO3HABATh U HAYYHO OOBSICHATH (DU3UUECKHUE SIBJICHUS B OKPYKAIOIIEH TPUPOJIE ¥ TIOBCETHEBHOM JKU3HH;

WCIIOIh30BaTh HAyYHBIE METOJbI MCCIAeAOBaHUS (U3MYECKUX SBJICHHM, B TOM YHCIIE JJIS MPOBEPKH TUIIOTE3 W TIONYUYEHUS] TEOPETHUECKHUX

ok wnNE

BBIBOJIOB;
OOBSICHAT, Hay4YHBIE OCHOBHI HauOollee Ba)XHBIX JOCTH)KCHUH COBPEMEHHBIX TEXHOJIOTHH, HAmpUMep, MPAKTUYECKOTO HCIOIb30BaAHUS
Pa3IMYHBIX UCTOYHUKOB YHEPTUU HA OCHOBE 3aKOHA MPEBPAICHUS U COXPAHEHUS BCEX U3BECTHBIX BUIOB DHEPTHUHU.
Kaxxnas u3 TeM JaHHOTO MOAYISI BKIIIOYAET SKCIIEpUMEHTANIbHOE HCClieloBaHrEe 00001arolero xapakrepa. Moayib 3aBepiaercsi IpoBeIeHUEM
JMArHOCTHYECKOM M OIIEHOYHOU pabOoThI 32 KypC OCHOBHOTO 00IIIero 00pa3oBaHusl.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA3OBAHUA

I/ISYLIGHI/IC (1)I/IBI/IKI/I Ha YpPOBHC€ OCHOBHOI'O 06H.[€FO 06p330BaHI/I${ HaImpaBJICHO Ha AOCTHXKCHHUC JIMYHOCTHBIX, MCETAIIPEIMCTHBIX H

MMPEAMETHBIX O6p330BaTeJ'IBHBIX PE3YIbTATOB.

B pesynbrare msydenus (U3MKUM Ha YpOBHE OCHOBHOTO OOMIETr0 oOpa3oBaHUs y oOydaromierocss OyayT copMHpOBaHBI CICIYIOIIHE

JIMYHOCTHBIC PC3YJIbTAThI B YaCTHU!

1) naTPHOTHYECKOT0 BOCTIMTAHUS:

- IPOSIBJICHHE UHTEpPeca K UCTOPUH U COBPEMEHHOMY COCTOSTHUIO POCCUIICKOM (PU3NYecKoil HayKu;

- [IGHHOCTHOE OTHOIIEHUE K JOCTHXKEHUSAM POCCUHUCKUX YUEHBIX-(PU3UKOB;

2) rpa:kKIaHCKOr0 M TYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

- 'OTOBHOCTb K AKTHBHOMY Y4YacCTHIO B 06CY)KI[€HI/II/I O6III€CTB€HHO 3HAYUMBIX H I3THYCCKUX HpO6JICM, CBA3AaHHBIX C IPAKTHYCCKHUM
MIPUMEHECHHUEM JIOCTHKCHUHN (DU3HKU;

- OCO3HaHHE BaKHOCTU MOPaIbHO-ITHYECKUX MPUHIIUIIOB B IEATEIHHOCTH YUEHOTO;

3) 3cTeTHYEeCKOro BOCIUTAHMSI:

- BOCTIPHUATUC OCTCTUUCCKUX KAYCCTB (1)I/I3I/I‘~I€CKOI\/'I HAyYKH: eé TapMOHHUYHOTO MMOCTPOCHUA, CTPOr0OCTHU, TOYHOCTH, JTAKOHUYHOCTH,

4) 1EHHOCTH HAYYHOT0 MO3HAHUSA:

- OCO3HAHHUE IIEHHOCTH (U3UYECKON HAyKH KaK MOIIHOTO WHCTPYMEHTa MO3HAHWS MHpPa, OCHOBBI PAa3BUTHUS TEXHOJIOTHH, BayKHEHIIEeH
COCTABJISIFOLIEH KYJIBTYPBI,

- pa3BUTHE HAYYHOM JHO003HATEIHLHOCTH, HHTEPECA K UCCIIEI0BATENbCKON eI TeNbHOCTH;

5) popMupoBaHus KyJbTYPbI 310POBbS U SMOIUOHAJIBLHOI0 0JIATONOJIYYMS:

- OCO3HAHHE IIEHHOCTH 0€30MacHOro o0pasa KU3HU B COBPEMEHHOM TEXHOJOTHYECKOM MHPE, BAXKHOCTH MPABHI 0€30M1aCHOTO MOBEICHUS
Ha TPAHCIOPTE, Ha JOPOrax, C MEKTPHUUECKUM U TETNIOBBIM 000PYAOBaHUEM B JJOMAITHUX YCIOBUSIX;

- chopMupoBaHHOCTH HaBbIKa peIEKCHH, MPU3HAHKE CBOETO MpaBa Ha OMIMOKY M TAKOTO e MpaBa y IPYroro 4eIoBeKa;

6) TPy10BOr0 BOCIIUTAHUA:

- aKTUBHOE y4acTHE B PEIICHUU MPAKTHUECKUX 3a7ad (B paMKaxX CEMbH, 00pa30BaTEIHLHON OpraHU3aIlK, TOPOIa, Kpas) TEXHOJIOTUUECKON
Y COLIMAJIbHON HANPABIEHHOCTHU, TPEOYIONINX B TOM YUCIE U GU3MUECKUX 3HAHH;

- HHTEPEC K MPAKTHIECKOMY U3YUEHHUIO MPOodeCcCrid, CBI3aHHBIX ¢ (DU3UKOM;

7) 3K0JI0ru4eCcKOro BOCIMTAHMS:

- OpHUEHTAIMS HAa MpUMEHEHHE (PU3MYECKUX 3HAHWM IS PEIICHHS 3a/7ad B 00JIACTH OKPYKAIOIIEH Cpesbl, TUIAHUPOBAHUS MOCTYIKOB U
OIICHKU WX BO3MOXXHBIX TTOCIICICTBUM ISl OKPYXKAIOIIEH CPEJIbl;

- OCO3HaHHME II100aJTHLHOTO XapaKTepa SIKOJOTUUECKHUX MPOOJIEM U IyTel UX pelIeHNUs,



e 8) ajanTanuu K U3MEHSIIOIMMCS YCJIOBHAM COLMAIbHOI M NPUPOIHON cpelbl:

e - NOTPeOHOCTH BO B3aWMOJICHCTBUM NPH BBIMOJIHEHUH HCCIEIOBAHUNA U MPOEKTOB (PM3NYECKON HANPABICHHOCTH, OTKPBITOCTH ONBITY U
3HaHUSM JPYyTUX;

® - [IOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO IATEIbHOCTD;

e - noTpeOHOCTh B (hOPMUPOBAHMM HOBBIX 3HAHHIA, B TOM 4YuciIe (GOPMYIHPOBATH HJIEH, MOHSITHS, TUIOTE3bl O (U3NYECKUX OOBEKTaX W
SBJICHUSIX;

® - OCO3HaHUE JePUIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1aCTH (DU3UKH;

¢ - [JJAHWPOBAaHHUE CBOETO PAa3BUTHS B MPUOOPETEHUH HOBBIX (DU3NYECKHUX 3HAHUM;

® - CTpeMJICHHE aHAJIM3UPOBATH U BBIABIATH B3AUMOCBS3U NMPHUPOJIbI, OOIECTBA U IKOHOMMKH, B TOM YHCJIE C HCIIOJIb30BaHUEM (PU3MUECKUX
3HAHUIM;

® - OIICHKA CBOMX JICHCTBHIA C YIETOM BIHMSIHUSA HA OKPY/KAIOLIYIO CPEy, BO3MOKHBIX TTTOOAIBHBIX ITOCIIEICTBUH.

METAIIPEAMETHBIE PE3YJIbTATbBI
B pe3ynbraTe ocBOoeHUs mporpammsl Mo (U3MKE Ha YPOBHE OCHOBHOI'O 0O0IIero o0pazoBaHus y oOydarouierocs 0yayT copMupoBaHbI
MeTanpeJMeTHbIe pe3yJbTaThl, BKIIOYAIOIINE TO3HABATEIbHbIE YHUBEPCAJIbHbIE YYeOHbIE JIEHCTBUS, KOMMYHUKATUBHbIE YHHUBEPCAIbHbBIE
yueOHbIe AEMCTBUSI, PETYJIATUBHbIE YHUBEPCAJIbHbBIE YUeOHbIE AEHCTBHUSL.

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC NeHCTBUS
ba3oBble JlornyecKue AeicTBUA:
e BBIIBJISATH M XapaKTEpU30BaTh CYIIECTBEHHbIE IPU3HAKU OOBEKTOB (SABICHUN);
® YCTaHABIIMBATbH CYLIECTBEHHBIN MPU3HAK KJIacCCU(PUKALIMU, OCHOBAHUS /7151 000OIIEHUS U CPABHEHUS,
® BBISBIATH 3aKOHOMEPHOCTH M MPOTHBOPEUUS B paccMaTpUBaeMbIX (aKkTax, JaHHBIX U HAOIIOJEHUSIX, OTHOCALINXCSA K (PU3NUYECKUM
ABIJICHUSIM;
® BBIBIATH PUUYUHHO-CJIEJCTBEHHBIE CBSI3U NMPU M3YYEHUU (PU3UUECKHUX SIBIEHUN U MPOLIECCOB, JI€JaTh BBIBOJBI C MCIOIb30BAHUEM
JIeTyKTUBHBIX U MHIYKTUBHBIX YMO3AKIIIOUCHUH, BBIIBUTATh TUIIOTE3bI O B3aUMOCBS3AX (PU3MUECKUX BEIUYHH;
® CaMOCTOSTENbHO BBIOMpPATh CHOCOO pemieHus: yueOHoll (usnueckoi 3aauu (CpaBHEHHE HECKOJIBKHUX BapHAHTOB pPELICHHs], BIOOD
Han0oJee MOAXOSAIIEro ¢ yY€TOM CAaMOCTOSITENILHO BBIICIEHHBIX KPUTEPHUEB).
Ba3oBrble ucciaenoBareJLCKUe AeiCTBHSA.
® CIIOJIB30BATh BOIIPOCHI KaK UCCIIEA0BATEIbCKUN HHCTPYMEHT IO3HAHUS;
® [IPOBOJUTH IO CAMOCTOSTEIILHO COCTaBJIEHHOMY IUIAHY OIIBIT, HECTOXHBINH (PU3MUECKUI IKCIEPUMEHT, HEOOJbIIOE HCCIeI0BaHuE
(U3UYECKOTO SIBICHHUS,
® OIICHUWBATh HAa MPUMEHUMOCTb U IOCTOBEPHOCTh HH(OPMAIHIO, TOTyYECHHYIO B X0O/1€ UCCIIETOBAHMS WIIA IKCIIEPUMEHTA;



CaMOCTOSITEIILHO (POPMYITUPOBATH 000OIIECHNUS M BBIBOJIBI 110 Pe3yIbTaTaM MPOBEIEHHOTO HAOTIOACHHUS, OTIBITA, UCCIICIOBAHUS;
MIPOTHO3HPOBATH BO3MOXKHOE JIaTbHEHIIIEe Pa3BUTHE PU3NICCKUX MPOIIECCOB, a TAKKE BBIABUTATH MPEIIIOIIOKECHHUS 00 UX Pa3BUTHH B
HOBBIX YCJIOBUAX U KOHTEKCTAX.

Patora ¢ undopmaunmeii:

NPUMEHSTH Pa3InYHBIC METO/Ibl, HHCTPYMEHTBI U 3aIIPOCHI IPH MMOKCKE U 0TOOPE MHPOPMAIIUU WITU TAHHBIX C YIETOM MPEI0KESHHON
y4aeOHOU (HU3UYECKOM 3a1auH;

aHAJTM3UPOBATh, CACTEMATH3UPOBATh U HHTEPIIPETUPOBATh HH(DOPMAITHIO pa3IMYHBIX BUJIOB U (POPM MPEIICTABICHHS,
CaMOCTOSITEIILHO BEIOUPATH ONTUMAIIbHYIO (POPMY MIPECTABICHHUS HHPOPMAIIUU U HIUTFOCTPUPOBATH PEIIaeMble 3314 HECIOKHBIMU
CXeMaMH, JuarpaMMamMu, HHOU TpaduKoi 1 UX KOMOUHAIHSIMH.

KOMMyHHKaTI/IBHI)Ie YHUBEpPCAJIbHBIC y‘-leﬁl—[l)le JelcTBUA:

B XO/A€ OOCYXICHHsS y4yeOHOro MaTepuana, pe3ylbTaToB JabopaTOpHbIX PabOT M MPOEKTOB 33JaBaTh BOMPOCHI MO CYIIECTBY
00CyX1aeMoil TeMbl U BBICKa3bIBaTh UJICH, HALICJIEHHBIC HA PEIICHUE 33/1a4 U TOIIep KaHKe 0JIaroXKenaTeIbHOCTH OOIIEHNS;
COTIOCTABJISITh CBOU CYXJICHHUS C CYKICHUSIMH IPYTrUX YUaCTHUKOB AMANIOra, OOHAPYKUBATh PA3IMUUE U CXOJICTBO MO3ULINN;
BBIPAXKATh CBOIO TOUYKY 3PEHHUS B YCTHBIX U NMCbMEHHBIX TEKCTaX;

MyOIMYHO MPEACTABIATH PE3YIbTAThl BBIMOJIHEHHOTO (PU3UYECKOTO OMBITA (IKCIIEPUMEHTA, UCCIIEIOBAHUS, IIPOCKTA);

MOHUMATh W WCIOJIb30BaTh MPEUMYIIECTBA KOMAHJAHOW W WHIWBHUIYAJIbHOM pabOTHI MpPH PEIICHUH KOHKPETHON (U3MUECKOM
npo0JIeMbl;

MPUHUMATH IEIM COBMECTHOM NEATeTbHOCTH, OPTraHU30BBIBATH ACHCTBHS MO €€ JOCTH)KCHHIO: pacHpeleNiaTh PoiH, o0CyKIaTh
MIPOILIECCHI U Pe3yIbTaThl COBMECTHOM paboThl, 00001IaTh MHEHHSI HECKOIBKUX TTIOJIEH;

BBITMIOJHATH CBOIO YacTh PalOTHI, IOCTHrasi KAYECTBEHHOTO PE3yNbTaTa MO CBOEMY HAIPABICHUIO U KOOPIUHUPYS CBOH JEHUCTBUS C
JPYTUMU YJIE€HAMH KOMaH/IbI;

OIICHUBATh KAueCTBO CBOEr0 BKJIaJa B OOIUN MPOAYKT MO KPUTEPUSM, CAMOCTOSITENHLHO COHOPMYTUPOBAHHBIM YYaCTHUKAMH
B3alMOJICHUCTBUSL.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranusanus:

BBISBJISITH MPOOJIEMBI B )KH3HECHHBIX M YUCOHBIX CHTYAIHSIX, TPEOYIOMUX JIUIS pelieHus ((U3NIeCKUX 3HAHUH;

OpPUEHTUPOBATHCS B PA3IUYHBIX MOAXOAaX MPUHSITUS PElIeHUH (MHAUBUAYAIbHOE, IPUHATHE PEIICHUS B TPYIIE, IPUHATHE PEIICHUN
IpynInou);

CaMOCTOSITENIbHO COCTABJISATH aITOPUTM pelieHHs] (pU3nuecKoi 3aaun WK IUIaHa MCCIeA0BaHUs C YUETOM UMEIOIIUXCS PECypCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH IpeIiaraéMbie BAPUAHTHI PELICHUA;

JienaTh BEIOOP 1 OpaTh OTBETCTBEHHOCTH 32 PEIIICHHE.



CaMOKOHTPOJIb, IMOIIMOHAJILHBIM HHTEJIJIEKT:

JIaBaTh aJICKBaTHYIO OLICHKY CUTYallUH U MpeJIaraTh IIaH €€ U3MEHEHNS,

OOBSACHATH MPUYUHBI JOCTHKEHUSI (HEAOCTIXKEHUS) PE3YyIbTaTOB JACSITEIbHOCTH, AaBaTh OLEHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTBH KOPPEKTHUBBI B IEATEILHOCTH (B TOM YHUCIIE B XO/1 BBIIOJIHEHUS (PHU3UUECKOTO UCCIIEI0BAHUS WM MPOEKTA) HA OCHOBE HOBBIX
00CTOSITENLCTB, U3MEHUBIINXCS CUTYAIlUH, YCTAHOBJICHHBIX OIMOOK, BO3HUKIINX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE PE3Y/IbTaTa LEIU U YCIOBUIM;

CTaBHUTH ce0s1 HA MECTO JPYroro 4ejloBeKa B X0JIe CIIopa WM AUCKYCCUU Ha HAYYHYIO TeMY, IOHUMAaTh MOTHUBBI, HAMEPEHHS U JIOTHKY
ApYroro,

[IpU3HABaTh CBOE MPaBO HA OMIMOKY IPH pElIeHUH (PU3UYECKUX 3a/lad WM B YTBEPXKACHUSIX HA HAyyHbIE TEMbl U TaKOE€ XKE MPaBO
JIpyroro.

INPEAMETHBIE PE3YJIBTATbBI

K KOHIY 06y‘IeHI/I$I B 7 KJacce NpEAMCETHBIC PC3YJIbTATHI HA 0azoBoM YPOBHE HOJIZKHBI OTPAXAaTb C(i)OpMPIpOBaHHOCTB y 06yt1a}01u14xc;{

YMEHHMN:

MCIIOJIb30BaTh MOHATHS: PU3NYECKUE U XUMUYECKUE SBJICHUS, HAOII0AEHUE, IKCIEPUMEHT, MOJIENb, TUIIOTE3a, €AUHULBI (PU3NYECKUX
BEJIMYMH, aTOM, MOJIEKyJa, arperaTHble COCTOSIHMA BellecTBa (TBEpAOE, XHIKOE, Ia3000pa3HOE), MEXaHHUYECKOe JBMKEHHE
(paBHOMEpHOE, HEPABHOMEPHOE, MPSIMOIMHENHOE), TPACKTOPHS, PAaBHOACUCTBYIONIAs cuia, nedopManus (yrnpyras, IIacTUYecKas),
HEBECOMOCTbh, COOOIIAIOIINECS COCY/IbL;

paznuyath sABieHUs (AUQQy3usi, TEMI0BOE IBMKEHHME YACTHIl BEIECTBA, PABHOMEPHOE IBMKEHHE, HEPaBHOMEPHOE JBHKEHHE,
MHEPLIYS, B3aUMOJICHCTBUE TEJI, pABHOBECHE TBEP/BIX TEJ C 3aKPEIJIEHHONW OCBhIO BPALEHUS, IIepeada 1aBIeHUs] TBEPAbIMHU TEJIaMU,
KHUJIKOCTSIMM M Ta3aMH, aTMoc(epHOe [aBiIeHHe, IUIaBaHWE TeJ, MPEBPAIIEHUS MEXaHWYEeCKOH HHEpPruu) MO OMHMCAHUIO HUX
XapaKTEPHBIX CBOMCTB U HA OCHOBE OMBITOB, AEMOHCTPUPYIOLINX AaHHOE (PU3UYECKOE SIBIICHUE;

pacrio3HaBaTh MPOsIBIIEHNE U3YYCHHBIX (PU3UUYECKUX SBJICHUN B OKPY)KAIOIIEM MHpPE, B TOM 4HcIie (PU3HUECKUE SBJICHUS B MIPUPOJIE:
IIPUMEPBI JBUKEHMS C PA3IMUYHBIMU CKOPOCTSIMH B JKMBOM M HEKUBOHN NPUPOJE, NCHCTBUE CHUIIBI TPEHUS B NPHUPOJAE U TEXHUKE,
BIUSHUE aTMOC(EpHOro JaBJi€HMs Ha >KMBOM OpraHus3M, IUIaBaHUWE pbIO, pplyaru B TeJe YeNOBEeKa, MPU STOM IEpPEBOJUTH
MPAKTUYECKYIO 33/1a4y B y4eOHYIO, BbIIEATh CYIIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3NUECKUX SBIICHMUIA;

ONKCHIBATh W3YYECHHBIE CBOMICTBa Tel W (PU3MYECKUE SIBICHUS, UCHOJb3ys (U3MUecKHe BeIWYMHBI (Macca, 00bEM, MIIOTHOCTh
BELIECTBA, BPEMsI, IIyTh, CKOPOCTb, CPEAHSISI CKOPOCTh, CUJIa YIIPYTOCTH, CHJIA TSDKECTH, BEC TEJla, CHUJIa TPEHUs, JaBjieHue (TBEPAOro
TeNa, JKUAKOCTH, Tas3a), BBITAIKUBAIOLIAs CUJIA, MEXaHH4YecKas paboTa, MOLIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIbI, Ko3(duuumeHt
NIOJIE3HOTO JIEWCTBUSI MEXAHU3MOB, KHHETHUYECKasl U MOTEHIMAIbHAsI SHEPIHsl), IIPU ONUCAHUM MPABHIBHO TPAKTOBATh (PU3MUECKHUIMA
CMBICJI UCIOJIb3YEMBIX BEIMYMH, UX O003HAYEHUS U €AMHUIBI (U3NYECKUX BEJINYMH, HAXOIUTh (OPMYJIbI, CBA3BIBAIOIINE JAHHYIO
($U3NUECKyIO BETUYUHY C IPYTMMHU BEJIMYMHAMH, CTPOUTH IPpaUKu H3yYCHHBIX 3aBUCUMOCTEN (PU3NUYECKUX BEITHUYNH;



XapaKTepu30BaTh CBOMCTBA Tel, (PU3MUECKUE SIBICHHUS M MPOIECCHI, UCIONB3Ys MpPaBUIIa CIOXKEHUS CHJ (BIOJb OIHON MpsMONA),
3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena, NpaBWJIO paBHOBecHs pbluara (0J0Ka), «30JI0TO€ MPaBUIIO» MEXAHUKH, 3aKOH
COXpaHEHHMsI MEXaHMYECKOW SHEpruu, IpU 3TOM JaBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA M 3aIlMCBIBaTh €r0 MaTeMaTHUECKOe
BBIPAKECHMUE;

OOBSICHATH (pU3MUYECKHE SIBICHUS, MPOLIECCH U CBOMCTBA TEJ, B TOM YUCJIE U B KOHTEKCTE CHTyallMi MPaKTHKOOPUEHTHPOBAHHOTO
XapakTepa: BbISIBIISITH IPUYMHHO-CIICJCTBEHHbBIE CBS3H, CTPOUTH O0BACHEHUE U3 1—2 JTIOrMYeCKUX 1IaroB ¢ ONOpoM Ha 1—2 U3y4eHHBIX
CBOWCTBA (PU3NUECKUX SBICHUH, PU3MUECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemaTh pacu€THble 3a1a4ud B 1—2 NecTBUS, MCIONB3Ys 3aKOHBI U ()OPMYIIBI, CBS3BIBAIONIME (DU3MYECKHE BEIMYMHBI: Ha OCHOBE
aHaju3a yCJOBHA 3a/layM 3alMChIBaTh KPAaTKOE YCIIOBHE, MOACTABIATh (pU3MUYECKHE BEIMYMHBI B (DOPMYJIBI U MPOBOAUTH PACUETHI,
HaXOJUTh CHpPAaBOYHBbIE JAHHbIC, HEOOXOMUMBIE Ui pelIeHUs 3aJad, OLICHWBATh PEAJMCTUYHOCTH IOJY4YE€HHOW (Qu3nuecKon
BEJIMYUHBI,

pacrio3HaBaTh MpPOOJIEMbl, KOTOPblE MOXHO PELIUTh INPHU MOMOLIM (PU3NYECKMX METOJOB, B ONHCAHUM MCCIEIOBAHUS BBLACIATDH
IIPOBEPSIEMOE NPEANOIoXKEeHUE (TUIIOTE3y), pa3ivyaTh U MHTEPIPETUPOBATH MOIYYEHHBIH pe3yJbTaT, HaXOAUTb OLUIMOKH B XOJ€
OIBITA, JIEJIAaTh BBIBOJBI I10 €70 PE3yJbTaTaM;

MPOBOAMTH OINBITHI IO HAOMIOACHHUIO (PU3MYECKHX SBIEHUN WM (U3NYECKUX CBOMCTB Tel: (OPMYJIHUPOBATH IPOBEPSiEMbIE
IPENONI0XKEHUs, COOUPaTh YCTAHOBKY U3 MPEI0KEHHOr0 000py10BaHuUs, 3alIMChIBATh X0 ONbITa U (POPMYIUPOBAThH BHIBOJIBI,
BBITNOJHATH NPSMbIE U3MEPEHUS PACCTOSIHUS, BPEMEHH, MAacChl Tela, 00bEMa, CHIIBI U TEMIIEPATYPHI C UCIOIb30BAaHUEM aHAJIOTOBBIX U
U(POBBIX MPUOOPOB, 3aUCHIBATh TOKa3aHUsI TPUOOPOB € YUETOM 3aJaHHOM aOCOIIOTHOM MOTPEIIHOCTH U3MEPEHUH;

IPOBOAMTH HCCIEAOBAHUE 3aBUCUMOCTH OJHOM (PHU3MYECKONW BEJIWYMHBI OT JPYroil € HCIIOJIb30BAHMEM MPSMBIX H3MEPEHUN
(3aBHCHMOCTH IIyTH PaBHOMEPHO ABIIKYIIETOCS T€la OT BPEMEHM JBM)KEHUS Tella, CUJIbl TPEHHsI CKOJIbKEHHs OT Beca Tela, KayecTBa
00pabOTKN MOBEPXHOCTEN TEJl M HE3aBUCUMOCTH CHJIbI TPEHUS OT ILJIOLIAJAN CONPUKOCHOBEHHUS Tell, CUJIbl YIIPYTOCTU OT YAJIMHEHUS
NPYKUHBI, BBITAIKUBAIONIEH CHJIBI OT 00bEMa MOrpYy)XKEHHOM YacTH Tella M OT IUIOTHOCTH >KUAKOCTH, €€ HE3aBUCHMOCTHU OT
IUIOTHOCTH TeJla, OT IIyOWHBI, HA KOTOPYIO MOTPY)KEHO TEJIO, YCIOBHMH IIaBaHUs Tel, YCIOBHM paBHOBECHs pblyara M OJIOKOB),
y4acTBOBaTh B IUIAHUPOBAHUU Y4€OHOI'O MCCIEIOBAaHUS, COOMPATh YCTAHOBKY M BBINOJHATH U3MEPEHUs, CIEAYS MPeI0KEHHOMY
aHy, (UKCUPOBATh PE3yIbTaThl MOJYYEHHOM 3aBUCUMOCTH (PU3MUECKUX BEIMYMH B BUJIE MPEUIOKEHHBIX TAOMUI U TpaduKOB,
JIeJIaTh BBIBOJIBI 110 pe3yJIbTaTaM UCCIIEJOBAHMUS;

IPOBOJUTH KOCBEHHBIE H3MEpEHUs (U3NYECKUX BENWYMH (IUIOTHOCTh BEIECTBAa JKUIAKOCTH M TBEPAOrO Tela, CHUa TPEHHS
CKOJIbKEHUS, JaBJICHHE BO3/yXa, BBITAIKUBAIOLIAsl CHJIA, JEHCTBYIOIIAs Ha MOTPYXKEHHOE B JKHUJIKOCTh Telo, KO3 UIKEHT
MIOJIE3HOTO JICHCTBHUSA TMPOCTBIX MEXAaHU3MOB), CIEAysd MPEAJIOKEHHONM WHCTPYKLUUHU: TPH BBITOJHEHUH HM3MEPEHHMH coOuparth
AKCIIEPUMEHTAIbHYIO YCTAHOBKY U BBIUMCIIATH 3HAUEHUE UCKOMOU BEJIMYUHBL;

co0II01aTh MpaBHJIa TEXHUKH O€30MIaCHOCTH MU paboTe ¢ 1a0opaTOpHBIM 000pYI0OBaHUEM;

yKa3blBaTh NMPHHLMUIIBI AEHCTBUS NPUOOPOB U TEXHUYECKHX YCTPOMCTB: BECHI, TEPMOMETp, ANHAMOMETP, COOOILIAIOIUECS COCYbI,
GapoMeTp, pelyar, MOABMKHBIA U HEMOIBM)KHBIN OJIOK, HAKJIOHHAS! MJIOCKOCTB;



XapaKTepU30BaTh MPUHLIUIIBI ACHCTBHUS U3YYEHHBIX MPHOOPOB U TEXHHUUECKUX YCTPOMCTB C ONMOPOW Ha UX OMHCAHUS (B TOM YHUCIIE:
HOJIINITHUKY, YCTPOUCTBO BOAOIPOBOJA, IMIPABINYECKUI IIPECC, MAHOMETP, BEICOTOMED, NOPIIHEBOM HACOC, apEOMETP), UCIIOIIb3YsI
3HaHUS O CBOMCTBaX (PU3UUECKUX SBJICHHUI U HEOOXOMMbIe (PU3MUECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

IPUBOAUTH MPUMEPH! (HAXOAUTh UHPOPMALIUMIO O IPUMEpPAx) NPAKTUYECKOT0 MCIIOJIb30BaHUs (PU3NYECKUX 3HAHUN B IOBCEIHEBHOU
XKHU3HU JJ1s1 obecrieueHust O€30MaCHOCTH MPH OOpalIeHUH ¢ MPUOOpaMU U TEXHUYECKUMHU YCTPOHCTBAMHU, COXPAHEHHS 37J0POBbS H
COOJIIOIEHHS] HOPM 3KOJIOTMYECKOr0 IIOBEJCHUS B OKPYKaIOILEH Cpesie;

OCYIIECTBIISATh OTOOp MCTOYHHKOB MH(pOpManuu B MHTEepHETE B COOTBETCTBMH C 3a/JlaHHBIM ITOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIMXCS 3HAHUN U MyTEM CpaBHEHHS Pa3IMYHBIX UCTOYHHUKOB BBLICIATH HH()OPMAIIMIO, KOTOpAsl SIBJISETCS POTUBOPEYHBON HIIH
MOYET OBITh HEJOCTOBEPHOM;

UCTIOJIB30BaTh TPU BBINOJHEHUH YYEOHBIX 3aJaHU HAayYHO-TIOMYISIPHYIO JHTEPaTypy (PU3HUEecKoro conuepkKaHHs, CHpPaBOYHBIC
MaTepHaibl, pecypchl cetd VHTepHeT, BiaieTh NpuéMaMy KOHCHEKTHPOBAHUS TEKCTa, MpeodpazoBaHMs MH(OpMALUMM M3 OJHOU
3HAKOBOM CHUCTEMBI B JIPYTYIO;

co3/1aBaTh COOCTBEHHbIE KpAaTKUE IMHUCHbMEHHbIE W YCTHBIC COOOILEHHMS Ha OCHOBE 2—3 MCTOYHMKOB HH(pOpMalMU (U3NYECKOTO
COJIep’KaHus, B TOM 4MCJIe MyOJUYHO Jie]aTh KpaTKue cOOOLIEHHs O pe3yJibTaTaX MPOEKTOB MM YUE€OHBIX UCCIIEI0BaHU, IPU 3TOM
IrPaMOTHO MCIOJIb30BaTh U3YUYEHHBIN MOHATUIHBIN anmnapar Kypca (pU3uKH, COITPOBOXAATH BHICTYIUIEHHE MTPE3EHTAIINEH;

IIPY BBHIMIOJHEHUH Y4EOHBIX MPOEKTOB M HCCIEIOBAHUN pactpelensiTh 00S3aHHOCTU B IPYIIE B COOTBETCTBUHU C MOCTaBICHHBIMU
3a/ladyaMM, CIIEUTh 3a BBINOJIHEHHEM IUIaHa JIEHCTBUM, aJeKBaTHO OLICHUBATh COOCTBEHHBIM BKJIaJ B JIE€ATENbHOCTh TPYIIIBI,
BBICTPAMBaTh KOMMYHUKATUBHOE B3aUMOJEHCTBHE, YUUTHIBAas MHEHUE OKPYKAIOLIUX.

K xoHiy oOyueHust B 8 kiacce npeIMeTHbIE pe3ylbTaThl HA 6a30BOM YPOBHE JIOJKHBI OTpakaTh C(HOPMUPOBAHHOCTH y 00YyYarOIUXCs

YMEHHMN:

MCIIOJIb30BaTh TOHATHUSA: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JBMKEHHE aTOMOB M MOJIEKYJI, arperaTHbIe COCTOSHUS BEILECTBA,
KpUCTAJIIMYECKHE U aMOp(HbIE TeJa, HACHIIIEHHBIM U HEHACBHIIIEHHBIN Tap, BJIaKHOCTh BO3/1yXa, TEMIIepaTypa, BHYTPEHHsISI SHEPI U,
TEIUIOBOM JBUTATENb, DJIEMEHTAPHBIM JJIEKTPUYECKUN 3apsif, JJIEKTPUUYECKOE IOJIE, MPOBOJHUKM M AUDIEKTPUKH, NOCTOSHHBIN
IIEKTPUYECKUI TOK, MArHUTHOE T10JIE;

pa3ianyath ABJIEHUS (TEIUIOBOE PAaCUIMpPEHUE U CKaTHe, TeIionepeaaya, TeIIOBOe paBHOBECUE, CMAauUBaHNE, KalWUISIPHbIE SBJICHMUS,
UCMapeHue, KOHIeHCallys, TUIaBJIeHne, KpUCcTalIn3alus (0TBepieBaHue), KUIIEHHE, TeIuionepeiaya (TermIonpoBOIHOCTh, KOHBEKIIHS,
U3ITyYEHHE), IEKTPU3aLUs TeJ, B3aUMOJICICTBIE 3apsAA0B, NEHCTBUS SJEKTPUUECKOr0 TOKa, KOPOTKOE 3aMbIKaHHe, B3aUMO/IEHCTBHE
MarHuToB, JAEMCTBME MAarHUTHOTO IOJS Ha MPOBOJHUK C TOKOM, AJIEKTPOMArHWTHAs WHIYKIMS) MO OMHMCAHUIO MX XapaKTEPHBIX
CBOWCTB M Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3MUECKOE SBJICHUE;

pacro3HaBaTh MPOSBIECHUE W3YYCHHBIX (DU3MUECKUX SBIIEHUN B OKPYXAlOIIeM MUpPE, B TOM uucie (Gu3nuecKue SBJICHUS B IPUPOJIE:
MIOBEPXHOCTHOE HATSYKEHUE U KaWJLISPHBIE SIBJICHUSI B IPUPOJIE, KPUCTAJUIBI B IpUpoJie, M3inydeHue ColHla, 3aMep3aHie BOJOEMOB,
MOpcKkue Opu3bl, 0Opa3oBaHUE pPOCHl, TyMaHa, HMHEs, CHEra, SJEKTPUYECKHE SBICHHS B aTMocdepe, IEKTPUYECTBO IKHUBBIX



OpPraHU3MOB, MarHUTHOE M0Jie 3eMJIH, APei] MOIOCOB, POJIb MATHUTHOTO IOJIS Ul JKU3HU Ha 3emile, MOJIIPHOE CUSTHUE, IIPU 3TOM
NEPEBOJIUTH MPAKTHUECKYIO 33/a4y B YU€OHYIO, BBIJICIATH CYILIECTBEHHbBIE CBOMCTBA (MIPU3HAKH) (PU3NUECKUX SIBIICHUIA;

OINKCBIBATh W3YYEHHBIC CBOWCTBA Tel U (U3NYECKHUE SBICHMS, UCHOJb3yd (PU3MUECKUE BEIMYMHBI (TeMIeparypa, BHYTPEHHsA
JHEpPrus, KOJUYECTBO TEIUIOTHI, YJAEIbHAs TEIUIOEMKOCTh BELIECTBA, YAEIbHAs TEIUIOTA IUIABJICHUS, YAEIbHAs TeEIIoTa
napooOpa3zoBaHUs, yJeJIbHAs TEIUIOTa CrOPaHUs TOIUIMBA, KO(P(PUUUEHT MOJIE3HOTO AEHCTBHS TEIUIOBOW MAIMHBI, OTHOCUTEIbHAS
BJIQKHOCTh BO3/yXa, JJIEKTPUYECKUH 3apsil, CUiIa TOKA, HJIEKTPUUYECKOE HANpPSIKEHHE, CONPOTUBIIEHUE IPOBOJHHUKA, YIEIbHOE
COIIPOTHUBIIEHUE BELIECTBA, pab0Ta U MOIIHOCTD 3JIEKTPUYECKOTO TOKA), IPU OMUCAHUU MPABUIBHO TPAKTOBATh (PU3UYECKUN CMBICI
UCTIOJIb3YEMBIX BEJTUYMH, 0003HAYCHUS U eIMHUIIBI (PU3NUYECKUX BEITMYNH, HAXOIUTH (YOPMYJIbI, CBSI3BIBAIONINE TAHHYIO (PU3UYECKYIO
BEJIMYHMHY C APYTUMH BETMUYMHAMHM, CTPOUTH I'papUKH U3YYEHHBIX 3aBUCUMOCTEHN (PU3NUECKUX BEIUYMH;

XapaKTepu30BaTh CBOWCTBA TeJl, PU3NUYECKHUE SBJICHUS U MPOLIECCHI, UCIIOIb3YSI OCHOBHBIE TOJIOKEHUS MOJIEKYISIPHO-KUHETHUECKON
TEOPHM CTPOEHUsI BEILIECTBA, PUHLUI CYNEpHO3UIIMHU 0JIeH (Ha KaYeCTBEHHOM YpPOBHE), 3aKOH COXpaHEHMs 3apsja, 3akoH Oma 1
yyacTka uenu, 3akoH Jlxoyns—JIeHIa, 3aKOH COXpaHEHMs SHEPruu, IpU 3TOM JaBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHAa U
3aMMChIBaTh €r0 MATEMAaTUYECKOE BBIPAKEHUE;

OOBSICHATH (PM3UUECKUE MPOLECCHl U CBOMCTBA TeJl, B TOM YHCJIE M B KOHTEKCTE CUTYaLlUH NMPaKTUKOOPUEHTHUPOBAHHOIO XapaKTepa:
BBISIBJISITH IPUYMHHOCIIECTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE U3 1—2 JIOTMYECKUX LIAroB ¢ OMOpoil Ha 1—2 M3y4eHHBIX CBOMCTBA
(bu3nyecKuX SIBIEHUHN, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemath pacuéTHble 3aJaul B 2—3 NEHCTBUS, MCIONb3Ys 3aKOHBI U (OPMYJIbI, CBSI3bIBatOIINE (PU3UUECKHE BEIMYMHBI: HA OCHOBE
aHaJM3a YCJIOBHS 3a/lauM 3allMChIBaTh KPAaTKOE YCIOBHE, BBIABIATH HEJAOCTATOK JIAHHBIX IS PELICHUs 3a7a4M, BEIOMPATh 3aKOHBI U
dopmynbl, HeoOXOAUMbIe JUIs €€ pelIeHUs, MPOBOAUTh Pacy€Tbl MU CPaBHMUBATH MOJYYEHHOE 3HaueHHE (DPU3MUYECKON BEIUYHMHBI C
W3BECTHBIMU JIaHHBIMH;

pacrio3HaBaTh MpPOOJEMbl, KOTOPblE MOXHO PEUIMTh MPHU MOMOIIM (U3UYECKUX METOJI0OB, MCIOJb3Yysl ONHCAHHE HCCIIEAOBaHMUS,
BBIJIETISITH POBEPSIEMOE MPEIIOI0KEHNE, OLIEHUBATh MPAaBUILHOCTh NOPSKA MPOBEACHUS UCCIIEI0BAaHNUS, AETIaTh BBIBOIBL;
IPOBOJUTH OMBITHl MO HAOMIOAEHUIO (PU3UYECKUX SBICHUH WM (U3NYECKUX CBOMCTB TeN (KaNMUISIPHBIE SBJICHUS, 3aBHCHUMOCTb
JaBJICHUSI BO3JlyXa OT €ro o0b&Ma, TeMIlepaTypbl, CKOPOCTH MpOIEccCa OCTHIBAaHUS M HArpeBaHHs IpPHU HU3IYyYEHUH OT ILIBETa
U3Tyyarouiei (morjouaromieif) noBepXHOCTH, CKOPOCTh MCHAPEHUs BOABI OT TEMIEpaTyphl KUAKOCTU U TUIOMIAIU €€ MOBEPXHOCTH,
AIIEKTPU3ALUA TN U B3aUMOJEHCTBUE DJIEKTPUUECKUX 3apsA0B, B3aUMOAECHCTBUE MOCTOSIHHBIX MarHUTOB, BU3YyaJIU3allisl MarHUTHBIX
IOJIE IOCTOSHHBIX MAarHUTOB, JEHCTBUS MAarHUTHOIO IO HA IPOBOJHUK C TOKOM, CBOMCTBAa JJIEKTPOMAarHuTa, CBOWCTBA
JJEKTPOABHUTATENSI TOCTOSSHHOTO TOKa): (hOpMYyJIHPOBAaTh IPOBEpsieMble MPEANOI0KEHUS, COOUPATh YCTAaHOBKY U3 MPEIIONKEHHOIO
000pyI0BaHUs, OIIMCHIBATh XO/] OIbITA U (POPMYIMPOBATH BBIBOBI;

BBINOJIHATh MPSIMBIE U3MEPEHUSI TEMIIEpaTypbl, OTHOCUTEIILHOW BJIAXKHOCTH BO3/1yXa, CHJIbI TOKA, HAIPSXKEHHUS C UCIOJIb30BaHUEM
aHAJIOTOBBIX MPUOOPOB U JATYUKOB (PU3MUECKUX BEJIWYMH, CPABHMBATH PE3yJbTaThl U3MEPEHUHN € Y4ETOM 3aJaHHOM abCONIOTHOU
MOTPEIIHOCTH;



POBOJIUTH HCCIECIOBAHWE 3aBUCUMOCTH OJHON (DM3MUECKOW BEIMYMHBI OT JPYrOdl C HCIONBb30BAHUEM TPSAMBIX H3MEPEHHM
(3aBHCHMOCTb CONPOTUBJIEHUS MPOBOAHUKA OT €0 JUIMHBI, IJIOLIA1 HOMNEPEYHOI0 CEUYEHUS U YIEIbHOIO CONPOTUBIIEHUS BEIIECTBA
IIPOBOJIHHMKA, CWJbl TOKA, WAYLIETO 4Yepe3 IPOBOJHUK, OT HANPSIKEHHs Ha IPOBOJHMKE, HCCIEIOBAaHUE IOCIEAOBATEIBHOIO M
napajyieIbHOTO COSAMHEHU MPOBOJHHUKOB): IJIAHUPOBATH HCCIEOBAHUE, COOMPATh YCTAHOBKY M BBINOJIHATH M3MEPEHUS, CIEIys
IPEUIOKEHHOMY IJIaHy, (GUKCUPOBATh pPe3yJbTaTbl MOJTYYEHHOW 3aBHCHMOCTH B BHJE TaOiMIl U rpadUKoB, AeiaTh BBIBOJBI 110
pe3yJibTaTaM MCCIIEI0BaHNUS;

IIPOBOJUTH KOCBEHHbIE U3MEPEHUs GU3NUYECKUX BEIUUYMH (yAeabHAs TEMJI0EMKOCTh BEIECTBA, COMPOTUBICHUE MPOBOAHUKA, paboTa
U MOUIHOCTb 3JIEKTPUYECKOr0 TOKA): MJIAHUPOBATh W3MEPEHUs, COOMpaTh SKCIIEPUMEHTAIbHYIO YCTAaHOBKY, CIEAys MPEI0KEHHON
WHCTPYKLUH, U BBIYNCIIATh 3HAYCHNUE BEJINYUHBI;

co0uIro1aTh MpaBuiia TEXHUKH O€30IIaCHOCTH ITPpU paboTe ¢ 1a0opaTOpHBIM 000pYyI0BaHUEM;

XapakTepu30BaTh MPUHLUIIBI ASHCTBHUS U3YYEHHBIX MPUOOPOB U TEXHUUECKUX YCTPOMCTB C ONOPON Ha UX OMHMCAaHUS (B TOM YHUCIIE:
CUCTEMA OTOIUIEHMSI JIOMOB, TUIPOMETp, IlapoBas TypOMHA, ammepMeTp, BOJBTMETP, CUETUMK AJIEKTPUUYECKOW HHEPruH,
AJIEKTPOOCBETUTENbHbIE ~ NPUOOPBHI,  HArpeBaTENIbHbIE  AJIEKTPONPUOOPBI  (IIPUMEPHI),  BJIEKTPUUECKHUE  IMPEAOXPAHUTEINH,
3JIEKTPOMArHuT, 3JIEKTPOJIBUTATENIb ITOCTOSHHOIO TOKA), MCIOJIb3Ysl 3HAHUS O CBOMCTBAaX (PM3NYECKUX SIBICHUH M HEOOXOIUMbIE
¢u3nueckre 3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCThIe TEXHUYECKHE YCTPOWCTBA U U3MEPHUTENIbHbIE IPUOOPHI IO CXEeMaM U CXEMATUYHBIM PUCYHKaM (’KHJIKOCTHBIH
TEPMOMETp, TEPMOC, TCUXPOMETP, TUTPOMETP, ABUraTellb BHYTPEHHErO CrOPaHMS, IJIEKTPOCKOIN, PEOCTaT), COCTaBIATh CXEMbI
AIIEKTPUYECKUX LIeTeld ¢ TIOCIeNoBaTeNbHbIM M NapajuleIbHbIM COEAMHEHHEM »JJIEMEHTOB, pa3jinyasi YCJIOBHblE 00O3HaueHUs
AJIIEMEHTOB JIEKTPUYECKHX LIETIEH;

IPUBOJIUTH MPUMEPHI (HAXOIUTh UHPOPMAIUIO O MPUMEPaX) MPaKTHUYECKOI0 UCIOIb30BaHUs (PU3MUECKUX 3HAHUN B MOBCEIHEBHOM
KU3HU N5l oOecriedeHusl Oe30MacHOCTH NpU OOpallleHuH ¢ MpUOOpaMu M TEXHUYECKUMHU YCTPONCTBaMH, COXpPAHEHHUS 370POBbsS U
COOJTIOJICHHSI HOPM 3KOJOTMYECKOT0 TIOBEICHUS B OKpY Kalollei cpejie;

OCYIIECTBIIATh MOUCK MH(pOpManuu puandeckoro cojepkanusi B MIHTepHeTe, Ha OCHOBE MMEIOUIUXCS 3HAHUN U MyTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX UCTOYHUKOB BBIJIENATH HH(OPMAIINIO, KOTOPas SBJSETCS MIPOTUBOPEUMBOM MITM MOXKET OBITh HEIOCTOBEPHO;
HCIIOJIb30BaTh MPH BBIMOJIHEHUH YYEOHBIX 3aJaHUN HAyYHO-TIONYJSPHYIO JIUTEPAaTypy (U3MUECKOro COAEp)KAaHUS, CIIPAaBOYHBIE
MaTepHaibl, pecypcsl cetd VHTepHeT, BiaieTh NpuéMaMy KOHCHEKTHPOBAHUS TEKCTa, MpeoOpazoBaHMs MH(OpMAIMM U3 OJHOU
3HAKOBOW CUCTEMBI B JIPYTYIO;

co3/1aBaTh COOCTBEHHBbIE NHCbMEHHBIE M KpaTKHE YCTHBIE coOOLIeHHs, 0000mmas HH(OPMAIMIO M3 HECKOJIBKMX HCTOYHUKOB
(U3NYECKOro COAEpIKaHUs, B TOM UYHUCIIe MYOJINYHO NPEACTABIATh PE3YIbTaThl IPOEKTHOW MIIM UCCIIEA0BATEIbCKONW JESTEIbHOCTH,
IIPY ATOM IPaMOTHO HUCHOJIb30BATh U3YYCHHBIH MOHATUIHBIN anmnapar Kypca (pU3HKH, COIIPOBOKIATh BBICTYIJICHUE IIPE3EHTALUEH;
IpPU BBINOJIHEHUM Y4EOHBIX IPOEKTOB M HCCIEAOBAHMM (PU3MUECKUX IPOLECCOB paCHpeAessaTb OOSI3aHHOCTH B TIpymme B
COOTBETCTBUHU C IIOCTaBJICHHBIMHM 3aJa4aMH, CICAWTHh 3a BBIIIOJHEHUEM IUIaHA JACUCTBHHM W KOPPEKTUPOBATH €ro, aJeKBaTHO



OILICHUBATh COOCTBEHHBIN BKJIAJ B JCATEIBHOCTh TPYIIIBI, BHICTPAUBATh KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, MPOSBIISS TOTOBHOCTD
pa3pemath KOHQIHUKTHL.

K konmy oOyuenus B 9 kjacce mpeaIMeTHbIC pe3yIbTaThl Ha 6a30BOM YPOBHE JOJDKHBI OTpaXkaTh CHOPMHUPOBAHHOCT Y O0YUAIOIIMXCS

YMEHHUI:

UCIIOJIb30BaTh IOHATHUSA: CHCTEMa OTCY€Ta, MaTepualibHas TOYKa, TPAaeKTOPUs, OTHOCUTEIBHOCTh MEXAHWYECKOTO JBUIKECHMS,
negopmanus (ynpyras, IacTU4ecKas), TPeHUE, LHEHTPOCTPEMUTENILHOE YCKOPEHUE, HEBECOMOCTh M NEPErpy3Ku, LEHTP TSHKECTH,
abCcoMOTHO TBEPJOE TEJO, LEHTP TSHKECTH TBEPIOTO Tela, PaBHOBECHE, MEXaHMUYECKHE KOJeOaHHWs U BOJHBI, 3BYK, MH(PA3BYK H
yIbTPa3BYK, 3JIEKTPOMArHUTHBIE BOJIHBI, IIKaJa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTb M JIalbHO30PKOCTb, CHEKTPHI
UCITYyCKaHHsI U NOJIOIEeHHs], alib(a, OeTa- u raMMa-u3aydeHus, U30TOIIbI, AJepHasi SHEPreTUKa;

pa3nuyath SABICHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE NMPSMOJIMHEHHOE JBUKEHHE, PABHOYCKOPEHHOE NPSIMOJIMHENHOE JIBH)KEHUE,
cBOOOJIHOE MaJIeHHe Tel, paBHOMEPHOE JBMKEHHME 10 OKPYKHOCTH, B3aUMOJICHCTBUE TeJ, pEaKTHUBHOE JBM)KEHHUE, KoJeOaTelbHOe
JBIDKEHUE (3aTyXalollde U BBIHYKICHHbIE KojeOaHMs), pPE30HAHC, BOJIHOBOE JBIJKEHHE, OTpakeHHE 3BYyKa, HpPSIMOJIMHEIHOE
pacnpocTpaHeHue, OTPaKEHUE U MPEIOMIIEHUE CBETA, IOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3oKeHUE OEJIoro CBeTa B CIEKTP U
CIIOKEHHME CIIEKTPAIbHBIX IIBETOB, IUCIEPCUSl CBETa, €CTECTBEHHAs pPa/JMOaKTUBHOCTb, BO3HMKHOBEHME JIMHEHYATOrO CIEKTpa
U3JIY4€HUs) 110 OIMCAHUIO UX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB, IEMOHCTPUPYIOIUX JaHHOE (PU3HUYECKOE SBICHUE;
pacrno3HaBaTh MPOSBIEHUE W3YYEHHBIX (PU3MUECKUX SBJICHUH B OKpY)KarolleM MHUpe (B TOM 4Hcie PU3NYECKUE SBJIECHUS B IPUPOJIE:
IPWIMBB U OTJIMBBI, JBWXKEHHE IUIaHET COJHEYHOM CUCTEMBI, PEAKTHUBHOE JIBMIKEHUE JKUBBIX OPraHM3MOB, BOCIPHSITHE 3BYKOB
KUBOTHBIMH, 3€MJIETPSICEHHE, CEHCMUUECKHE BOJHBI, IIyHAMH, 3XO, I[BETa TeJ, ONTHYECKUE SIBIECHUS B MPUPOJE, OMOIOTrHYECcKOe
JefCTBUE BUIMMOTO, YJIbTPaduOJIETOBOIO U PEHTI€HOBCKOIO U3TyYEHHUH, €CTECTBEHHBIN paJUOaKTUBHBIA (POH, KOCMUYECKHE TYyUH,
PaAMOAaKTUBHOE W3JIY4YEHHE MPHUPOJHBIX MHUHEPAJIOB, JEHCTBHE paJMOAKTUBHBIX M3IYyYEHHH Ha OpraHU3M YeJIOoBeKa), IPHU ITOM
NEePEeBOIUTH MPAKTHUECKYIO 331a4y B YU€OHYIO, BBIACIATH CYILIECTBEHHbIE CBOWCTBA (IPU3HAKH) (PU3NYECKUX SIBICHUII;

ONKCHIBATh U3yUYCHHbIE CBOMCTBA Te U (PU3NYECKUE SBJICHUS, UCMOB3YS (PU3NYECKHE BETUUYUHBI (CpPEIHSS U MTHOBEHHAs! CKOPOCTh
T€Na NP HEPAaBHOMEPHOM [BUKEHHH, YCKOPEHHUE, NEPEMEILLEHHUE, NIyTh, YIJIOBas CKOPOCTb, CHJIa TPEHHUS, CHJIa yIIPYrOCTH, CHJIa
TSOKECTH, YCKOpEHHE CBOOOJHOTO MaJEHUs, BEC Tella, MMITYJIbC Teja, MMIYJIbC CHJIbI, MEXaHW4eckas paboTa M MOIIHOCTD,
MOTEHLMAIbHAsl SHEPrusl Teja, MOAHITOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS PHEPIUs CXKATON NMPYKUHBI, KUHETHYEeCKas
SHEprus, MoJHasg MEXaHWYecKasi SHEpPIusl, IEPUo U YacToTa KoJieOaHW, IJTMHA BOJIHBI, IPOMKOCTh 3BYKa U BBICOTAa TOHA, CKOPOCTh
CBETa, IMOKa3aTellb MPENIOMIICHHS CPEeibl), IPU OMHCAHUU IMPABUIBHO TPAKTOBATh (PU3MUYECKHI CMBICI HCIIOJIB3YEMbIX BEJIWYMH,
0003HaueHMsI ¥ €AWHUIB! (PU3MUYECKUX BEITUYMH, HAXOIUTHh (OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (DPU3MUECKYIO BEMUYHMHY C JAPYTUMH
BEJIMYMHAMU, CTPOUTH IPauKH N3yYEHHBIX 3aBUCUMOCTEN (PU3NUYECKUX BEJINYMH;

XapaKTepu30BaTh CBOMCTBA TN, (PU3MUECKUE SIBICHUS U NPOILECCHI, UCTOIb3Yys 3aKOH COXPAHEHHs SHEPruH, 3aKOH BCEMHUPHOTO
TATOTEHUS, IPUHIUI CYIEPIO3ULUN CHJI, IPUHLIMII OTHOCUTEIBHOCTH ['amwites, 3akoHel HpIOTOHA, 3aKOH COXpaHEHUS MMITYJIbCA,
3aKOHBI OTPAKEHUS U IPEJIOMIICHHUS CBETA, 3aKOHBI COXPAHEHUs 3apsiIOBOT0 U MacCOBOTO YHUCEI IPHU SACPHBIX PEAKLUAX, IPH STOM
JIaBaTh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA U 3aIIMCHIBATh €0 MAaTEMaTHUECKOE BBIPAXKEHUE,



OOBSICHATH (PU3UYECKUE MPOLIECCHl U CBOMCTBA TEJ, B TOM YHCJIE M B KOHTEKCTE CUTYAIMi MPAKTUKOOPHUEHTUPOBAHHOTO XapakKTepa:
BBISIBJIATh IPUUUHHO-CIIEICTBEHHBIE CBS3U, CTPOUTHh OOBSICHEHUE U3 2—3 JIOTHYECKUX I1aroB C OMOPOM Ha 2—3 M3yuyeHHBIX CBOWCTBA
bu3nUecKuX SBICHUH, GPU3NIECKUX 3aKOHOB WM 3aKOHOMEPHOCTEH;

pewiath pacuéTHble 3a7auyd (ONMpAIOLIMEcs Ha CUCTeMy M3 2—-3 ypaBHEHHUI), UCHOJb3ys 3aKOHbI M (OPMYJIbI, CBS3bIBAOLIME
¢u3nueckre BENMYMHBI: Ha OCHOBE aHAIM3a YCIOBHS 33Ja4yd 3alHChIBAaTh KPAaTKOE YCIOBHE, BBIABIATH HEIOCTAIONIME WIIH
U30BITOYHBIC JTaHHBIC, BBIOMpPATh 3aKOHBI M (HOPMyJbl, HEOOXOJMMBIE Ui PpEHICHUS, IMPOBOIUTH pAacyéTbl W OLEHHUBATH
PEATMCTUYHOCTD MTOJYYEHHOTO 3HaUCHUsI (PU3MUECKON BEJIMUYHHBI,

pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOKHO PELIUTh IMPH MOMOIIM (U3NYECKUX METOAOB, HCIONb3Ys ONHCAHUE HCCIECIOBAHUS,
BBIJICJIATh IPOBEPSAEMOE MPEIINOI0KEHNEe, OLEHUBATh NPAaBUIBHOCTh MOpSAAKA IPOBEICHMUS HCCIEAOBAHUS, [JelaThb BBIBOJBI,
UHTEPIPETHUPOBATH PE3YNIbTAaThl HAOIIOIEHUH U OIBITOB;

IPOBOJUTH ONBITHl MO HAOMIOAEHUIO (U3UYECKUX SBJICHUM WM (U3NYECKUX CBOWCTB Tel (M3ydyeHUE BTOpOro 3akoHa HbroToHa,
3aKOHA COXPAHEHUS SHEPTHH, 3aBUCHMOCTH MEpro/ia KojJeOaHUi MPYy>KHHHOTO MasiTHUKA OT MAcChl Tpy3a U JKECTKOCTH MPYKHUHBI U
HE3aBUCHMOCTh OT aMIUIATY/bl MAJIBIX KOJICOaHUH, MPSMOJIMHEHHOE PACIPOCTPAHEHUE CBETa, pa3lIoKeHHE Oeoro CBeTa B CIEKT,
U3y4eHHE CBOWCTB M300pa)kKeHUs B IIJIOCKOM 3€pKajle M CBOWMCTB M300pa)keHHs NpeAMeTa B coOuparollei JMH3e, HalJoJeHHe
CIUIOIIHBIX M JMHENHYAThIX CHEKTPOB M3IYYEHHs): CAMOCTOSATENBHO COOMpaTh YCTAHOBKY M3 M30BITOYHOTO Habopa o0OpynOBaHMS,
OTIHCHIBATH XOJI OTIBITA U €T0 PE3YNIbTaThl, POPMYIHPOBATH BHIBOJIBI,

IPOBOJUTH MPU HEOOXOJUMOCTH CEpUI0 MPSIMBIX HW3MEPEHUH, ONpenelss cpelHee 3HaueHUe H3MepsieMOM BeIMYuHbl ((OKycHOe
paccrosiHue coOuparoiei TMH3b1), 000CHOBBIBATH BHIOOP CII0c00a u3MepeHus (M3MEepUTEILHOTO Tprbdopa);

IPOBOJUTH HCCIEIOBAaHUE 3aBHCUMOCTEH (DM3NYECKUX BEIMYUH C HCIOJIb30BAaHUEM MPSMBIX HM3MEpEeHUH (3aBUCHUMOCTb IYTH OT
BpPEMEHU NPH PaBHOYCKOPEHHOM JBIKEHUH 0e3 Ha4aJbHOW CKOPOCTH, Meproja KojaeOaHHii MaTeMaTHIECKOTr0 MasiTHUKA OT JUTWHBI
HUTH, 3aBUCHMOCTH yTJIa OTPaKCHHUS CBETA OT YIJia MaJeHHus U yria MPeJOMIICHHUs OT yrila MaJeHus1): MJIaHUPOBaTh UCCIEOBaHUE,
CaMOCTOSITENIbHO cOOMpaTh YCTaHOBKY, (DMKCHPOBATh PE3yJIbTaThl MOJYYECHHON 3aBUCUMOCTH (PM3UYECKUX BETUYMH B BHJIE TaOIHUIl U
rpauKoB, JeNIaTh BHIBOJIBI IO PE3yJIbTaTaM UCCIIEJOBAHUS;

IPOBOJUTH KOCBEHHbIE M3MEPEHUS (PU3HMUECKUX BEIIMUYMH (CpPelHss CKOPOCTh U YCKOPEHHE Tella NMPH PaBHOYCKOPEHHOM JIBHKEHHH,
YCKOpEHHE CBOOOAHOTO MaJEHUsl, KECTKOCTh MPY>KUHBI, KOA(POUIMEHT TPEHUSI CKOJBKEHUs, MeXaHHueckass padoTa U MOLIHOCTb,
94acToTa U Meproj KojJeOaHHii MaTeMaTHIECKOTO U MPYKUHHOTO MasTHUKOB, ONTHYECKAs CHjla COOMpAIOIIel JTMH3HI, paJInOaKTHBHBIH
¢$OH): TUTAHUPOBATh HM3MEPEHHs, COOMPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY W BBIOJNHATH H3MEpPEHHs, CIenys MpeasIOKeHHON
UHCTPYKLIMU, BBIYUCIATH 3HAYEHUE BEIWYMHBI M AHAJIU3UPOBATh IOJYYEHHBIE PE3YNbTaThl C YUETOM 3aJaHHOM MOTPEUIHOCTH
U3MEPEHU;

co0II01aTh MpaBHJIa TEXHUKH O€30MIaCHOCTH MU paboTe ¢ 1a0opaTOpHBIM 000pYI0OBaHUEM;

pa3nnyaTth OCHOBHBIC NMPHU3HAKU M3YUEHHBIX (U3UUECKUX MOJeNeil: MaTepuaibHas TO4YKa, abCONIOTHO TBEPAOE TENO, TOUCUHBIH
UCTOYHUK CBETa, JIy4, TOHKas JINH3a, IJIAHETapHasi MOJEb aTOMa, HYKJIOHHAs! MO/I€Ib aTOMHOTO SIpa;



XapaKTepU30BaTh MPUHLIUIIBI ACHCTBHUS U3YYEHHBIX MPHOOPOB U TEXHHUUECKUX YCTPOMCTB C ONMOPOW Ha UX OMHCAHUS (B TOM YHUCIIE:
CIMJIOMETpP, JATUYUKU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHMsI, pakeTa, 3XOJIOT, OYKH, MEpHUCKoll, (oToanmapar, ONTHYECKHUE
CBETOBOJIBI, CIIEKTPOCKOII, JI03UMETp, KaMepa BuiibcoHa), UCTIONB3ys 3HAHUS O CBOMCTBAaX (pU3MYECKHX SIBICHUH M HEOOXOAUMBIE
¢du3nueckre 3aKOHOMEPHOCTH;

UCTIOJIB30BAaTh CXEMBI i CXeMaTHYHbIE PUCYHKH U3YUYE€HHBIX TEXHUYECKHX YCTPONCTB, U3MEPUTEIIBHBIX MPUOOPOB M TEXHOJIOTHIECKUX
IPOIIECCOB MPU PELICHUH Y4€OHO-TIPAKTUUECKUX 33714, ONTHYECKUE CXEMBI Ul MOCTPOCHUS M300paKEHUH B IUNIOCKOM 3epKaje W
coOuparoniei JIMH3e;

NPUBOUTH MPUMEPHI (HAXOAUTh UHPOPMALIMIO O MPUMEPAX) MPAKTUIECKOTO HCIOIB30BaHUS (PU3MUECKUX 3HAHWHA B TIOBCEIHEBHOM
KHU3HU JJ1s1 obecrieueHust 6€30MaCHOCTH MpH OOpallleHuu ¢ NMpUOOpaMu M TEXHUYECKUMHU YCTPOHCTBAMHU, COXPAHEHUS 37J0POBbS U
COOJIIOJICHHSI HOPM 3KOJIOI'MYECKOI0 IIOBEACHUS B OKpY Kalollel cpee;

OCYILECTBIIATh NOUCK MHGpOpMauuu (U3NYECKOro cojepkaHus B VIHTepHeTe, caMOCTOATENbHO (OpMYyIUpysl HMOUCKOBBIN 3aIpoc,
HAXOJUTh TYTH ONPEACNCHHs TOCTOBEPHOCTH TMOJIY4YeHHOW WH(GOpMAIMA HA OCHOBE HMMEIOIIMXCS 3HAHWWA W JOMOJHHUTEIBHBIX
HUCTOYHHKOB;

UCTIOJIB30BaTh TPU BBHINOJHEHUH YYEOHBIX 3aJaHU HayYHO-TIOMYISIPHYIO JHTEPaTypy (PHU3MUEcKOro coaepkaHUs, CIPaBOYHBIC
MaTepuaibl, pecypcsl cetu VHTepHeT, BiaaeTh NpUEMaMU KOHCIIEKTHPOBAHMS TEKCTa, MpeoOpa3oBaHus MHPOpPMAIMM U3 OHOU
3HAKOBOM CUCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHbIE NMHCbMEHHbBIE M YCTHBIE COOOIIEHHS Ha OCHOBE MH(OPMALMU U3 HECKOJBKUX HCTOYHUKOB (PU3NYECKOTO
COJIepKaHus, MYOJUYHO TMPEACTABIATh PE3yJbTaThl MPOEKTHON MM MCCIIEAO0BATENbCKOM JEATeNbHOCTH, MPU 3TOM TIPaMOTHO
UCIIOJIb30BaTh M3YyYEHHBIH MOHATUHHBIN amnmapar u3ydaeMoro pasjena (pU3MKM M CONpPOBOXKIATh BBICTYIUIEHHE Mpe3eHTaluel ¢
y4€TOM 0COOEHHOCTEN ayTUTOPUU CBEPCTHUKOB.

TEMATHYECKOE INTAHUPOBAHHUE

7 KIIACC
KosaunyecTBo 4acoB
K I JJIeKTPOHHBIE
OHT aK
Ne P (undposbie)
HanmenoBaHue pa3/ie/ioB U TeM IPOrpaMMbl poJIb THYEC
n/n Bcero o0pa3oBaTe/ibHbIE
HbIE KHe
pecypcsl

pador  padot
bl bl

Pa3neu 1. ®usuka u e€ posib B NO3HAHMHU OKPYKAKOIIEro MHpPa

11

®du3uKa - HayKa 0 IPUPOJIe 2 bubmuorexa [JOK




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

12 @ 9 bubmuorexa [JOK
' HBHHCCKHIE BEIIHMIbL https://m.edso0.ru/7f416194
13 E . 5 bu6mmoreka [IOK
: CTECTBEHHOHAYYHBI METO]I TO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazueny 6
Pa3nea 2. IlepBoHayaibHble CBeleHHS O CTPOEHHMH BelleCcTBA
21 C 1 bubmuorexa [JOK
' TPOCHHE BeIECTBa https://m.edsoo0.ru/7f416194
2.2 JIBr>kKeHrEe U B3aMMO/ICHCTBHE YaCTHI] BEIIECTBA 2 bubmorexa [JOK
' A tsetn https://m.edsoo.ru/7f416194
bubmuorexa [JOK
2. A 2
3 TPETATHDIC COCTOAMITE BELecTba https://m.edso00.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBuikeHune u B3aumMoaeiicTBue e
bu6mmoreka [IOK
A M
3 CXAHITIECROC ABIDKEHHC 3 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
3.2 | Muepus, Macca, II0THOCTS 4 https://m.edso00.ru/7f416194
bu6mmorexa [IOK
33 Crna. Buet can 14 https://m.eds00.ru/7f416194
Uroro mo pazneny 21
Pa3nea 4. laBienne TBEPABIX TeJl, :)KUAKOCTEH H I'a30B
4.1 [aBnenue. Ilepenaya naBneHus: TBEpAbIMU TEIAMHU, )KUIKOCTIMH U Ia3aMu 3 bubmorexa HOK
' FepeAata P > A https://m.eds00.ru/7f416194
bubmuoreka [JOK
42 flanterue XHAKoCTH > https://m.eds00.ru/7f416194
4.3 ATMmochepHoe naBieHe 6 bubnuoreka [IOK



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

4.4 JleficTBHE KUJKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TEJIO 7 2 3 httos://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nea 5. PaGora n MOIIHOCTD. JHEpPrus
bubmuorexa [JOK
>1 Pabora i moruocTs 3 1 https://m.eds00.ru/7f416194
bubmuorexa [JOK
52 Hpoctere mexarmsM > 1 https://m.edsoo0.ru/7f416194
bubmuorexa [JOK
>3 Mexanteciast oneprits 4 L 1 https://m.edso0.ru/7f416194
Utoro no pazneny 12
Pe3epBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 12
8 KUIACC
KoanuecTBo yacos
Kour  IIpak  DJIEKTPOHHBIE
Ne
: HaumeHoBaHue pa3esioB H TeM MPOrpPaMMbl poJb Tidec  (UHppoBLIe)
n/n Bcero  Hble KHe oOpa3oBaTe/ibHbIE
pador paGor  pecypchl
bl bl
Pasnen 1. TenioBble siBiaeHUs
. bu6mmoreka [IOK
11 CTpocHHe i CBOHCTBA BELCCTBA ! https://m.edsoo.ru/7f4181ce
1.2 TemoBbIe poLIECCHI 21 1 ) bubmmorexa [OK

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



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

Uroro mo pazneny 28
Pa3zne 2. DiiekTpuyeckrue 1 MAarHUTHbIE SIBJICHUS
2.1 DIEeKTPUYECKHE 3apsaabl. 3apsyKeHHBIE TEIA U UX B3aUMOJECHUCTBUE 7 1 bubmorexa LHOK
' P PAABL. 53p s https://m.eds00.ru/7f4181ce
. . bu6mmoreka [IOK
2.2 [ToCTOSIHHBIN STEKTPUUECKUNA TOK 20 2 7 httos://m.edsoo.ru/7fA181ce
bubmuorexa [JOK
2.3 MarnuTHbe ABICHHA 6 1 15 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
24 DJIeKTPOMATHUTHA MHILYKIHL 4 https://m.edsoo.ru/7f4181ce
Utoro no pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 4 145
9 KJIACC
KoaunuecTBO 9acoB
DJIEeKTPOHHBIE
Kour IIpak
Ne (uudpossbie)
HaumeHoBaHuUe pa3aejioB M TeM MPOrPaMMBbI poJibL THYEC
n/n Bcero oOpa3oBaTe/ibHbIE
HbIE KHe
pecypcsbl
pador  pador
bl bl
Pasznea 1. Mexannueckue siBJeHUS
bubmuorexa [JOK
1.1 MexaHndeckoe IBMKEHUE U CIIOCOOBI €0 OIUCAaHUS 10 1 https://m.edsoo.ru/7f41a4a6
. bubnmoreka [JOK
1.2 Bsaumozerctaue Ten 20 1 3 https://m.edsoo.ru/7f41a4a6
13 3aKOHBI COXPAHECHHS 10 3 bubmuorexa [JOK



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

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

Wtoro mo paszneny 40
Pa3pen 2. Mexann4ueckue KoJe0aHUA M BOJHBI
bubmuorexa [JOK
2.1 M 3] 7
CXAHITHECIHUE KOIEhANHA https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
2.2 M ) 8
CXBHHECKHE BOMHEL 3BYK https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15
Paznen 3. DjieKTpOMarHuTHOE 110JI€ ¥ 3JIEKTPOMATHUTHBIE BOJIHBI
3.1 DJIEKTPOMATrHUTHOE TOJIE Y DJIEKTPOMATHUTHBIE BOJIHBI 6 Bubmorexa ITOK
' p p https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 6
Pa3znea 4. CBeToBbIe IBJIEHUS
4.1 3aK0HBI PACIIPOCTPAHEHHUS CBETA 6 Bubmorexa ITOK
' pactipoctp https://m.edsoo.ru/7f41a4a6
bu6nmoreka [JOK
4.2
JIMHSBI I ONTHHECKHE NPHOOPSI 6 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
4. P
3 asnokeHue 0eJIoro cBera B CIIEKTP 3 httos://m.edsoo.ru/7f41a4a6
Uroro mo pazneny 15
Pasznea 5. KBanToBble sIBJeHUA
51 Hcnyckanue ¥ MOTJIOMIEHE CBETA aTOMOM 4 bubmorexa LIOK
' Y HI https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
52 CTpoenue aTomHOro spa 6 https://m.edsoo.ru/7f41a4a6
5.3 SnepHbie peakuu 7 bubmorexa HOK

https://m.edsoo.ru/7f41a4a6
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Uroro no pazneny 17

Pa3znea 6. [loBTOpUTEILHO-0000 1A NI MOYJIb

bubmuorexa [JOK
6.1 I1 6006 7-9 9
OBTOpeHHE U 000011eHIE coAepKaHUs Kypca PU3HKH 3a KJ1acc https://m.edsoo.ru/7f41ada6
Wtoro mo paszneny 9
OBIIEE KOJIMYECTBO YACOB 110 [TPOI'PAMME 102 3 27
HOYPOYHOE IIVTAHUPOBAHUE
7 KJIACC
KosmmmuecTBo yacos
DJIEeKTPOHHbIE
Kour  IIpak  [lara
Ne uudposbie
Tema ypoka Bcer poab THYeC = M3Yy4eH
n/n o0pa3oBaTe/bHbIC
] HbIE KHe usi
pecypcsl
pabdor  pabort
bl bl
1 ®dusnka — Hayka o npupoje. SABneHus npupoasl. uzndecKue BIeHUus 1
) MexaHuueckue, TEIIOBbIE, JJIEKTPUUECKHE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIE 1
SIBJICHUSL
3 Pu3nyecKue BEIINYUHBI U X U3MEPEHHE 1
4 Ypok-uccnenosanue "M3mepenue reMeparypsl IpH MOMOIIH KUKOCTHOTO 1 1
TEPMOMETPA U JTaTUYUKA TEMIIEpATyphI"
; gaK ¢buzuka u ZIPYTHE ECTECTBEHHbIE Haygn U3Y4aloT MPUPOLY. } . Bu6mnorexa [OK
CTCCTBGHHOHay‘IIiBII/I MECTOA IMMO3HAaHUA. UIIMCAHHUC q)HSH‘{GCKI/IX SIBJICHHUH C https://m.edsoo.ru/ff09f72a
MOMOIIbIO MOJIENe
6 VYpok-uccnenoanue "[IpoBepka runoTes3bl: JaJbHOCTD MOJIETA IIAPUKA, 1 1



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/ff09f72a

IMYMICHHOI'O T'OPHU30HTAJIbHO, TEM 60J'IBH.I€, yeM O0JIbIIIE BBICOTA l'Iy'CKa"

7 C 0 bubnmoreka [JOK
TPOEHUE B TBa. OIBITHI, JIOKA3bIB e TUCKPETHOE CTPOECHUE B TB
POCHHE Betiectsa » IOKA3HIBAIOMHE INCKPETHOC CTPOCHUE BCINCCTRA https://m.edsoo.ru/ff09fe0a
8 I bu6mmoreka [IOK
BIDKEHHE YaCTHUI] BEIIECTBA
Hsett https://m.edsoo.ru/ff0a013e
9 VYpok-uccnenoanue «OMBITHI 10 HAOIOACHHUIO TETUIOBOT'O PACIIMPESHUSI Ta30BY
10 ArperaTHble COCTOSIHMSI BELLIECTBA
" B3aumocBs3b Mex 1y CBOWCTBaMU BemeCTg B %asm.lx arperaTHbIx COCTO}IHI/I}IXU Bumnorexa LOK
M UX aTOMHOMOJIEKYIIAPHBIM CTPOCHUEM. HHOCTH arperaTHbIX COCTOSTHUMN
ATOMHOMOJICKYJIAP CTpocHHe CODCHHOCTH arpera cocto https://m.edsoo.ru/ff0a0378
BOJBI
12 M p bu6mmoreka [IOK
exaHu4Jeckoe IBrkeHre. PaBHoMepHOE U HEPABHOMEPHOE JIBMIKEHHE
A P P P a https://m.edsoo.ru/ff0a05c6
13 C B bu6mmoreka [IOK
KOpocTh. ENUHUIIBI CKOPOCTH
P UL P https://m.edsoo.ru/ff0a079c
14 p bu6mmoreka [IOK
acyeT MyTH U BPEMEHU JIBHIKEHUS
yr p A https://m.edsoo.ru/ff0a0ae4
15 WNuepuus. 3akoH unepuuu. B3anmonelicTBue Tes Kak IpUYUHA U3MEHEHUS bubmmorexa LIOK
CKOPOCTH JIBHKECHHUS TEI https://m.edsoo.ru/ff0a0c10
16 0 p 5 bubmuorexa [JOK
JIOTHOCTE B TBa. Pacuer Maccel 1 00beMa Tela 0 €ro IIOTHOCTH
OTHOC eliec cHe cc 00Be © 0 €10 TLIOTHOC https://m.edsoo.ru/ff0a0fee
17 JlaboparopHas pabota «OnpeaeneHre IIOTHOCTH TBEPIOTO Tea
18 p " " bubnnorexa [IOK
emenne 3aaa4 no teme "IlnoTHoCTh BemiecTBa
A m https://m.edsoo.ru/ff0al23c
19 Cwita Kak XapakTepHCTHKa B3aumoaercTBus Ten. Cuna ynpyroctd. 3akoH ['yka
20 JlaboparopHas paboTa «/3ydeHne 3aBUCUMOCTH pacTsbkeHus (aedopmarim)
MPY>KUHBI OT IPUIIOKEHHON CHITBI»
21 ABnenue tarorenus. Cuia TAXKECTH
22 CBA3b MEXY CUJION TSKECTH M Maccol Tena. Bec Tena. Pemenue 3agay o bubmuoreka [IOK
teme "Cuna Tsokect" https://m.edsoo.ru/ff0al778
23 Cuna TspKecTH Ha Ipyrux Iutanerax. @uznueckue XapakTepUCTUKU MIIaHET bubnnorexka [HOK



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778

https://m.edsoo.ru/ff0a1502

24 Wsmepenue cuit. luHaMOMETP BH6J_IHOTeKa Lok
https://m.edsoo.ru/ff0al8cc
25 Bec Tena. HesecomocTs Bubmiorexa LIOK
https://m.edsoo.ru/ff0al778
26 CI105KeHue JBYX CHII, HAIIPABJIEHHBIX 10 OJHOMN MpsMoii. PaBHOIEHCTBYOMAs bubnuoreka [IOK
cuiI https://m.edsoo.ru/ff0ala70
27 Pewenue 3anau no reme "PaBHonelicTByromas cui”
28 TpeHue ckobXEHUS U TPEHHUE TTOKOsA. TpeHre B IPUPOJIe U TEXHUKE BH6J,IHOTeKa Lok
https://m.edsoo.ru/ff0alb9c
29 JlaboparopHas pabota «/3ydyeHne 3aBUCUMOCTH CUJIbI TPEHUS CKOJIbKEHUS OT bu6moreka LIOK
CHUJIbI IABJICHUS U XapaKTepa CONPUKACAIOIINXCSI TOBEPXHOCTEN» https://m.edsoo.ru/ff0alcc8
30 Pewienue 3a1au Ha onpeeneHue paBHOICUCTBYIOIIEH CHUITbI
31 Pemenue 3amau nmo remam: «Bec tenay, «I'paduyeckoe nzodpaxeHue cuim, bub6mmorexa IIOK
«Cubly, «PaBHOACHCTBYIOIIAS CHIT» https://m.edsoo.ru/ff0alde0
32 KonTponbHas pabota no Temam: «MexaHudeckoe IBHKeHHE», «Macca,
MJIOTHOCTBY, «Bec tenay, «I['padudeckoe nzodpaxenue cuny, «CUib»
33 Jasnenue. CriocoObl yMEHbBIIICHUS U YBETTUYCHUS JaBICHUS BH6J,1HOTeKa oK
https://m.edsoo.ru/ff0a20a6
34 JlaBnenue ra3a. 3aBUCUMOCTH JIaBJICHHS Ta3a OT 00bEMa, TeMITepaTypbl BH6J.IHOTeKa Lok
https://m.edsoo.ru/ff0a2376
35 Ilepenaya naBieHus TBEPABIMH TEJIAMU, KUIKOCTIMU U razamu. 3akoH [lackais BH6J_IHOTeKa LOK
https://m.edsoo.ru/ff0a25b0
36 JlaBneHue B ®KHUIKOCTH U Ta3e, BBI3BAHHOE JICHCTBUEM CHUITBI TSIKECTH Bubmiorexa LIOK
’ https://m.edsoo.ru/ff0a2718
37 Pemenne 3agau mo Teme «JlaBlieHUE B JKUIKOCTH U Ta3e. 3akoH Ilackaims» EH6J_IHOTeKa LOK
https://m.edsoo.ru/ff0a2826
38 Coo0uarommecs cocy/apl BH6J_IH0TeKa Lok
https://m.edsoo.ru/ff0a2970
39 I'unpaBnuueckuii mpece bubmuoreka [IOK
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https://m.edsoo.ru/ff0a3136

40 ManomMmertpsl. I1opiIHEeBOM )KUIKOCTHBIN HACOC
41 Arvocdepa 3emmn. IIpHaHHEI CylIeCTBOBAHH BO3AYIIHOI 060104KM 3eMin. bubnmorexa [IOK
3aBUCUMOCTH aTMOC(EPHOTO JABJIICHHS OT BBICOTHI HAJl YDPOBHEM MOPSI https://m.edsoo.ru/ff0a2b5a
42 Bec Bozmyxa. AtmochepHoe gaBieHue BH6J_IHOTeKa Lok
https://m.edsoo.ru/ff0a2b5a
43 | Usmepenne armocdepHoro aasnenus. OnbiT Toppudeuin BH6J.IHOTeKa Lok
https://m.edsoo.ru/ff0a2da8
44 3aBUCHUMOCTh aTMOC(HEPHOT0 JaBICHUS OT BHICOTHI HaJl ypOBHEM MOPS BH6J,IHOTeKa Lok
https://m.edsoo.ru/ff0a2fc4
45 Bapomerp-anepoun. ATmochepHoe AaBlieHHEe Ha PA3TUYHBIX BHICOTAX BH6J,IHOTeKa Lok
https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amau mo reme "AtMmochepHoe gaBieHue"
47 JleficTBHE KUIKOCTH U ra3a Ha MOTPYXEHHOE B HUX TeJN0. ApXUMEI0Ba CHa BH6J_IHOTeKa Lok
https://m.edsoo.ru/ff0a3276
48 JlaboparopHas paboTa «OnpeaeneHre BEITATKUBAIOIIEH CUITBI, IEHCTBYOIIEH bubnnorexa [IOK
Ha TEeJI0, MOTPY>KEHHOE B JKUJIKOCTB) https://m.edsoo.ru/ff0a33fc
49 JlaboparopHas paboTta o teme «lccnenoBanre 3aBUCUMOCTH Beca Tela B BOJE bubmmorexa [IOK
0T 00BbEMA OTPYKEHHOMN B KHUIKOCTh YaCTH TEJay https://m.edsoo.ru/ff0a3514
50 [MnaBanue ten bubmmorexa HOK
https://m.edsoo.ru/ff0a3a96
51 JlaGopaTtopHnast pabota "FOHCprHpO?aHHe apeoMeTpa Ui KOHCTPYUPOBAHHUE
JIOJIKHU U OTIpEJIeNIeHHE €€ rPy30MoaAbEMHOCTH"
52 Pemenune 3agau no remam: «llnaBanue cynoB. BoznyxomnnaBanue», «JlaBnenue bubnuorexa [IOK
TBEPABIX TEJ, )KUIAKOCTEU U ra30B» https://m.edsoo.ru/ff0a3654
53  Mexanunueckas pabora Bubmmotexa [OK
https://m.edsoo.ru/ff0a3f82
o4 MorHocTh. EIUHUIBI MOIIHOCTH bubmmorexa [JOK
https://m.edsoo.ru/ff0a3f82
55 VYpok-uccnenopanue "Pacdyér MOIIHOCTH, pa3BUBAEMOM MPU MOIBEME MO

necruuie"
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56  IIpoctsie MexaHu3Mbl. Pbryar. PaBHOBeCHE CHIT Ha pblUare 1

57 KonTtponbHast pabora o Teme «JlaBieHune TBEPABIX TeJ, KHUIKOCTEH U ra3oBy / 1 1
Bcepoccuiickas mpoBepodHas pabota
58 PesepHbIii ypok. Pabora ¢ Tekctamu 1o teme «/laBienne TBEPABIX Te, 1 1 bu6nuoreka [IOK
XKHUJIKOCTE! U ra3oBy» / Bcepoccuiickas npoBepounas padora https://m.edsoo.ru/ffOa4ffe
59 Prlyaru B TeXHHKe, ObITY M IIpupoe. JlaGoparopHas padora «McciaenoBanue 1 05 bubmoreka LIOK
YCJIOBUI PaBHOBECHSI pblUara ' https://m.edsoo.ru/ff0a478e
60 p v 1 bubmuorexa [JOK
eIICHUE 33]1a4 110 TeMe «Y CTIOBHS pAaBHOBECHS pbIUaray https://m.edsoo.ru/ff0a48a6
61 KoaddunmenT noneznoro aeiictust mexanusma. Jlaboparopnas padora 1 05
«3mepenue KII/[ HakIOHHOM MIIOCKOCTH '
bu6mmoreka [IOK
62 " " 1
Pemenwue 3axay o teme "Pabora, montHoCTh, KIT/] https://m.edsoo.ru/ff0adcds
63 M K 1 bu6mmoreka [IOK
exaHuueckas 3Heprus. Kunernueckas 1 moTeHIMaibHas SHEPrus https://m.edsoo.ru/ff0ad252
. bu6nmoreka [JOK
64 3aKOH COXpaHEHUsI MEXaHUYECKON IHEPTrUn 1

https://m.edsoo.ru/ff0a4360

YPOK-3KCIIEPUMEHT 110 TeMe "DKCIEePUMEHTATBHOE ONPEACIICHUE U3MEHEHUS
65 KUHETHYECKOMN U MOTEHIMATBHON SHEPTUH TIPU CKATHIBAHUH TEJA M0 1 1
HAKJIOHHOH MJI0CKOCTH"

66 KonTposbnas padora 1o Teme «Pabora u MOIIHOCTE. DHEPTHUS» 1 1
67 p . Pac "M " 1 bubnmuorexa [JOK
e3epBHBIN ypok. PaGora ¢ TekcTamu 110 TeMe "MexaHnueCKOe JIBHKEHUE https://m.edsoo.ru/ff0adeet
68  PesepsHbIii ypok. Pabora ¢ TekcTamu 1o Teme "Pa6ora. MommuocTs. DHeprus” 1
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 12
8 KJIACC
Ne KosmmyecrBo yacoB Hdara DJIEKTPOHHBIE
Tema ypoxka
n/n Bcer Konr Ilpak = u3yvyeH  uudpoBbIe
0 poJib THYec  HUA o0pa3oBaTe/ibHbIE



https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
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https://m.edsoo.ru/ff0a4ee6

HbIe KHe pecypchl
pador  padort
bl bl
1 OCHOBHBIE TIOJIOKEHHST MOJIEKYJISIPHO-KMHETUYECKON TEOPUH U UX OIBITHBIE bubaunorexa LIOK
MTOATBEPKICHHUS https://m.edsoo.ru/ff0a5256
2 Macca u pa3Mep aTOMOB U MOJIEKYJT
3 Mopnenu TBEPIOTO, KHUAKOTO U Ta3000pa3HOr0 COCTOSTHUM BelleCTBa bubamorexa LIOK
’ https://m.edsoo.ru/ff0a540e
4 OObsicHeHHEe CBOMCTB TBEPAOTO, )KUIKOTO U Ta3000pa3HOr0 COCTOSHUN
BEILECTBA HA OCHOBE MOJI0KEHUN MOJIEKYJISIPHO-KUHETUYECKON TEOpUHN
5 Kpucrannuueckue u amopdHble Tena bubmmorexa HOK
https://m.edsoo.ru/ff0a5800
6 CmaunBaHue M KanWJUISIpHOCTh. [loBepXHOCTHOE HATSHKEHUE bubmorexa LIOK
https://m.edsoo.ru/ff0a5530
7 TennoBoe paclIMpeHue U cxaTHue bubmmorexa LIOK
https://m.edsoo.ru/ff0a5a26
8 Temneparypa. CBsi3b TeMIEpaTypbl CO CKOPOCTHIO TETUIOBOTO JABUKEHUS
YaCTUIL
9 Buyrpennss sneprus. CriocoObl MU3BMEHEHUsI BHYTPEHHEH 3HEepTun bubmorexa IOK
https://m.edsoo.ru/ff0a5c60
10 Buiel Terutonepeiaun bubmmorexa [OK
https://m.edsoo.ru/ff0a6412
11 Ypok-koHpepenius "[IpakTudeckoe UCTOIb30BaHUE TEIIJIOBBIX CBONCTB 1 bubmorexa [IOK
BEIIIECTB ¥ MaTEPUAJIOB B IIEJISIX dSHEPTrocOepekeHus " https://m.edsoo.ru/ff0a65c0
12 KonuuecTBo TemnoTel. Y aenbHas TEMIOEMKOCTb bubmmorexa HOK
https://m.edsoo.ru/ff0a6976
13 YpaBHeHHe TeIoBoro 6ananca. TermmooOMeH 1 TeIIOBOE pPaBHOBECHE Bubamorexa [OK
https://m.edsoo.ru/ff0a7088
14 JTaGoparopHas pabora "HccienoBanue sSBIEHUS TEIIO0OMEHA IIPU 1 bubmoreka [IOK
CMEUIMBAHUU XOJIOJHOM U ropsueit Boabl" https://m.edsoo.ru/ff0a6a98
15 Pacuer konuyecTBa TEMIOTHI, HEOOXOIMMOTO IS HATPEBaHUS Tella U
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BBIACIISIEMOI'O UM IIPHU OXJIAXKIACHUU

16 a6 501a "0 . " bubmunorexa LIOK
K
aboparopHas padota "OnpeneneHue yieabHOU TEIIOEMKOCTH BELLIECTBA https://m.edso0.ru/ff0a6bb0
17 5 v bubmmoreka [JOK
HEprus TOIJINBA. Y IeIbHAS TEIIOTa CTOPaHuUs https://m.edsoo.ru/ff0a7hsa
18 [lnaBiieHye ¥ OTBEPACBAHNE KPUCTAIIMYECKUX TENl. Y I€IbHAs TEIUIOTa bubmoreka LIOK
IJIaBJICHUSA https://m.edsoo.ru/ff0a71d2
19 a6 501a "0 . " bubmnorexa LIOK
aboparopnas pabota "OnpeneneHue yeabHONU TEIUIOTHI IUIaBICHUS JIbJIa https://m.edsoo.ru/ff0a72fe
20 I 5 " bubmuorexa [JOK
apooOpa3oBaHue U KoHAeHcauus. Vcnapenue https://m.edsoo.ru/ff0a740c
21 Kunienue. Y nenpHast Termiora mapoodpa3oBaHus U KOHIECHCAIMHA. 3aBUCHMOCTh bubnuorexa [JOK
TEMIEPaTypbl KHIIEHUS OT aTMOC(HEPHOTO JaBJICHUS https://m.edsoo.ru/ff0a786c¢
29 Brnaxnocts Bo3ayxa. Jlaboparopnas pabota "OnpeneneHre OTHOCUTENbHON bubnnorexa [IOK
BIIQYKHOCTH BO3yxa" https://m.edsoo.ru/ff0a7628
23 Perrenue 3a1a4 Ha onpe/e/ieHHE BIAKHOCTH BO3IyXa
24 [Tpunnune! paboTe! TerIoBbIX ABurareneil. [laposas Typouna. J[purarens
BHYTPEHHETO CrOpaHus
o5 KIIJ] TeruioBoro nBuraresns. TemioBbie ABUTATENN U 3alIUTa OKPYKAIOIIeH bubnnorexa [IOK
cpeasl https://m.edsoo.ru/ff0a7c7c
26 3aKOH COXpaHCHHSI U TIPEBPAICHHS SHEPTUU B TETUIOBBIX TPOIIECCax
27 [ToaroroBka kK KOHTPOJALHOM padoTe mo Teme "TemnoBrie siBneHUs. 3menenune bubnmnoreka [JOK
arperaTtHbeIX COCTOSTHUI BelecTBa' https://m.edsoo.ru/ff0a83f2
8 KonTponpHas pabota no Teme "TemnoBsie siBneHus. Mi3MeHeHue arperaTHbIX bubmoreka [IOK
COCTOSIHUM BenrecTBa" https://m.edsoo.ru/ff0a86ae
29  Dnekrpuzanus Ten. JIBa poja SIEKTPUUECKHUX 3apSI0B
30  Vpok-uccrnenoBanue "DNEKTPU3ALMA TET MHIYKIUEN U IPH CONPUKOCHOBEHUHU "
31 B . 3 K bu6mmoreka [IOK
3auMOIeicTBHE 3apsiKeHHBIX Tel. 3akoH Kynona https://m.edsoo.ru/ff0a87e4
32 DnekTpuyeckoe nojie. HanpspkeHHOCTh neKkTpudeckoro mods. [IpuHnun bubnmoreka [JOK



https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
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CYIIEPHO3UIINH IEKTPUUECKUX MOJIeH

https://m.edsoo.ru/ff0a8a0a

33 Hocurenu snexTpuyeckux 3apaa0B. JneMeHTapHbIi 3apsan. CTpoeHue aroma
34 I 3 bu6mmoreka [IOK
K KTPHUKHU.
POBOJHUKH U IUAJIEKTPUKH. 3aKOH COXPAHEHUS SJEKTPUIECKOTO 3apsaa https://m.edsoo.ru/ff0agef6
35 | Pemenue 3a1a4 Ha EHEHME CBOM K K bubmiorexa LIOK
[ICHH 9 Ha IPUMEHEHUE CB
A P OUCTB SICKTPHHICCKIX SapAHOB https://m.edsoo.ru/ff0a90cc
36 DNEKTPUUECKU TOK, YCIOBUS €ro CyliecTBOBaHUA. VcTouHuKH bubnuorexa [IOK
3JIEKTPUYECKOIO TOKA https://m.edsoo.ru/ff0a95a4
37 Tlei bubnuorexa [JOK
FHCTBILL SJICKIPHHACCROTO TOKa https://m.edsoo.ru/ff0a96b2
38 Ypok-uccnenoBanue "JleficTBre 31EKTPUUECKOTO MOJIsI HA IPOBOAHUKU U 1
TADTICKTPUKH"
39 5 . bubmuorexa [JOK
JCKTPHUECKUAN TOK B METAJUIAX, )KUJKOCTSIX U ra3ax https://m.edsoo.ru/ff0a9838
40 DnekTpuyeckas Lenb U €€ COCTaBHbIE YaCTH
bu6nmoreka [JOK
41 ) "" " 0.5
Cuna toka. JlabopatopHas paborta "V3mepeHue u peryanpoBaHUue CUIIbI TOKa https://m.edsoo.ru/ff0a8bd6
42 Onektpuueckoe HanpsbkeHue. Boinstmerp. JIJaboparopnast padora "U3mepenue 05 bubmmorexa [IOK
U PEryJIMpOBaHUE HaAIpsKEHU" ' https://m.edsoo.ru/ff0a9e14
43 C v bubnmoreka [JOK
OIIPOTHBIICHUE MTPOBOIHUKA. Y IEIbHOE COMTPOTHBIICHHIE BEIIECTBA https://m.edsoo.ru/ff0aa738
44 JlabopatopHas pabota "3aBUCUMOCTH 3JEKTPUIECKOTO COMPOTHUBIICHHUS 1 bubmmnoreka LIOK
IIPOBOAHMKA OT €T0 JUIMHBI, IUIOIAN MONEPEYHOr0 CEYEHMs U MaTepuana" https://m.edsoo.ru/ff0aa738
45 3aBHCHMOCTH C OKa OT Ha e 3akon O bubmmoreka LIOK
BHCHUMOCTb CHJIBI TOKA OT HaNpsDKEHUs. 3aKOH
. P Mé JUDL YHacTra Tt https://m.edsoo.ru/ff0aad4a
46 JlaboparopHas paboTta "HccrnenoBanre 3aBUCHIMOCTH CHIIBI TOKa, UAYIIIETO 1 bubnnorexa [IOK
4yepes pe3ucTop, OT CONMPOTUBIICHUS PE3UCTOPA U HANPSKEHUS Ha pe3uctope” https://m.edsoo.ru/ff0aa04e
47 [TocnenoBarenbHOE U MapaieIbHOE COETUHEHHS POBOIHUKOB
48 JlaboparopHas pabota "IIpoBepka mpaBuiIa CI0KEHUS HAPSHKEHUH MTPH 1 bubnnorexa [IOK

II0CJIE0BATEIBHOM COEJUHEHUH JIBYX PE3UCTOPOB"

https://m.edsoo.ru/ff0aaa58
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JlaboparopHas padota "IIpoBepka nmpaBuia JijIsl CHIIbI TOKA IPU MapauieTIbHOM

bubmuorexa [JOK

49 1
COCIMHEHUH PE3UCTOPOB" https://m.edsoo.ru/ff0aadle
50 Pemenue 3a1a4 Ha npuMeHeHue 3akoHa OMa Ui pa3IMYHOro COSAMHEHMS bubmoreka LIOK
MIPOBOJHUKOB https://m.edsoo.ru/ff0aaf8a
bu6mmoreka [IOK
o1 PaboTa 1 MOIITHOCTH JIEKTpUUYECKOTO TOKa. 3akoH JIkoyis-Jlenna
B p Jlxoy 1 https://m.edsoo.ru/ff0ab124
52 JIabopartopHas pabora "Omnpeenernre paboThl i MOIIHOCTH SJIEKTPHYECKOTO 1 bu6moreka LIOK
ToKa" https://m.edsoo.ru/ff0ab3e0
53 DNEKTPUYECKHE IIETU U TOTPEOUTEIN IISKTPUICCKON YJHEPTHH B OBITY. bubnuorexa [IOK
Kopotkoe 3ambikanue https://m.edsoo.ru/ff0ab660
54 [TocTosiHHBIE MarHUTBI, KX B3aUMOJCHCTBHE
55 v - . | 1 bubmuorexa [JOK
ok-uccnenoBanue "M3ydyeHue mnoyuei moCTOSHHBIX MAarHUTOB
P g i https://m.edsoo.ru/ff0ac3d0
56 MarauTHoe nosie. MarauTHoOE 1osie 3eMIIM M €r0 3HAYEHHUE [T )KU3HU HA bubnmnorexa [JOK
3emie https://m.edsoo.ru/ff0acOba
57 [ToaroroBka Kk KOHTPOJIBHOM pabOTE MO TeMe "DIESKTPUUECKUE 3apsIbI. bubnmnorexa [JOK
3apsKEHHBIE TeJla U UX B3aUMOAEeUCTBUA. [10CTOSHHBIN 27€KTpUUYECKUI TOK" https://m.edsoo.ru/ff0abd2c
n
8 KOH?;om(,)Ha:IU Cpa60Ta l_rllgcTe(:)Me 9J}es(Té)I/I‘leCKeI/Ice 3avp;1(z)[1>{'. /BEp;DKeHHLEe Tena u Bu6mmorexa [OK
UX B3aUMOJICHCTBUSI. TOSTHHBIN JICKTPUICCKUI TOK cepoccuiickas
A P p https://m.edsoo.ru/ff0abea8
mpoBepoyHas pabora
59 PesepBHblii ypok. Pabora ¢ Tekctamu 1mo Teme "TIOCTOSHHBIN 3JIEKTPUIECKHI bubnnorexa [IOK
Tok" / Beepoccuiickasi mpoBepoudHast pabota https://m.edsoo.ru/ff0acdc6
60 OmnbIT OpcTena. MarHuTHOE MOJe 3JIEKTPUUECKOro Toka MarHuTHoe noJje bubmoreka [IOK
KaTyIIKU ¢ TOKOM https://m.edsoo.ru/ff0ac1d2
61 [IpumeHeHne MeKTpOMarHuToB B TexHuke. JlabopatopHas padora "U3yuenue 05 bubmoreka [IOK
JIEUCTBUSA MAarHUTHOTO TMOJISl Ha MPOBOJHUK C TOKOM" ' https://m.edsoo.ru/ff0ac74a
62 S:eKTpngHraT:nb TOCTOAHHOIO TOKa. I/Icnonjr_)le.%}saﬂue BJIGKTp%I[BI/IFaTeJIeI/I B Butmmorexa [IOK
TEXHUUYECKUX YCTPONCTBaxX U Ha TpaHcnopTe. Jlaboparopnas pabota
" yerp P p paTop " p https://m.edsoo.ru/ff0ac86¢
KoHcTpyupoBanue u u3ydeHue padoThl SJIEKTPOABUTATEIS
63 OnbiTel Papajes. 3aKOH JIeKTpoMarHuTHoM uHayKiuu. [Ipasuino Jlenma
64 Onexrporeneparop. CriocoObl MOTY4YEHUS 3IEKTPUIECKOW IHEPTUH.
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:‘)HGKTpOCTaHHI/II/I Ha BO300OHOBJIIEMBIX HCTOYHHKAX OHCPIun

[ToaroToBKa K KOHTPOJIBHOM paboTe Mo TeMe "IIEKTPUICCKUE U MarHUTHBIC

65 " 1
SIBJICHUS
66 K 5 "y " 1 1 bubmmorexa LIOK
OHTpOJIbHAS paboTa 1o TemMe "DIeKTPUUEeCKUe U MarHUTHBIE SBJICHUS https://m.edsoo.ru/ff0acb14
67 p . PaG - " 1 bu6mmoreka [IOK
e3epBHbBIN ypok. PaboTa ¢ Tekctamu 1o Teme "TerioBble sIBICHUS https://m.edsoo.ru/ff0accse
68 PesepBHeIil ypok. Pabora ¢ Tekctamu 1o Teme "MarauTHbIC SBICHHS" 1
OBIIEE KOJIMYECTBO YACOB 110 [TPOI'PAMME 68 4 145
9 KJIACC
Kosaun4vecTBo 4yacos
DJIeKTPOHHbIE
Kour  IIpak  [lara
Ne uudgposbie
Tema ypoka Bcer poJIb THYeC H3y4eH
n/n o0pa3oBaTe/bHbIC
0 HbIE KHe usi
pecypcsl
pador  pabort
bl bl
1 Mexanunueckoe ABMxKeHUE. MaTtepruanbHas TOUKa 1
2 C 0 1 bu6mmorexa [IOK
rncreMa otcuera. OTHOCUTEHFHOCTh MEXAHUYECKOTO JIBHKCHUS https://m.edsoo.ru/ff0adA74
3 P N 1 bubnmuorexa [JOK
ABHOMEPHOE MPAMOJIUHEHHOE IBUKEHUE https://m.edsoo.ru/ffoad19a
4 HepaBaomepHoe npsmonuHeriHoe aBuxeHue. CpeaHsist 1 MTHOBEHHAs! CKOPOCTh 1
5 N . v 1 bubnmuorexa [JOK
PAMOJIMHENHHOE paBHOYCKOPEHHOE JIBIKEHHE. Y CKOPEHHUE https://m.edsoo.ru/ff0adgdA
6 CKopoCTh MIPSIMOJIMHEHHOTO PAaBHOYCKOPEHHOTO NBIKEHHS. ['padk cKopocTn 1
7 JlabGopaTtopHnas padota "OnpeaeieHne YyCKOPEHUs Tea Py PaBHOYCKOPEHHOM 1 1 bubnmoreka [IOK
JBUKEHUHU 110 HAKJIOHHOM TJIOCKOCTH" https://m.edsoo.ru/ff0adb18
8 CBoOonHoe magenue tei. OneiTel [anunes 1
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PaBHOMepHOe ABHKEHUE IO OKpY)HOCTH. [Iepuon u yactora oOpaieHusl.

bubmuorexa [JOK

o JIuneliHas u yriaoBasi CKOPOCTH https://m.edsoo.ru/ff0ael76
10 LIeHTPOCTPEMHUTEIILHOE YCKOPECHHUE
11 IMepsbriii 3axoH HeroToHa. BekTop cuitbt ngg;;f;igﬁ}:maemz
12 Bropoii 3akon HeroTona. PaBHOI€HICTBYIOIIAs crla BH6J,IHOTeKa Lok
https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH Hetotona. Cynepno3unus cui BH6J_IHOTeKa LOK
https://m.edsoo.ru/ff0ae982
14 Pemenue 3anauy Ha npuMeHeHne 3aKk0HOB HproToHA EH6J_IHOTeKa Lok
https://m.edsoo.ru/ff0aeb6c
15 Cuna ynpyroctu. 3akou ['yka EH@_IHOTeKa Lok
ttps://m.edsoo.ru/ff0aeca2
16 Pemenue 3ama4 no reme «Cuina ynpyrocti»
17 JTaGoparopHas pabora «OmnpeaeaeHne )KeCTKOCTH IPYKUHBI» BHGJ.IHOTeKa Lok
https://m.edsoo.ru/ff0aee28
18 Cura Tperms bubmuorexa [JOK
https://m.edsoo.ru/ff0af738
19 Pemtenue 3ama4 no reme «Cuna TpeHUs» BH6J_IHOTeKa Lox
https://m.edsoo.ru/ff0afa26
20 JlaGopatopHas pabota "Omnpenenenue ko3 duiiuenTa TpeHus CKOJIbXKeHNUs" ]f?tl;l:sj:llljr?::;(;)groulllfanf8be
21 Pemenue 3amau no teme "3akonsl HetoTona. Cuna ynpyroctu. Cuma tpeHus" BH6J,IHOTeKa Lok
https://m.edsoo.ru/ffOafb8e
29 Cua TSHKECTH M 3aKOH BCEMHUPHOT'O TATOTEHHUS. Y CKOPEHHE CBOOOIHOTO bubnuorexa [IOK
najacHus https://m.edsoo.ru/ff0af044
23 Ypoxk-koHpepenuus "/IBUkeHue Tel BOKPYT TPaBUTALIMOHHOTO LIEHTpa
(Conneunas cuctema). ['amaktuku"
24 Pemenue 3amgau no reme "Cuiia TSXKECTU M 3aKOH BCEMUPHOTO TSITOTEHUs" bubmmorexa [JOK

https://m.edsoo.ru/ff0af5f8
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bubmuorexa [JOK

25 .
[lepBast kocMuueckas CKopocTs. HeBecoMoCTh U meperpy3ku https://m.edsoo.ru/ffoaf3sc
26 Pa?HOBecne MaTepHaIbHON TOUKH. AOCOIIOTHO T];(j{pnoe TENO. PaEJOBeCHe Bu6mnorexa [OK
TBEPMIOTO TeJa ¢ 3aKPeIIEHHON OChIO BpaleHusi. MoMeHT cuiibl. LleHTp https://m.edsoo.ru/ff0afe36
TSOKECTH
PaBHOBecue marepuanbHON ToUKH. AOCOIIOTHO TBEPI0E TEo. PaBHOBecHe
27  TBEPHOTO Tela ¢ 3aKPEIUIEHHON 0ChI0 BpaieHus. Moment cuitsl. LleHTp
TSKECTH
28 p " " bubanoreka LIOK
emeHue 3a1a4 no teme "MomeHT cuibl. LleHTp TshxecTn https://m.edsoo.ru/ffob02ba
29 [ToaroroBka k KOHTPOJBHOM paboTe o Teme "MexaHudyeckoe ABHKECHHUE. bu6moreka LIOK
Bsaumoneiicteue ten" https://m.edsoo.ru/ff0b0408
30 Kontponbnas padota no Teme "Mexannueckoe aBmkeHue. Bzanmopeiictue bu6moreka LIOK
Ten" https://m.edsoo.ru/ff0b06ec
31 Wmmysbe Tena. IMImynbe cuitbl. 3aKOH COXPAHCHUSI UMITYJIbCa. YTIPYroe u bubmmorexa [IOK
HEYIIPYroe B3auMOJIECTBUE https://m.edsoo.ru/ffOb07fa
32 P "3 " bubnunorexa [IOK
eIIeHue 3a/1a9 10 TeMe "3aKOH COXPaHEHHs UMITYJIbCca https://m.edsoo.ru/ffOb096e
33 Ypok-koHpepenius "PeakTuBHOE ABHKEHUE B IPUPOJIE U TEXHHUKE"
34 M 5 bubmuorexa [JOK
CXAHITICCRAT paboTa 1 MOUHOCTH https://m.edsoo.ru/ff0b0a84
35 Pa6 bubnmnoreka [JOK
ab0Ta CHUIIBI TSHKECTH, CHIIBI YIIPYTOCTH U CHUIIBI TPEHHS https://m.edso0.ru/ffob0db8
36 JlabGopaTtopHas pabota «OmnpeneneHne padOThl CHIIBI TPEHUS TIPU PABHOMEPHOM
JBUKEHHUH TeJa 10 TOPU30HTATHHON TOBEPXHOCTH
37 Cas13b sHepruu u padoTsl. [loTeHnnanbHas sHeprus
38 K T . bubmuorexa [JOK
uHeTh4eckas sHeprus. Teopema 0 KWHETUYECKON SHEPTUH https://m.edso0.ru/ffOb0c32
39 3aKOH COXPAHEHHUS SHEPTUH B MCXaHHUKE
bubmuoreka [JOK
40 JlaboparopHast pabota «/3ydeHune 3akoHa COXpaHEHUS YHEPTHI

https://m.edsoo.ru/ffOb12fe
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bubmuorexa [JOK

41 KonebaTenbHoe IBUKEHUE U €T0 XapaKTEPUCTHKU
A P p https://m.edsoo.ru/ff0b1858
42 3 5 B 5 p bu6mmoreka [IOK
aTyxatouiue kojaebanus. BeiHyxaennsie konebanus. Pesonanc
yXarot YA https://m.edsoo.ru/ff0b20f0
43 MaremaTuuecKuid U NPYKUHHBIA MAsITHUKU
44 Ypok-uccienoBanue «3aBUCUMOCTD MIEPHOJIa KOJCOAHUH OT KECTKOCTH bubnmoreka [IOK
IIPY’KUHBI U MacChl Ipy3a» https://m.edsoo.ru/ff0b197a
45 I[MpeBpariieHue SHEPTUU IPU MEXAHUIECKUX KOJICOAHUSIX
46  Jlaboparopuas paGora «OnpeieneHne 4acToThl 1 eproaa Konebanui bubauoreka [IOK
IIPY>KUHHOI'O MassTHUKA» https://m.edsoo.ru/ffOblaec
47 JTaboparopuas pabora «I[IpoBepka HE3aBUCHMOCTH TIepHO/Ia KoJIeOaHuii rpysa, bubanorexa [IOK
MO/IBEIIEHHOTO K HUTH, OT Macchl rpy3a» https://m.edsoo.ru/ff0b197a
48 Mexannueckre BoJIHbL. CBONMCTBAa MEXAHUUYECKUX BOJIH. [IpononbHbIe 1 bubanorexa [IOK
MIOTIEPEYHBIE BOJTHBI https://m.edsoo.ru/ff0b21fe
VYpok-koHpepenuus "MexaHuueckne BOJIHbI B TBEpIOM Tene. CeillcMuyeckue
49 "
BOJIHBI
50 3Byk. PacripocTpaneHune u oTpakeHue 3ByKa
51  Vpok-uccienosanue "HabiroieHre 3aBUCHMOCTH BBICOTBI 3BYKa OT 4acTOTHI"
52 I'pomKoOCTB 3ByKa M BBICOTA TOHA. AKYCTHUECKHUN PE3OHAHC
53 v wy " bubnnorexa [IOK
K-KOH HIus "YIbTpa3ByK U HH(GPaA3BYK B IIPH U TEXHUK:
poi-Konpepenn PasByK (passyx B npupozne u Te © https://m.edsoo.ru/ffOb23ca
54 [TonroroBka Kk KOHTPOJIBHON paboTe MO TeMe "3aKOHBI COXPaHEHHUS. bubmorexa [IOK
Mexannueckue Kojie0aHusl U BOJTHBI" https://m.edsoo.ru/ff0b25f0
55 KonTposbHas paboTa no Teme "3akoHbI coOXxpaHeHUs. MeXxaHu4ecKue
Kosie0aHusl U BOJTHBI"
56 5 5 bu6mmorexa [IOK
JEKTPOMArHUTHOE 1oJie. DJIEKTPOMAarHUTHBIE BOJTHBI
P P https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa DJIEKTPOMArHUTHBIX BOJIH
58 VYpoxk-koHpepennus "llkana smeKTpoMarHUTHRIX BOJIH. Mcrions30Banme bubnmoreka [IOK

AJIEKTPOMArHUTHBIX BOJIH /ISl COTOBOM CBA3H"

https://m.edsoo.ru/ff0b2fe6
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VYpok-uccnenopanue "M3ydueHne CBOMCTB AIEKTPOMAarHUTHBIX BOJIH € TOMOIIBIO

bubmuorexa [JOK

59
MoOuIpHOTO Tenedona" https://m.edsoo.ru/ff0b2c6c
60 Pemenue 3a1ay Ha onpeIeIeHUE YaCTOTHI M ITTUHBI DJIGKTPOMArHUTHOW BOJIHBI
61 DnekTpoMarHuTHas mpuposa ceera. CKopocTh cBeTa. BOHOBBIE CBONCTBA bu6moreka LIOK
cBeTa https://m.edsoo.ru/ff0b31d0
62 Uctounuku cBeta. [IpsMonuHeiiHOe pacipoCcTpaHeHUE CBETA. 3aTMEHUS bubnmoreka [IOK
Comnnua u JIynst https://m.edsoo.ru/ff0b3658
63 3aKkoH oTpaxxeHHs cBeTa. 3epkaia. Pemenue 3a1ay Ha MpUMEHEHHE 3aKOHA bubmoreka [IOK
OTpaXEHUs CBETa https://m.edsoo.ru/ffOb38c4
64 n 3 bubmuorexa [JOK
pelloMIIeHHE CBETa. 3aKOH MPEIOMIICHHSI CBETa https://m.edsoo.ru/ffob3aea
65 [TosHOE BHYTpPEHHEE OTPaKCHHE CBETa. VICIONb30BaHUE IMOTHOTO BHYTPEHHETO bubauoreka [IOK
OTpaX€HUS B ONTUYECKUX CBETOBOJAX https://m.edsoo.ru/ff0b3c5c
66 JlaGopaTtopHas pabota "lccnenoBanue 3aBUCUMOCTH yTiia TIPETIOMIICHUS
CBETOBOTI'O JIy4a OT YIJIa IAJICHNsI Ha IpaHuLE "BO3yX-CTEKI0""
67 Ypok-koHpepenius "Vcnonb30BaHre TOTHOTO BHYTPEHHETO OTPAKECHHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHASI CBSI3b"
68 b 0 bubmuorexa [JOK
WH3bIL.
3bl VITHHACCKAd CHIA JHHSH https://m.edsoo.ru/ffOb3f2c
69 I 5 . bubmuorexa [JOK
OCTPOCHHIE H3ODPWKCHIH B JIMH3AX https://m.edsoo.ru/ff0b444a
70 JIaGopartopHas pabora "Omnpenenerne GOKYCHOTO PACCTOSHUS M ONITHYECKOM bu6moreka LIOK
CHWJIBI coOMparoteit JTUH3bI" https://m.edsoo.ru/ff0b4206
bu6mmorexa [IOK
71 _ " "
Ypok-koHpepennus "OnTuuyeckre TUH30BbIE TPHUOOPHI https://m.edsoo.ru/f0c0a7e
72 ['1a3 kak o eckas cucrema. 3pe Bubmiorexa LIOK
KaK ONTHYeCcKas cucreMa. 3peH
. perne https://m.edsoo.ru/ff0b4684
73 Vpok-koudepenuus "edekrsl 3penns. Kak coxpanuTs 3penue"
74 Pasnoxenue Oenoro csera B criekrp. OnbiTel Herotona. Crioxkenue bubnmoreka [IOK

CIICKTPAJIbHBIX IBCTOB. I[chepcml CBCTa

https://m.edsoo.ru/ff0c0f4c



https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c

JlaGopaTopHas pabota "ONBITHI 11O PA3I0KEHUIO OEJIOr0 CBETa B CIEKTP U

bubmuorexa [JOK

75 gzﬁ};p;gflm [[BETa MPEIMETOB MPHU MX HAOIIOJCHUH Yepe3 [IBETOBLIC https://m.edsoo.ru/ff0c0e2a
76 Ypok-nipakTukyM "BoHOBBIC CBOMCTBA CBETA: NUCIIEPCHs, UHTEPhEPEHITUS U
mudpaxus'

77 OmneiTel Pe3epdopna u mianeTapHast MOJIEb aTOMa bubmorexa LIOK
https://m.edsoo.ru/ff0c12a8

78 ITocrynarel Bopa. Mozens aroma Bopa

79 Ucnyckanue u norsoieHue ceera atoMoM. KBanTel. JInHeiuaTbie CLIEKTPhI bubmmoreka LIOK
https://m.edsoo.ru/ff0c144c

80 Ypok-npaktukym "HabntoneHne cCieKTpoB UCITyCKaHHs " Bubmiorexa LIOK
https://m.edsoo.ru/ff0c1550

81 PannoakTUBHOCTE U €€ BUIBI bubmorexa HOK
https://m.edsoo.ru/ff0c1672

82 Crpoenue atomHoro siapa. Hyknonnas mozens Bubmiorexa LIOK
https://m.edsoo.ru/ff0c18ac

83 PagnoaktuBHbBIE peBparieHus. M30Tormsr bubmorexa IOK
https://m.edsoo.ru/ff0clald

84 Pemenue 3anau no teme: "PagnoakTuBHbIE peBpalieHus” bubmorexa IOK
https://m.edsoo.ru/ff0clb4a

85 [Tepuon monypacmaga

86 VYpok-koH(pepenius "PagnoakTUBHBIC U3IYICHHS B IPUPOIE, METUIIHHE, bubnmnoreka [JOK

TeXHUKE" https://m.edso0.ru/ff0c2126

87 Snepuble peakiuu. 3aKOHBI COXPAHEHUSI 3apPsSJ0OBOTO M MAaCCOBOTO YHCET BuGmiorexa LIOK
https://m.edsoo.ru/ff0c1c58

88 DHeprus CBSI31 aTOMHBIX sifiep. CBsI3b MacChl U SHEPTHHU bubmmorexa LIOK
https://m.edsoo.ru/ff0cld7a

89 Pemenue 3amau no teme "Snepusie peakun"

90 Peakuuu cunrtesa u nenenus saep. Mcrounuku suepruu CoJiHLA U 3BE3NT bubmmorexa [JOK
https://m.edsoo.ru/ff0c1e88

91 Ypok-koHpepennus "Anepnas sHepreTuka. J{eHCcTBUS paquoaKTHBHBIX
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W3JIyYECHHUM Ha KUBbIC OPTaHU3MBI"

92 [ToaroToBKa K KOHTPOJIBHOM paboTe 1Mo TeMe "DIEKTPOMArHUTHOE TIOJIC. 1 bu6nuoreka [IOK

DneKTpoMarHuTHeie BOJHBI. KBaHTOBBIC siBieHUS" https://m.edsoo.ru/ff0c223e
93 KoHTposbHas pabota 1mo Teme "DIeKTPOMAarHUTHOE T10JIe. DJICKTPOMarHUTHBIC 1

BOJIHBI. KBaHTOBBIC sIBICHUS"
g4  MHosropenne, o6o0menue. JlaGoparopubie paGoTer o Kypey "Bsanmoneiicteue 1 1 bubauorexa [IOK

Ten" https://m.edsoo.ru/ff0c245a
95 IToBTOpenue, 06001IcHKE. PeleHre pacueTHBIX M KaYeCTBEHHBIX 33124 110 1 bubnuorexa [JOK

teme "TemnoBsie npouecch” https://m.edsoo.ru/ff0c2572
96 [ToBTOpenue, 060061IeHne. Penienne pacyeTHbIX U KaYECTBEHHBIX 33/1a4 110 1 bubmoreka [IOK

teme "KIIJ] TeruioBeIX aBUratenei" https://m.edsoo.ru/ff0c2a22
97 [ToBTOpenue, 06061eHne. Penienne pacyeTHbIX U KaYECTBEHHBIX 33/1a4 110 1 bubmoreka [IOK

teme "KII/] anexTpoycTtaHoBOK" https://m.edsoo.ru/ff0c2b30
08 [ToBTOopenue, 06o0meHue. Jlabopatopusie paboTsl 1o Kypcy "CBeToBble 1 1 bubnnorexa [IOK

aBieHus" https://m.edsoo.ru/ff0c2c52
99 [ToBTOpenue, 06001IeHre. PaboTa ¢ TekcTamu 1o TeMe "3aKOHBI COXPaHEHHUS B 1 bubmmorexa [IOK

MexaHuke" https://m.edsoo.ru/ff0c2d6a

bu6nmoreka [JOK

100 n n 1

[ToBTOpenue, o606menue. Pabota ¢ Tekcramu no Teme "Konebanus U BOTHBI https://m.edsoo.ru/ff0c2e82

bu6nmoreka [JOK

101 " " 1

[ToBTOpenue, o6o6menue. Pabora ¢ Tekctamu o Teme "CBETOBBIC SBJICHHS https://m.edsoo.ru/ff0c3044
102 [ToBTOpenue, o6o6menue. Pabora ¢ Tekcramu no Teme "KBaHToBas u siaepHast 1

¢duzuka"
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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MPOBEPSIEMBIE ITIPEJMETHBIE PE3YJIbTATHI OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHON ITPOT PAMMABI
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

7 KJIACC
Kon
nposepsi
e€MOro IIpoBepsiemble peIMeTHbIE Pe3yJIbTATHI OCBOEHUS OCHOBHOI 00pa30BaTe/IbHOI NPOrpaMMbl OCHOBHOTI0O 00111er0 00pa3oBaHus
pe3yJbT
ara
1.1 ucnonssoBats U3yYEHHBIE TOHATHS
1.2 pa3nuyath SBICHUS 1O OMKUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (DU3HUECKOE SBICHUE
1.3 | DAacro3HaBaTh MPOSABJICHUE U3YYEHHBIX (PM3MIECKUX SBJICHUN B OKPYKAIOUIEM MHUPE, B TOM YHCIIE (PU3MIECKUE ABJIEHUS B IIPUPOJIE, IPU ITOM
MEePEBOIUTH MPAKTUYECKYIO 33/1a4y B YUeOHYIO, BBICIATH CYIIECTBEHHBIE CBOICTBA (MTPU3HAKK) GUBNUYECKUX SABICHUIN
OMKCHIBATh U3YUYEHHBIE CBOMCTBA TNl U (pU3MUECKUE SBIICHUS, UCTHOIB3Ys (PU3NYECKUE BEIMUYMHBI, MPH OMUCAHUM MPaBUIBLHO TPAKTOBAThH
14 (1)I/ISI/II-ICCKI/II7I CMBICJI HCIIOJIB3YEMBIX BCJIIMYWH, HUX o0o03HaueHus u CANHUIIBI (1)I/IBI/IT-I€CKI/IX BEINYNH, HaXOJUThb q)OpMy.]'II)I, CBSI3BIBAIOIINEC
JTaHHYI0 (PU3MYECKYI0 BETHYHUHY C JPYTUMH BETUYMHAMHU, CTPOUTH IPa KU N3y4YEHHBIX 3aBUCUMOCTEN (DU3HUECKUX BEITHMUUH
1.5 XapaKTCPU30BaTh CBOMCTBA TECII, q)HBI/I‘IeCKI/IC SABJICHUA W TIPOLECCHI, HCIOJb3yd H3YUYCHHBIC 3aKOHBI, IPU I3TOM JOaBaTb CJIIOBECHYIO
(hOpMyIHPOBKY 3aKOHA U 3aMKCHIBATh €70 MAaTEMaTHYECKOE BBIPAKCHHE
OOBSACHATH (PU3MUECKHE SIBICHUS, POIIECCHI M CBOICTBA Tell, B TOM YHUCIIE U B KOHTEKCTE CUTYallui MPaKTHUKO-OPUEHTUPOBAHHOTO XapaKTepa:
16 BBIABJIATH IMMPUYMHHO-CIICACTBCHHBIC CBA3H, CTPOUTH o0bsicHeHne U3 1 — 2 JIOTMYECKHUX IIaroB C OHOpOI\/'I Ha 1l — 2 HN3YUCHHBIX CBOMCTBaA
(bu3NUeCKUX SIBICHUN, GU3NYECKUX 3aKOHA UIIH 3aKOHOMEPHOCTH
pemars pacdy€THble 3amau B 1 — 2 MeHCTBUS, UCTIONB3YS 3aKOHBI U (POPMYIBI, CBS3BIBAIOIINE (DM3MUECKHUE BEIIMYMHBI: HA OCHOBE aHaIH3a
1.7 YCJI0BUA 3aaa4yu 3allMChIBATH KPATKOC YCIOBHE, IMOJACTABIIATH (bl/ISI/IquKI/Ie BCIIMYHUHBI B q)OpMy.]'H)I U TIPOBOJUTH paC‘-IéTI)I, HaXOOUTh
CIPaBOYHBIE IaHHBIE, HEOOXOIUMBIE JUISI PEIICHUS 33/1a4, OIICHUBATh PEATMCTUYHOCTD MOJYYCHHON (U3UUECKON BETUIMHBI
pacmno3HaBaTh MPoOJIEMbl, KOTOPbIE MOXXHO PEIIUTh MPU MOMOIIHM (PU3MUYECKUX METOJOB, B OMHMCAHUU UCCIIEIOBAHUS BBIIEISTH IPOBEPSEMOE
18 MPEANONoKeHNE (TUIOTE3Y), Pa3INdaTh U WHTEPIPETUPOBATH MOJYICHHBIA PE3YNIbTAT, HAXOIUTh OMMUOKH B XOJ€ OMBITA, JACNIaTh BBHIBOJBI 11O
€ro pe3yJbTaTam
1.9 TPOBOIUTHL OMBITHI N0 HAOTIONEHHUIO (DU3UYECKUX SBICHUH WM (PU3HYECKUX CBOWCTB TeN: (OPMYJIMPOBATH MPOBEPSIEMBIE TPEMTIOTIOKEHHS,
coOupaTh YCTAHOBKY M3 MPEI0AKEHHOT0 000pyA0BaHus, 3alIUCHIBATh XO/I OMbITa U (HOPMYJIUPOBATH BHIBOJIBI
1.10 BBIIOJHSATE MPSIMBIE M3MEPEHHS C MCIOJIb30BAHMEM AHATOTOBBIX W IU(POBBIX MPUOOPOB, 3aNMCHIBATL IOKAa3aHHUs NPUOOPOB C Y4ETOM
3aTaHHON a0COJIFOTHOM MOTPEITHOCTH H3MEPEHUH
1.11 TPOBOMHUTH MCCIIEIOBAHUE 3aBUCUMOCTU OJHOW (PU3UYECKOW BENMYUHBI OT IPYrOd C MCIOJL30BAHUEM MPAMBIX M3MEPEHHUH, Yy4acTBOBAThL B

IUTAHUPOBAHUM y4eOHOTO HMCCIIEAOBaHMs, COOMpPATh YCTAHOBKY M BBINOJHATH M3MEPEHUs, CIEAysl NPEAJIOKCHHOMY IUIaHy, (UKCUPOBAThH




Pe3yIbTaThl MOJYYCHHON 3aBUCUMOCTH (PU3NYECKUX BEIIMYMH B BUJAE MPEIOKEHHBIX TAOJUI] U IrpaduKOB, J1eaTh BBIBOJBI 110 PE3yJibTaTaM
HCCIEA0BaHUA

1.12 TPOBOMUTH KOCBEHHBIE M3MEPEHHS (PU3MUECKHMX BEIUYMH, CIEMYys NPEIIOKEHHOW WHCTPYKUMHU: NPH BBINOJIHEHUM W3MEPEHUH COOMpATh
AKCIIEPUMEHTAILHYIO YCTAHOBKY U BBIUYUCIIATH 3HAUEHUE HCKOMOMW BETHYNHBI
1.13  cobmonats MpaBujia TEXHUKW OE30IaCHOCTH MpHU paboTe ¢ J1abopaToOpHBIM 000PYI0BAHHEM
yKa3bIBaTh TPUHIUIBI JCHCTBHUSI MPUOOPOB M TEXHUYECKUX YCTPOMCTB, XapaKTEPH30BATh MPUHIUIBLI JICHCTBHUS HM3YyYCHHBIX NMPUOOPOB U
114 rexHmuecKkuX YCTPOHCTB ¢ MOMOIIBIO HX OMWCAHMS, HCIIONB3YS 3HAHWS O CBOMCTBAX (M3MUYECKHX SBICHHI M HEOOXOMMMBIC (DU3MUCCKUE
3aKOHBI M 3aKOHOMEPHOCTH
MIPUBOJIUTH IPUMEPHI (HAXOAUTh HH()OPMAIIHIO O TIPUMEPax ) MPAKTUICSCKOTO UCTIOJIb30BaHMS (PH3UICCKUX 3HAHUN B ITOBCETHEBHOM KU3HU JIIS
1.15  oBecneyenns 6Ge30macHOCTH MpH OOPAIIEHHH ¢ MPHOOPAMH M TEXHHYECKHMH YCTPOWCTBAMH, COXPAHEHHS 3I0POBBS U COOIIOICHHS HOPM
9KOJIOTHYECKOTO TIOBEJICHUS B OKpY’KaloIlel cpee
OCYILIECTBISATH 0TOOP UCTOYHUKOB MHGOPMAIIMU B CETH VIHTEpHET B COOTBETCTBUHU C 33JJaHHBIM MTOMCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOIIUXCSI
1.16  3panmit u myTéM CpaBHEHHMS DA3IMYHBIX HCTOYHMKOB BBLACIATH MH(OPMALHIO, KOTOPAs SBISETCS MPOTHBOPCUMBOI HIIM MOXKET OBITH
HEJIOCTOBEPHOMU
MCIOJIb30BaTh MPU BHIMOJHEHUH YYEOHBIX 3aJaHUil Hay4YHONOMYISAPHYIO JIUTEPATYpy (PU3NYECKOrO COAEpIKaHMsI, CIPABOYHbIE MaTepUabl,
1.17  pecypesl cern UHTepHeT, BIaieTh NpUEMaMH KOHCIICKTHPOBAHMS TEKCTA, IPeoOpa3oBaHms MH(GOPMALMH M3 OIHONW 3HAKOBOW CHCTEMbI B
APYTY¥O
CO3/1aBaTh COOCTBEHHBIE KPaTKHE MUChbMEHHBIC U YCTHBIE COOOIIEHHUS Ha OCHOBE 2 — 3 HCTOYHUKOB MH(pOpMAIUN (U3UUYECKOTO COACpKAHUS, B
1.18  tom umcne myGIMUHO eaTh KPAaTKHE COOOIICHHS O Pe3y/IbTaTax IPOSKTOB WIH YIeOHBIX MCCIICI0BAHHIL, IIPH STOM TPAMOTHO HCIIOIB30BATh
W3YYECHHBIN MOHATUIHBIN anmapat Kypca GU3MKHU, COMPOBOXKIATh BHICTYILUICHHUE TTPEe3eHTalen
MIPH BBITIOJIHEHUH y4EOHBIX MPOEKTOB M MCCIENOBAHUMN paclpenensTh 00S3aHHOCTH B TPYIINIE B COOTBETCTBUU C MOCTABIEHHBIMH 33/1a4aMH,
1.19  Cnemuts 3a BBIIONHEHHEM IUIAHA [EICTBHI, aIeKBATHO OLCHMBATH COOCTBEHHBIA BKJIAJ] B JEATEIBHOCTb IPYIIBL, BBICTPAUBATH
KOMMYHHKATHBHOE B3aMOJICHCTBHE, YUUTHIBasi MHEHHE OKPYKAIOIINX
8 KIIACC
Kon
nposepsi
€MOoro IIpoBepsiemble mpeMeTHbIE Pe3yJIbTATHI OCBOEHNSI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbI OCHOBHOI'O 00111ero 00pa3oBaHus
pe3yJbT
ara
1.1 ucnoms3oBats moHsTHS
1.2

pas3inyaThb ABJICHUSA 110 OMMMCAHUIO UX XapaKTECPHBIX CBOICTB ¥ HAa OCHOBE OIIBITOB, IECMOHCTPUPYIOIIHUX JAaHHOC (bPISI/I‘IGCKOG SABJICHUC




1.3

pacro3HaBaTh MPOSIBIICHHE U3YyYCHHBIX (DU3MUYECKHUX SBJICHUN B OKPYXKAIOIIEM MUpPE, B TOM 4Hcie PU3NUECKUE SBJICHUS B IPUPOAE, IIPU 3TOM
MIEePEBOIUTH MPAKTUYECKYIO 331a4y B YUeOHYI0, BBIICNATH CYIIECTBEHHbIE CBOICTBA (MIpU3HAKU) GU3NYECKUX SABICHUIN

14

OINMCHIBATh U3YUEHHBIE CBOMCTBA Tell U (DU3MUECKUE SABIICHUS, MCHOJIb3YsS (U3NYECKUE BEIMYMHBI, MPH OMUCAHUM MPABUIBLHO TPAKTOBAThH
(u3HUECKUN CMBICT UCTIONB3YEMbIX BEIMYWH, 0003HAYCHUS W SAMHHIIBI (U3UUYECKUX BEIIMYUH, HAXOIUTH (DOPMYIIbI, CBSI3BIBAIOIINE JTAHHYIO
(bU3MYECKYIO BEIMYUHY C APYTUMU BEIMUYMHAMU, CTPOUTH I'padUKH U3YUCHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYHH

1.5

1.6

1.7

XapaKTepu30BaTh CBOWCTBA Tel, (PU3UYECKHE SIBICHUS M MPOLECCHhl, HCIOJB3YS H3yUYEHHBIE 3aKOHBI, MPH STOM JaBaTh CJIOBECHYIO
(hOpMYIIMPOBKY 3aKOHA U 3alUCHIBATh €70 MATEMATHYECKOE BBIPAKCHHE

OOBSICHATH (PM3NYECKHE MTPOLIECCHl M CBOICTBA TEJI, B TOM YHUCIIE M B KOHTEKCTE CUTYallMil IPAKTUKO-OPHEHTUPOBAHHOTO XapaKTepa: BBISBIATD
IPUYMHHO-CJIEJICTBEHHBIE CBSI3U, CTPOUTHh OOBsICHEHHE M3 | — 2 JOrMyecKux MIaroB ¢ MOMOLIbI0 1 — 2 M3y4EeHHBIX CBOMCTBAa (PU3NYECKUX
SIBJICHUH, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTHU

peuIaThb paC‘léTHLIC 3aJa4u B 2-3 ﬂeﬁCTBHH, HCIIOJIb3YA 3aKOHBI U (I)OpMYJ'ILI, CBA3BIBAIOIIHC Q)HSHHCCKI/IG BCJIMYHHBI: HAa OCHOBC aHaJIn3a
YCJIOBUA 3ada4dud 3allMCbIBaThb KPATKOC YCJIOBHEC, BBIABJIIATH HCIOCTATOK MOAHHBIX [JIA PCIICHHA 3adadvu, BI)I6I/IpaTI) 3aKOHBI U q)OpMYJH)I,
HeO6XOI[I/IMBIe JJIA eé pCUICHUA, ITPOBOJANUTDL paC‘léTH 1 CPABHUBATH INOJTYUCHHOC 3HAYCHHUC (bPISI/I‘IeCKOfI BCINYHNHEBI C U3BCCTHBIMU JaHHBIMHA

1.8

1.9

pacrio3HaBaTh MPOOJIEMbl, KOTOPbIE MOYKHO PEIIMTh MPH MOMOLIM (U3UYECKUX METO/0B, UCIOJIb3YS ONMCAHUE HCCIEeNOBaHMS, BBIICIATH
IIPOBEPSIEMOE NPEIIOJIOKEHUE, OLIEHUBATh IIPABUIIBHOCTD ITOPSAKA IIPOBEACHHS UCCIIEIOBAHNUSA, JENATh BBIBOIbI

MIPOBOJIUTH OIBITHI 10 HAOIIOACHUIO (PU3MYECKHUX SBICHUN WM (PU3MYECKUX CBOMCTB Tel: (POPMYIHPOBATH MPOBEPSIEMBIE MPEAITONOKEHHS,
coOMpaTh YCTAaHOBKY U3 IPEJIOKEHHOI0 000PYAOBaHUs, OMMCHIBATH X0/ OMNbITa U (OPMYIUPOBATH BHIBOIBI

1.10

1.11

1.12

BBHITIONHATH TPSMbIE U3MEPEHUs! C HCIOJIb30BAHMEM AHAJIOTOBBIX MPHOOPOB M JATYUKOB (DU3MUECKUX BEIMYUH, CPABHUBATH PE3YIbTAThI
M3MEPEHHH ¢ YIETOM 3aIaHHOM a0COIFOTHOM MOTPEITHOCTH

MIPOBOANTH MCCIEA0BAaHUE 3aBHCUMOCTH OJHOW (PU3MYECKOW BETUYMHBI OT JPYrOM C MCIOJB30BaHHMEM MPSIMBIX HU3MEPEHMI: IJIaHUPOBATh
UCCIeIOBaHNe, cOOUpaTh YCTAHOBKY W BBIMIOJMHSATH W3MEPEHHs], CIenys NpPeUIOKEHHOMY IIaHy, (GUKCHUPOBATh PE3YNbTaThl MOTYYCHHOMN
3aBUCHUMOCTH B BUJIC Ta6J'H/IH n Fpa(l)I/IKOB, ACJIaTh BBIBOJLI IO pE3yIbTaTaM UCCICAOBAHNA

MIPOBOJNTh KOCBEHHbIE M3MEPEHMsI (PU3NYECKUX BEJIUYMH: IJIAHUPOBATh W3MEPEHMs, COOMpaTh AKCIEPUMEHTAJIbHYIO YCTaHOBKY, CIEIYys
MIPEAIOKEHHON UHCTPYKLIMH, U BBIYUCIIATh 3HAYCHUE BEIIMYHUHBI

1.13

1.14

co0uro1aTh MpaBuiIa TEXHUKH OE30MIaCHOCTH MPU paboTe ¢ 1abopaTopHbIM 000pyI0BaHUEM

XapaKTepU30BaTh MPUHIMIIBI TEHCTBUS M3YyYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOMCTB C OMOPOM HA MX ONMHMCAHMS, UCHOJb3Ys 3HAHUS O
CBOMCTBaX (PM3NYECKUX SIBICHUH U HEOOXOIUMBbIE (PU3HMUECKUE 3aKOHOMEPHOCTH

1.15

pacno3HaBaTb MPOCTBIC TCXHUYCCKHC yCTpOI\/'ICTBa U U3MCPUTCIILHBIC HpI/I60pLI o CXeMaM MU CXCMATUYHBIM PUCYHKAM, COCTABJIATH CXCMBI
QJICKTPHUYCCKUX IeIeil ¢ IMOCISIOBAaTCILHEIM U napajjiCJIbHBIM COCIWHCHHUEM DJOJICMCHTOB, pasjindas YCJIOBHBIC 0003HAUYCHHS DJIEMECHTOB
QJICKTPHUYICCKUX Lenei

1.16

MPUBOAUTE IPUMEPHI (HAXOAUTh HH(OPMAIUIO O IPUMEPAX) MPAKTUYECKOTO HCIIOJIb30BAaHMs (PU3MUECKUX 3HAHUH B MTOBCETHEBHON KU3HU IS
obecrieueHrst 0€30MaCHOCTH MPHU OOpaleHuH ¢ MPUOOpaMU W TEXHUYECKUMH YCTPOMCTBAMH, COXPAHEHUS 3J0POBBS W COOJIIOJACHHUS HOPM
HKOJIOTUYECKOTO MOBEICHUS B OKPY)KaIOLIeH cpejie

1.17

OCYILIECTBIATh MOUCK MH(OpMAIMH (DU3UYECKOrO COAEp)KaHUS B CeTH VIHTEpHET, Ha OCHOBE MMEIOIIUXCS 3HAHMM W MyTEM CpaBHEHUS
JONOJTHUTEIbHBIX UCTOUHUKOB BBIIEIATh HH(OPMALIMIO, KOTOPAs SABISETCS IPOTUBOPEUMBOM MIIM MOKET ObITh HEJOCTOBEPHOI




WCIOJIb30BATh MPH BBIMOJHEHUH YYEOHBIX 33JaHUN HAYYHO-TIONMYJSPHYIO JHUTEPATYpy (PU3UUECKOTO COJCpKaHHUsS, CIPABOYHBIC MaTEpUabI,

118  pecypcer cerm MuTeprer; BmajeTh mpHEMaMH KOHCIICKTHPOBAHHMS TEKCTA, Pe0OPa3oBaHMs MH(POPMAIMH M3 OJHOH 3HAKOBOW CHCTEMBI B
ApYyTryro
co3/laBaTh COOCTBEHHBIE NMHCHMEHHBIE M KPAaTKHE YCTHBIE COOOLIeHHs, 0000mas nHGOpMao U3 HECKOJIbKUX HMCTOYHHUKOB (DHU3MYECKOTO
119 copepxanms, B TOM umcie MyGIMYHO MPEICTABIATh PE3YNBTATH IPOSKTHON MM HCCICIOBATCIBCKOH AEATENBHOCTH, PH STOM IPaMOTHO
WCIOJIb30BATh U3yYCHHBIM MOHATUIHBIN anmapaT Kypca (U3MKH, COMPOBOXKAATH BHICTYIUICHUE MPE3ECHTALUEH
IIPU BBINIOJHEHUU YYEOHBIX MPOEKTOB M HCCIENOBAaHUN (DPU3MYECKHX MPOIECCOB PACIPEACIATh OOS3aHHOCTH B TPYIIE B COOTBETCTBHU C
1.20  pocraBimeHHBIMK 3aa9AMH, CIIEUTH 3a BBIONHEHHEM IUIAHA ACHCTBHI H KOPPEKTHPOBATH €ro, aieKBATHO OLCHHBATH COOCTBEHHbIH BKIAT B
JeSITeTbHOCTD TPYIIIBI, BRICTPAUBAaTh KOMMYHHUKATUBHOE B3aUMO/ICHCTBHE, MPOSBIISSi TOTOBHOCTh pa3penarb KOHQINKTHI
9 KJIACC
Kon
nposeps
€MOoro IIpoBepsiemble NpeIMeTHbIE pPe3yIbTaThl 0CBOCHHSI OCHOBHON 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOIO 00111ero 00pa3oBaHus
pe3yJabT
ara
1.1 ucnonme3oBath M3ydeHHBIC MOHATHS
1.2 pasnuuaTh SBICHHS 110 OMUCAHMIO MX XapAKTEPHBIX CBOMCTB M HA OCHOBE ONBITOB, IGMOHCTPHPYIONIMX JAHHOE (PH3HUECKOE SBICHHE
1.3 | DAacro3HaBaTh MPOSABJIEHHUE U3YYEHHBIX (PM3MIECKUX SBJICHUN B OKPYKAIOUMIEM MHUPE, B TOM YHCIIE (PU3MIECKUE ABJIEHUS B TIPUPO/IE, IPU ITOM
NIEPEBOIUTh MPAKTHUECKYIO 33/1auy B YUeOHYIO, BBLACISATH CYILIECTBEHHbIE CBOWCTBA (IPU3HAKH) (PU3UUECKUX SIBJICHUN
OIMCHIBATh M3y4YCHHbIE CBOICTBA TeNl M (PU3UUECKUE SIBICHUS, UCIONb3yd (pU3MUECKUE BETUYMHBI, TPU OMUCAHUU NPABUIBHO TPAKTOBATh
1.4 pusHuecKuii CMBICI HCIIONB3YEMBIX BEIMYHH, 0003HAYCHAS W CAWHHIBI PH3HICCKUX BEIHUNH, HAXOIUTH (HOPMYIIBI, CBA3BIBAIOIINE TAHHYIO
($U3MYECKyI0 BETMUYMHY C IPYTMMU BETMYMHAMHU, CTPOUTH IpaMKN U3yYEHHBIX 3aBUCUMOCTEN (PU3NIECKUX BETUYUH
15  XapaKkTepu30BaTh CBOMCTBA TeN, (DM3UYECKUE SBJICHUS M MPOLECCHI, HCIOJb3ys HM3Y4EHHBIE 3aKOHBI, NPHM JTOM JaBaTh CIOBECHYIO
(bOopMYITHPOBKY 3aKOHA U 3aIIMCHIBATh €0 MATEMAaTHYECKOE BBIPAKEHHE
OOBSICHATH (PU3NIECKHE MTPOIIECCHl M CBOMCTBA TEJI, B TOM YHCIIE M B KOHTEKCTE CUTYallli MPAaKTUKO-OPHEHTUPOBAHHOTO XapaKTepa: BBISBISITH
1.6 npHuMHHO-CIIEACTBEHHBIC CBSI3H, CTPOHTH OOBSCHEHHE M3 2 — 3 JIOPHYECKHMX IIATOB C MOMOIIBI0 2 — 3 M3yYeHHBIX CBOHCTBA (PMBHUECKHX
SIBIICHHH, (PU3NIECKUX 3aKOHA FITH 3aKOHOMEPHOCTH
pemaTth pacu€THbIC 337aun (ONMUpPAIONIUECs Ha CUCTEMY U3 2 — 3 ypaBHEHHH), HCIIONB3Ysl 3aKOHBI U (DOPMYIIbI, CBSA3BIBAIOIINE (pU3HUECKUE
1.7  BEIMYMHBL HA OCHOBE aHAJM3a YCJIOBHS 3a/1a4M 3AMMCHIBATH KPATKOE YCIOBHUE, BBISBIATL HEIOCTAOIIME MM H30BITOUHBIE TaHHbIE, BHIOUPATH

3aKOHBI U (HhOPMYJIbI, HEOOXOAUMBIE JJISl PEUICHUs, TPOBOIUTH PACUEThl U OLIEHUBATh PEATMCTHYHOCTH MOJTYYEHHOTO 3HaYCHUS (pU3HUecKon
BEJINYUHBI




1.8

1.9

pacro3HaBarth IMPOOJIEMbI, KOTOPHIE MOXXHO PEIIUTh HPU MOMOIIM (PU3MYECKUX METOOB, HCIOJB3YS OINHMCAHUE HWCCIICAOBAHUS, BBIIACISTH
IPOBEPSIEMOE MPEIIOIOKEHUE, OLICHUBATh MPABUILHOCTD TOPSAIAKA IPOBEACHHUS MCCIEAOBAHMU, A€IaTh BBIBOJIbI, HHTEPIPETHPOBATH PE3Y/IbTATHI
HAOJIFOIEHUN U OIIBITOB

MPOBOJUTH OMBITHl 1O HAOMIOACHHIO (DU3MYECKHX SBICHUN WM (U3NYECKUX CBOICTB TEJN: CAMOCTOSATEIBHO COOMpPATh YCTAaHOBKY U3
n30bITOYHOr0 HabOpa 060PYI0BaHMSI, OIMCHIBATH XOJ OIBITA U €r0 Pe3yNIbTaThl, HOPMYIHPOBATH BHIBOBI

1.10

1.11

1.12

MPOBOUTH MPH HEOOXOJMMOCTH CEPHUIO MPAMBIX U3MEPEHHH, OMPENeIisis CpeiHee 3HAaYCHHE U3MEPAEMOil BeHYMHbI ((OKYCHOE PAaCCTOSHHUE
coOuparolel JTHH3bI), 000CHOBBIBATH BEIOOP croco0a n3MepeHus (M3MEPUTEIILHOTO IprOopa)

MMpOBOAUTL HCCIICAOBAHUC 3aBHCHUMOCTEi (I)I/I3I/I‘ICCKI/IX BCJIMYHUH C HCIIOJIb30BAHHUEM IIPAMBIX H3MepeHHﬁI IJIaHUPOBATh HCCICOOBAHUC,
CaMOCTOATCIIbHO CO6I/IpaTb YCTaHOBKY, (bHKCI/IpOBaTb PE3YyIbTaThl HOHy‘lGHHOﬁ 3aBUCHMMOCTH (I)I/IBI/IIICCKI/IX BCJIMYHMH B BUAC Ta6J'II/II_[I/I rpachKOB,
ACJIaTh BBIBOJLI 110 PE3yJIibTaTaM MCCICAOBAHNA

IIpOBOAUTb KOCBCHHBIC U3MCPCHUA (bHSI/I‘ICCKI/IX BCJIIMYMH: IIJIAHUPOBATb U3MEPCHU, CO6I/IpaTB IKCIICPUMCHTAJIbHYIO YCTAHOBKY W BBIIIOJIHATDH
HU3MEPCHHA, CIICOYA Hp@HHO)KCHHOﬁ HHCTPYKIUH, BBIYUCIIATHL 3HAYCHHUC BCIIMYMHBI M aHAJIM3UPOBATH IMOJTYYCHHBIC PE3YJIbTAThl C y‘-IéTOM
SaﬂaHHOﬁ IOTpCITHOCTH I/ISMepeHI/Iﬁ

1.13

coOJIr0IaTh MpaBHiIa TEXHUKH OE30MACHOCTH MPU paboTe ¢ 1abopaTopHbIM 000pyI0BaHUEM

1.14

1.15

pa3nuyaTh OCHOBHBIE NPHU3HAKU M3YYEHHBIX (U3MUECKUX MOJeNel: MaTepuajbHas TOYKa, aOCOJIIOTHO TBEPAOE TENO, TOYCUHBIH MCTOYHHUK
CBETa, Jy4, TOHKas JMH3a, IUNIJAHETApHAsl MOJIENb aTOMa, HYKJIOHHAs MOJIEb AaTOMHOTO A11pa

XapaKTepU30BaTh MPUHIMIBI EHCTBUS U3YyYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOMCTB C OMOPON Ha MX ONUCAHUS, UCHOJb3Ys 3HAHUS O
CBOMCTBaX (PM3NYECKUX SIBICHUH U HEOOXOIUMbIe (PU3HUECKUE 3aKOHOMEPHOCTH

1.16

UCIIOJIB30BAaTh CXEMbl M CXEMATHYHbIE PUCYHKH HM3YYCHHBIX TEXHUYECKHX YCTPOWCTB, M3MEPHUTEIBHBIX MPUOOPOB M TEXHOJOTHYECKHX
ImponecCoB Ipu PEIICHHUU y‘Ie6HO'HpaKTI/I‘-IeCKI/IX 3aaa4, ONTHUYCCKUC CXEMBI IJId IMOCTPOCHUA H306pa)KCHI/Iﬁ B IINIOCKOM 3€pKaji€¢ H
coOuparolen JTuH3e

1.17

MPUBOANUTH PUMEPHI (HAXO0AUTh MH(OPMAIUIO O IpUMEpPax) NPAKTUYECKOT0 HCII0JIb30BaHMs (PU3MUECKUX 3HAHUH B MOBCETHEBHOMN KU3HU IS
oOecniedyeHrs 0€30MacCHOCTH NpU 0OpalleHnu ¢ npudopaMu M TEXHUYECKUMH YCTPONMCTBAMH, COXPAaHEHHUS 3/I0POBbS U COOIIOACHUS HOPM
9KOJIOTMUECKOTO TIOBEJICHUS B OKPY’KaIOLLEN cpelie

1.18

OCYILIECTBIATh NOUCK HH(pOpMaK (PU3NUECKOTo cosiepkanus B ceTu MIHTepHET, caMocTosATENbHO (hOPMYIIHPYS MOUCKOBBIH 3aIIPOC, HAXOIUTh
IyTH ONpeeNIeHHs JOCTOBEPHOCTH MOJy4eHHON HH(OpMAIIMKM HA OCHOBE MMEIOIUXCSl 3HAHUH U IOTIOJIHUTENIbHBIX HCTOYHUKOB

1.19

WCIOJIb30BaTh MPHU BBITOJHEHUU YUYE€OHBIX 33/IaHUN HAYYHO-TIOMYJSIPHYIO JTUTEPaTypy (U3HUECKOTO COACPIKAHMSI, CIPABOYHBIE MATEPHUAIIBI,
pecypcbl cetu VHTEpHET; BiaseTh MpuEMamMu KOHCIIEKTUPOBAHHS TEKCTa, MpeoOpa3oBaHUs WHPOPMAIUM M3 OJHOW 3HAKOBOW CHCTEMBI B

APYTY¥O

1.20

co3/1aBaTh COOCTBEHHBIE MMCHbMEHHBIE M YCTHbBIE COOOIIEHUSI HA OCHOBE MH(OPMAIIMU U3 HECKOJIBKUX UCTOUHUKOB (PU3UUECKOT0 COAEp KaHus,
MyOJINYHO HPEACTaBIATh PE3yJbTaThl MPOEKTHON MM UCCIEN0BATEIbCKONW JEATEIBHOCTH, IMPU 3TOM I'PaMOTHO MCIIOJIb30BaTh M3Y4YEHHBIN
MOHATUIHBIN anmapaT HW3y4aeMoro pasjena (U3UKH M CONPOBOXKIATH BBICTYIUICHHE IMpE3eHTAaUUeH ¢ y4éToM OCOOEHHOCTEH ayauTopuu
CBEPCTHHUKOB

1.21

IIPU BBINOJHEHUH Y4E€OHBIX MPOEKTOB M HCCIENOBaHUM (M3MYECKUX MPOIECCOB PaCHpEeNeNiaTh O0S3aHHOCTH B TPYINE B COOTBETCTBHH C
MOCTABICHHBIMH 33JJa4aMH, CIICIUTH 32 BBHIMIOJHEHUEM ILIaHA JEHCTBUI U KOPPEKTUPOBAThH €T0, aJIeKBAaTHO OIEHHBATh COOCTBEHHBIN BKJIA] B




ACATCIIbHOCTD I'PYIIIIbLI, BEICTPAUBATH KOMMYHUKATUBHOC BBaHMOHeﬁCTBHe, IMMPOSBJIASA TOTOBHOCTH PAa3pCIIaATh KOH(bJII/II(TBI

IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

7 KJIACC
Kon
Kon
3JIeMEHT IIpoBepsiemble 31eMeHTHI COAEPKAHUS
pasaena
a
®U3UKA U EE POJIb B IIO3HAHUU OKPYXAIOIET'O MHUPA
11 Dusuka — Hayka o npupone. fBieHus npupojsl. OU3NYECKUE SBICHUS: MEXaHUYECKHE, TCIUIOBBIE, JIEKTPUYECKHUE, MAHUTHBIE,
CBETOBbIE, 3BYKOBBIE
12 ©usnueckme Bemuuunbl. M3mepenune Qusndeckux BemuunH. Ousuueckue nmpubopsl. [lorpemnocts usmepenunii. Mexaynapoanas
CUCTEMA EAVHHII
1.3 EcrecTBenHOHayuHBIH METOA TMO3HAHWS: HAOJIOJEHHE, MOCTAHOBKA HAYYHOrO BONPOCA, BBIIBWKEHUE THIIOTE3, SKCIEPHMEHT IO
1 MIPOBEPKE TUIOTE3, O0BSICHEHNE HAOIIOAAEMOTO SIBJICHUS
1.4 Onmcanue pusnueckux sABICHMH ¢ TOMOIIBIO MOJENCH
[IpakTuyeckue paboTHI:
###Par###113mepenne paccTosiHUI.
1.5 ##HPar##H#13mepenne 00bEMa KHUJIKOCTU U TBEPIOTO Tea.
#H##Par###OnpeneneHue pa3sMepoB MaJIbIX TEll.
##HPar###113meperne TemnepaTypsl IpU NOMOIIH JKUIKOCTHOIO TEPMOMETPa M JaTUUKA TEMIIEPaTyphl
INEPBOHAYAJIbHBIE CBEJAEHWA O CTPOEHMU BEILIIECTBA
21 #H##Par###CTtpoeHne BemecTBa: aTOMbI M MOJIEKYJIbI, UX pa3Mepsbl. OMBITHI, JOKA3bIBAIOIINE TUCKPETHOE CTPOSHUE BEIIECTBA
2.2 | wH#tPar# [IBikenne yacTri BemecTBa. CBs3b CKOPOCTH JIBUKEHUS YacTHUI] C TeMIlepaTtypoil. bpoyHoBckoe aBuxenue, iupdys3us
2 2.3 | BsanmoieiicTBHE YaCTHII BELIECTBA: IPUTSKCHIE U OTTATKHBAHIE
2 4 | ###Par## Arperarabie COCTOSHUS BENIECTBA: CTPOCHUE TA30B, JKUIKOCTEH U TBEP/BIX (KPUCTAIIMYECKHX) TENL. B3aUMOCBS3b MEXIY
CBOMCTBAMM BEILIECTB B Pa3HbIX arperaTHbIX COCTOSHUAX M UX aTOMHO-MOJIEKYJISIPHBIM CTPOEHUEM
2.5 [ Ocobennocru arperaTHbIX COCTOSTHUM BOJbI
2.6 [IpakTrueckue pabOTHI:




###Par###Ouenka muaMmeTpa aToMa METOJIOM PSZIOB (C UCTOIB30BaHUEM (QoTorpaduii).
#H##Par###OnbIThI IO HAOIIOICHUIO TETNIOBOTO PACIIUPEHUS Ta30B.
#HPar###OnbIThl 10 0OHAPYKEHUIO ACWCTBUS CUII MOJIEKYJISIPHOTO TIPUTSHDKEHUS

JIBWDKEHUE U B3AUMOJIEVICTBUE TEJI

3.1  Mexanuueckoe nBrkenne. PaBHOMEpPHOE W HEPABHOMEPHOE JBHKCHHE

3.2 #H##Par###Ckopoctb. CpeiHsIsl CKOPOCTh ITPH HEPABHOMEPHOM ABUKEHUHU. Pacu€T myTu v BpeMeHH JIBHXKCHUSI

33 SlBienue uHepuuu. 3aKOH MHEPUUH. B3auMOJIEHCTBHE TeN KaK NPUYMHA U3MEHEHHS CKOPOCTH JBHKEHHMs Tel. Macca kak mepa
MHEPTHOCTH Tesa

3.4 y#Par###IInoTHOCTS BemecTBa. CBS3b MIIOTHOCTH C KONMYECTBOM MOJIEKYJI B €IUHHIIE 00bEMA BEIleCTBA

3.5  Cuna kak XapaKTepHUCTHKA B3aHMOICHCTBHS TEl

3.6  Cuna YIpPYyrocTy u 3akoH I'yka. I3Mepenue cuibl ¢ IOMOIIBIO TMHAMOMETpa

3.7 #Part# SIBnenne TATOTEHNS U ciIa TsokecTH. CHla TSOKECTH Ha Ipyrux miaHerax. Bec tena. HesecomocTs

3.8  Cuna TpeHMsl. TpeHHEe CKOJbKEHNUS U TPEHUE NMOoKos. TpeHue B IpUpoJe U TEXHUKE

3.9 pumPar##Crnoxenue CHJI, HAITPaBJICHHBIX 10 OAHOW NpsiMOM. PaBHOAEHCTBYIOIIAS CHJT
[TpakTuyeckue paboTHI:
OmnpeneneHre CKOPOCTH PABHOMEPHOI'O JBIKEHHUS (IIapUKa B JKMJKOCTH, MOJEIH 3JIEKTPUYECKOTr0 aBTOMOOWIISI M TaK Jaiee).

3.10 Omnpenenenue cpeHell CKOPOCTH CKOJIBXEHUsI Opycka WM IIapHKa M0 HaKJIOHHOM MiockocTu. OmnpeneneHue IIOTHOCTH TBEPAOTO
tena. OMNbITEL, JEMOHCTPUPYIOUIME 3aBUCHMOCTb pacTsKeHus (Aegopmariu) MpPYKUHbI OT NPUIIOKEHHOW cuiibl. OTBITHI,
JEMOHCTPHUPYIOIINE 3aBUCUMOCTb CHJIbI TPEHMSI CKOJIbKEHHSI OT BEca Tejla M XapaKTepa CONPUKACAIOIIMXCS IOBEPXHOCTEN

311 PusHuecKkue SBICHUS B MPUPOAC: MPUMEPbI JABMXECHUS C PA3IMYHBIMU CKOPOCTSIMU B XKUBOW M HEKHMBOW MPHUPOJE, [CHCTBHE CHIIBI
TPEHUs B IPUPOJIE U TEXHUKE

3.12

TexHnuueckue YCTPOﬁCTBaI ANHAMOMCTpP, MOATIUITHUKN

JIABJIEHUE TBEPJIbIX TEJI, )KUJIKOCTEHN 1 I'A30B

4.1 Hasnenue TBEpOro Tena. CriocoObl yMEHBIICHHS U YBEIUUEHUS TaBICHUS

4.2 JlaBnenue rasa. 3aBHCHMOCTb JaBIICHHS ra3a OT 00bEMa, TEMIIEpaTypbl

4.3 [lepenaua naBieHust TBEPABIMU TEJIAMH, )KUAKOCTAMU U razamu. 3akoH [lackand. [THeBMaTHyeckre MalmHbl

4.4 3aBUCHMOCTb [aBIICHHS JKUJKOCTH OT ryounel. ['mapocratudeckwii mapagokc. CooOmaromyecs: cocynsl. [ 'mapaBnudeckue
MEXaHU3MbI

45

Atmoctepa 3emnu u armocdepHoe aaBieHue. [IpuyuHBI CyliecTBOBaHMS BO3AYIIHON 000104ku 3emmu. OmbiT Toppuyenu.




3aBUCUMOCTH aTMOC(EPHOT0 AABJICHUS OT BBICOTHI HAJl YPOBHEM MOpS

4.6
4.7
4.8

4.9

4.10

411

N3mepenue armocdepnoro aasinenus. [Ipubops! 115 u3mepenus atMocpepHOro 1aBaeHUs
JleiicTBHE ®KUAKOCTH U Ta3a Ha MOTPpYyKEHHOE B HUX Teso. BriTankuBaromas (apxumeioBa) cuia. 3akoH Apxumena

[InaBanue ten. Bo3ayxormnnaBanue

[IpakTuyeckue paboOTHI:

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJE OT 00b&Ma MOrpyKEHHOM B MKHUAKOCTh yacTu Tena. OnpeseneHne BbITaIKUBaroOIIeH
CWJIBIL, JCMCTBYIOLIEH HA TEJIO, IIOTPYKEHHOE B XKUAKOCTh. I[poBepKa HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CUIIBL, IEUCTBYIOLICH Ha TEJIO
B JKMJIKOCTH, OT Macchl Tena. OIBITBI, JEMOHCTPUPYIOLIME 3aBUCHUMOCTb BBITAJIKHWBANOLICH CHIIBI, JEHCTBYIOIIEH Ha TEIO B
KHUJKOCTU, OT 00bEMa MOrpyKEHHOM B KHUAKOCTh YAaCTH Telda W OT IUIOTHOCTH XHUAKocTu. KoHCTpynpoBaHHe apeomeTpa WiId
KOHCTPYMPOBAHUE JIOAKHU U OIPEIEICHUE €€ IPy30I0AbEMHOCTU

dusznyeckue SBJICHUS B IMpUpoAC: BIUAHHUC aTMOC(i)epHOFO JaBJICHUA Ha JKUBOM OpraHu3M, I1JIaBaHUC pLI6

TexHUYecKue YCTPOMCTBA: COOOMIAIOIIMECS COCYABI, YCTPOHCTBO BOIOIIPOBOJA, THIPABIMYECKUN Tpecc, MaHOMETp, Oapomerp,
BBICOTOMEp, MOPIIHEBON HACOC, ApEOMETP

PABOTA, MOIIHOCTD, OHEPT' U

5.1  Mexannueckas pabora

5.2 Mexanndeckas MOIIHOCTb

5.3 IIpocTble MexaHU3MBI: pblYar, OJI0K, HAKJIIOHHAs TIOCKOCTh. [IpaBuiio paBHOBeCHs pplyara

5.4 [IpumMeHeHMe paBUIa paBHOBECHS pblyara K OJIOKYy

5.5 Bomnoroe npaBuio» Mexanuku. Koagdumment nonesnoro neiictBus MexaHu3MoB. [IpocTbie MexaHU3MBI B OBITY U TEXHUKE

5.6 TlorenumansHas SHEPrUM Teja, MOAHITOro Haja 3eMIIEN

5.7 Kunermueckas JHEprus

5.8 Tlonnas MexaHmueckas 9HEprus. 3aKOH U3MEHEHUS U COXPAHEHHS] MEXaHUYECKON YHEPIUH
[IpakTuyeckue paboTHI:

59 #HHParH#Onpenenene paboThl CHJIBI TPEHHMSA MPU PABHOMEPHOM JIBHXKEHHM Tela IO TOPU3OHTAIBLHOW IMOBEPXHOCTH.
HccnenoBanue ycnoBuil paBHoBecusi peluara. Wsmepenue KIIJ| HakioHHOM 1I0ocKOCTH. [3yueHue 3akoHa COXpaHEHMS
MEXaHUYECKOU SHEPTUU

5.10 ' Pusmueckue sBcHNS B IIPUPOJIE: PIYATH B TEJIC YEJIOBEKA
5.11

TexHu4yeckue yCTpOINCTBA: phIuar, MOABMKHBIN M HEMOABIKHBINA OJIOKU, HAKIIOHHAS TUIOCKOCTh, MTPOCTHIC MEXAaHU3MBI B OBITY




8 KJIACC

Kon
K
ot JIEMEHT IIpoBepsiemble 3JIeMEHTHI COIEP:KAHUSA
pa3aena
a
TEITJIOBBIE ABJIEHUA

6.1 OCHOBHBIE IIONIOXKEHHS MOJIEKYIIPHO-KMHETUYECKOM TEOPUM CTPOeHHMs BemecTBa. Macca u  pasMepsl MOneKyd. OIbITh,
ITOATBEP>KIAIOIIUE OCHOBHBIE IIOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKON TEOPUH

6.2 Mogemn TBEPIOTO, )KUIKOTO U Ta3000pa3HOTO COCTOSIHUM BemecTBa. Kpucrammyeckue u aMmop(HbIe Tena

6.3 OOBbsicHEHNE CBOWCTB Ia3oB, )KPII[KOCTCIZ u TBép,I[LIX TEJ Ha OCHOBE MOJIOKECHUH MOJICKyanHOKHHGTH‘IGCKOﬁ TCOPHUU

6.4 CMauuBaHue u KalmUJIJIIPHBIC ABJICHUA

6.5  Temnosoe pAaCIIMPEHUE U CHKATHE

6.6 TeMr{epaTypa. CBs3b TEMIICPATYPBI CO CKOPOCTBHIO TCINIOBOT'O ABHUIKCHUSA YaCTUL]L

6.7 Buytpennss sneprusi. CnocoObl M3BMEHEHUs: BHYTPEHHEH 3HEpPTUu: TeIulonepeada u CoBeplieHne padboThl

6.8 BI/II[I)I TCIIoNEpCaavYmn: TCIJI0MpPOBOJHOCTE, KOHBCKI WA, U3JTYYCHHC

6.9 KonanuecTBO TEIIOTHI. VY aenpHas TEMIOEMKOCTD BEILIECTBA

6.10 ' Tenmoo6men n TemoBoE paBHOBeCHe. YpaBHEHNE TEIIOBOrO GanaHca

6.11 IInaBnenue n OTBCPACBAHUEC KPUCTATNIMICCKUX BCIICCTB. y)IeJ'II)HaH TCIJIOTA IJIaBJICHUA

6.12 IlapooOpasoBanue u konmeHcauus. Mcnapenme. Kumenue. YnenpHas Temora mapooOpa3oBaHMs. 3aBUCHMOCTH TEMIIEPATYpEI
KHUIIEHUS OT aTMOC(HEPHOro JaBJICHUS

6.13  Brnaxuocts BO3/yXa

6.14 3Hepr1/1${ TOILIMBA. Y AelbHAas TEII0Ta CTropaHuAa

6.15 [Tpunnmme! padote! TermnoBbix aeurareneit KI1/I rermoBoro asurarens. TerioBble BUTATENN U 3aIUTA OKPYKAIOIIEH CpeIb

6.16  3akon COXPAaHEHHUS U MPEBPAIICHUS SHEPTUU B TEIUIOBBIX MPOIleccax

[IpakTrueckue pabOTHI:
6.17  s#par###OmbiTs! 110 0OHapYKEHHIO ICUCTBUS CUIJT MOJICKYJISIPHOTO TIPUTSKEHHUSL.
#H##Par###OnbITHI IO BRIpAIIMBAHUIO KPUCTAIIJIOB TTOBAPEHHOW COJIM MJTH caxapa.




#HPar###OnbITh 10 HAOJIOICHHUIO TEIUIOBOIO PACIIMPEHHUS T'a30B, JKUAKOCTEH U TBEPIBIX TEIL.

#H##Par###OnpenencHue TaBICHUS BO3yXa B Oa/NIOHE IIIPHIIA.

H#HHPar###OnbIThl, TEeMOHCTPUPYIOIIME 3aBUCUMOCTD JaBJICHHS BO3yXa OT €ro 00bEéMa M HarpeBaHMS WIIA OXJIAXKICHUS.
#H##Par###1IpoBepka runoTe3bl IMHEMHONW 3aBUCUMOCTH JIJTUHBI CTOJIOMKA )KUIAKOCTH B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPaTyPhI.
##HPar##H##Habmonenre n3aMeHeHUs BHYTPEHHEH SHEPTHH Tesla B pe3yabTaTe TeIionepeaun 1 paboThl BHEITHUX CHJL.
#H##Par###lccnenoBanue SBJICHUS TEINIOOOMEHA MPU CMENTMBAHUU XOJIOAHOU U TOpsTYeH BOJBI.

#HH#Par###0OnpeneneHue KOJIMYECTBa TEIUIOTHI, MOJYYeHHOTO BOJION MPH TEINIOOOMEHE C HArPEThIM METAUIMUYECKUM I[IUIHHAPOM.
#HH##Par###OnpenencHue yaeabHON TEIIOEMKOCTH BEIIIECTBA.

#H#Par###lccnenoBanue mpoiiecca UCIapeHus.

###Par#H#OnpeneneHne OTHOCUTEIBHON BIQKHOCTH BO3IyXa.

###Par#H##Onpenenenue yaelbHON TEMJIOTHI IUIABJIEHUS JIbJA.

6.18 dusnueckue SBICHUS B npupoac: MOBCPXHOCTHOC HATAKCHUC MW KAIIWJUIAPHBIC ABJICHUA B HNPUPOAC, KPUCTAJUIBI B HNPHUPOACL,
H3JIyUCHUC COJ'IHI_Ia, 3aMCpP3aHUC BOI[OéMOB, MOPCKHUEC 6pI/ISI:>I; O6pa3OBaHI/Ie POChHI, TYMaHa, HHEA, CHETa.
6.19 TexHuueckue YCTpOﬁCTBaZ KallWJIJIAPBI, IIPUMEPLI UCIIOJIB30BaAHUA KPHCTAJIIOB, )KPII[KOCTHHIZ TECPMOMCECTP, HATHUK TEMIICPATYPBHI,

TEPMOC, CUCTEMA OTOIUIEHUS JOMOB, TUTPOMETPBI, ICUXPOMETP, apoBasi TypOHHa, IBUraTellb BHYTPEHHEIO CTOPAHHUS.

OJIEKTPUYECKUE 1 MAT'HUTHBIE SABJIEHUA

7.1 OnexTpuszanus Tei. J[Ba poga 3JeKTpUUECKUX 3apsI0B

7.2 | BsammonelicTeue 3apsuKeHHBIX Tesl. 3akoH KynoHa (3aBMCMMOCTB CHIIBI B3aMMOJAEHCTBHUS 3apsHKEHHBIX TEJI OT BEIMYMHEI 3apAJI0OB U
PaCCTOSTHUSL MEXK]Ty TEJTaMH )

7.3  Onexrpudeckoe none. Hampsk€HHOCTB dnekTpuyeckoro nojs. [IpuHoun cynepnosuuum >1eKTPUYECKHX T0JeH (Ha Ka4eCTBEHHOM
YpOBHE)

74 Hocurenn INEKTPUYECKUX 3apsA10B. DIIEMEHTApHBIN deKTpuueckuil 3apsaa. Ctpoenue aroma. [IpoBOAHMKYN U TUAIIEKTPUKH

7.5 3axon COXPAHEHUS JIEKTPUUYECKOTO 3apsaa

7.6 DNEeKTPUUECKU TOK. Y CIOBHS CYIIECTBOBaHUS 3JIEKTPUUECKOT0 TOKa. FICTOUHNMKY TOCTOSHHOTO TOKA

7.7 JIeHcTBUS 2JEKTPUUECKOT0 TOKA (TEMIOBOE, XUMUYECKOE, MArHUTHOE). DIEKTPUUYECKHM TOK B MKHUJIKOCTAX M ra3ax

7.8 DnekTpuyeckas uenb. Cuiia Toka. IIEKTPUIECKOE HANPSIKEHUE

7.9 ConpoTHuBieHNE TPOBOAHMKA. Y IEIBHOE COIIPOTUBIIEHUE BELLIECTBA

7.10 3akon Oma ws ydacTKa Lenu

7.1l Mocnenosarensuoe u napajuieIbHOe COeIMHEHNE TPOBOIHUKOB

7.12

PaboTa 1 MOUTHOCTB 3JMEKTpHUECKOro Toka. 3akoH J[xoymsa — Jlenma




7.13
7.14

DneKTpuuecKre Henu U MOTpeOUTeNu deKTpuIecKkoi sHeprun B 0pTy. KopoTkoe 3ambikanne

IlocTostHHBIE MAarHUTEL. B3anMo1elicTBUE HOCTOSHHBIX MarHuTOB

7.15
7.16

7.17

MarnurtHoe 1mojie. MarauTHoe nosie 3eMJId B €r0 3HaAYCHUE JJIA )KU3HU Ha 3emite

OngpIT BpCTez[a. MarsauTHOE 110J1€ SJICKTPHUYCCKOI'O TOKA. HpI/IMeHeHI/Ie OJICKTPOMAardiuToOB B TCXHUKE

I[eﬁCTBHe MAarauMTHOIO IIOJId Ha IMPOBOJHUK C TOKOM. 3H€KTpOI[BI/II‘ aTelb IIOCTOSHHOrO TOKa. cmoab30BaHue SJICKTPOABHUI aTeie B
TEXHUYCCKHUX YCTpOﬁCTBaX M Ha TPaHCIIOPTE

7.18
7.19

Omnpitel Dapajnes. SBneHue 3neKTpoMarHuTHON HHAYKIUH. [IpaBumno Jlenma

OnekrporerepaTop. CriocoObI MOTYYSHUS dIEKTPHUSCKON SHEPTHH. DIISKTPOCTAHIIUN Ha BO3OOHOBIISIEMBIX ICTOYHHKAX SHEPTUU

7.20

7.21

[IpakTryeckue pabOTHI:

OmnbITH IO HAOTIOACHUIO SJCKTPU3AIUH TEJI MHAYKIIUEH U TIPH CONPUKOCHOBEHHH.

HccnenoBanue NeicTBUS IEKTPUIESCKOTO OIS HA IIPOBOJAHUKH U TUDJICKTPUKH.

COopxka u mpoBepka padOThl ANEKTPUIECKON IETH MOCTOSHHOTO TOKA.

W3mepenue u peryinupoBaHue CUIIbI TOKA.

N3Mepenne u peryampoBaHue HAPSAKEHHUS.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYIIETO YEPe3 PE3UCTOP, OT COMPOTUBIICHUS PE3UCTOPA U HANIPSHKEHUS Ha PE3UCTOpE.
OHBITI)I, ACMOHCTPHUPYIOIIUE 3aBUCUMOCTDL JJICKTPUYCCKOTO COIMPOTHUBIICHUA IMPOBOAHMKA OT €ro0 MAJWHBI, IJIOIAAW HOIICPCUYHOTO
CEUeHHs U MaTepuana.

[TpoBepka mpaBmIa CIIOKCHHS HAMPSHKCHUH MPH ITOCIICIOBATEIILHOM COSMHEHUN JBYX pe3ucTOpoB. [IpoBepka mpaBmiia JJis CHITBI
TOKa TpHU MapajuiebHOM COEIWHEHUU pPe3UcTopoB. OmpeneneHue padOTHl SIEKTPHUUYECKOrO TOKa, HIYIIET0 uepe3 pPe3ncTop.
Omnpenenenre MOIIHOCTH AJIEKTPHUECKOTO TOKA, BBIIEIIEMOW Ha pesuctope. MccrmemoBaHue 3aBHCHMOCTH CHIIBI TOKA, MJIYIIETO
gyepes JIaMIIOuKy, OT HampsbkeHus Ha Heil. Omnpenenenue KIIJ marpeBatens. MccnemoBaHne MarHUTHOTO B3aWMOJEHUCTBUS
IIOCTOSIHHBIX MArHuTOB. I/I3yquHe MAariuMTHOI'O IOJIA MOCTOAHHBIX MAarHuTOB IIPU HUX O6’B€)II/IHGHI/II/I " pasaciICHUM. I/ICCJ’IG}IOBaHI/Ie
JEHCTBHUS DIEKTPUYECKOTO TOKAa HAa MArHUTHYIO CTpenky. ONBITHI, JEMOHCTPUPYIOIINE 3aBUCHMOCTh CHJIBI B3aUMOJACHCTBUS
KaTyliKW ¢ TOKOM W MarHuvTa OT CHJIbl TOKa W HallpaBJICHUA TOKAa B KaTYIIKE. HSy‘—ICHI/Ie ﬂeﬁCTBHH MAarauMTHOIO I10JIA Ha IMMPOBOJHUK C
TokoM. KoHcTpyrpoBaHue u u3ydeHue padoTsl anekrpoasurarens. smepenue KI1J] anexTpoaBurarenbHoi ycTaHOBKU. OMBITHI 11O
HNCCIICIOBAHUIO SABJICHUS SHCKTpOMaFHI/ITHOﬁ HHAYKOWU: UCCIICIOBAHUC N3MEHEHNH 3HaueHUs U HaIlpaBJICHHUA HHAYKIIMOHHOI'O TOKa

dusndyeckue SBICHUS B npupoac: JJICKTPUUCCKUE SBJICHUA B aTMoc@epe, QJICKTPHUYCCTBO KHUBBIX OPraHM3MOB, MAarHUTHOC II0JIC
3CMJ'II/I, ﬂpeﬁ(b IMMOJIFOCOB, POJIb MArHUTHOTO ITOJIA IJIS )KU3HU HA 3CMHG, MOJIIPHOC CUAHUC

1.22

TexHnyeckne  yCTpOMCTBAa:  DIEKTPOCKOI,  aMIIEPMETP,  BOJBTMETP,  PEOCTaT, CYETUYUMK  DJJIEKTPUYECKOM  DHEpPruwy,
3JIEKTPOOCBETUTENbHbIE  MPHOOPBI,  HarpeBaTeNbHbIC  AJEKTPONPHOOPHl  (MIPUMEPHI),  DIEKTPUUYECKHE  MPEAOXPaHHUTENH,
JJIEKTPOMArHuT, 3JIEKTPOABUTATENb IIOCTOSIHHOIO TOKA, FEHEPATOP MOCTOSIHHOIO TOKa




9 KJIACC

Kon

pazzuena

Kon [IpoBepsieMble 21€EMEHTHI COAECPHKAHUS
JJIEMEHTA

MEXAHUWYECKUE ABJIEHUA
8.1  Mexanuueckoe mBrkenne. Matepuansaas Touka. CHcTeMa oTcuéTa
8.2 OTHOCHTENBHOCTH MEXAHHYECKOTO JABHKCHHS
8.3 PaBHOMEpHOE MPSMONHHEIHOE ABIKCHIE
8.4 ###Par##HepaBHoMepHOe MpsiMonuHeliHOe ABMKkeHue. CpeiHssl U MTHOBEHHAsl CKOPOCTh TeJla P HEPABHOMEPHOM JBHXKEHUU
8.5 Yckopenue. PaBHOyCKOpEHHOE MPAMOJIIMHENHOE ABUKEHUE
8.6 | w#Par###CroGoaHoe masenue. OmbiTsl Lamnes
g7 | HHPar###iPaBHOMEPHOE JBHKEHHE M0 OKpYKHOCTH. Ilepuox wm wacrora oOpamienus. JluueliHas W yrioBas CKOPOCTH.

LlenTpocTpeMuTenbHOE YCKOPEHHE

8.8 Ilepssriit 3akoH HproToHa
8.9 Bropoii 3akon Herorona
8.10 Tpernii 3akoH HproToHA
8.11  w#Part##IIpUHIII CyTIEPITOSUIIIH CHIT
8.12  Cuma ynpyroctu. 3akoH ['yka
8.13  w#tPar###Cuna TPeHUS: CHITA TPEHHS CKONBKEHHS, CHJIA TPEHHUS TTOKOS, APYTHE BH/BI TPSHHS
8.14  m#Par###Cuna TIKECTH U 3aKOH BCEMHPHOTO TATOTCHHS. Y CKOPEHHE CBOOOHOTO MaICHUS
8.15 JBmwxenue mnanet Bokpyr Comnna. [lepBas kocMuueckast ckopocts. HeBecoMOCTh 1 mieperpy3ku
8.16  PapuoBecue MaTepHaIbHON TOUKH. AOGCOIIOTHO TBEPIOE TEIO
8.17  ##Par##HPaBHoBecHe TBEPIOTO TeNa C 3aKPEIIIEHHOM 0ChI0 Bpamenns. MoMenT cuibl. LIeHTp Tsokectn
8.18 Nmnynsc Tena. U3menenne nmirynsca. MIMmnyibsce cuisl
8.19  3axom coxpaHenus nmmyiIbCca




8.20

#H#HPar###PeakTUBHOE IBUKEHUE

8.21 Mexanmueckas paGoTa H MOIIHOCTb
8.22  PaBora cu TOKECTH ocTH, TpeHus. CBA3b SHEPIUU U pabOThI
2 3

8.23  TlorenmmansHas SHeprus Te/a, MOAHATOTO HAJl TOBEPXHOCTHIO 3eMIIH

8.24  TlorenmmansHas SHEPrUs CKATOM IPYKUHEI

8.25  wPar###Kunernueckas sHeprus. Teopema 0 KWNHETUYECKOM SHEPIUU

8.26  #Par##3aKoH COXpAHEHNS MEXAaHHYCCKON SHEPTHH
[TpakTyeckue paboOTHI:
Onpenenenne cpeHe CKOPOCTH CKOJBKEHUST OpyCcKa MM JABIKEHHS IAapUKa 110 HAKIOHHOH TuIockocTH. Omnpenenenne yCKOpeHus
TeJa IPU PaBHOYCKOPEHHOM JIBUKEHUU 110 HAKIIOHHOM IJIIOCKOCTH.
HccnenoBanme 3aBUCUMOCTH ITYTH OT BPEMEHH TPU PaBHOYCKOPEHHOM JBM)KEHUU 0€3 HaualbHOW CKOPOCTH.

g 27 llpoBepka runoTessl: €l NpH PaBHOYCKOPEHHOM JBWKEHUH 0€3 HAYaIbHOM CKOPOCTH IyTH OTHOCATCS Kak psiji HEYETHBIX YUCEI,
TO COOTBETCTBYIOIIUE MPOMEKYTKH BPEMEHH OJIMHAKOBBHI.
HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHsI CKOJIBXKEHHUS OT CHJIBI HOpMaslbHOTO AaBieHMs. OmnpeneneHue koddduimenta TpeHus
cKoNbkeHus. OnpezneneHne KECTKOCTH NPYKUHBL. OmnperneneHne pabdoThl CHIIBI TPEHUS NMPHU PAaBHOMEPHOM JIBIKEHHH Teja TI0
TOpPU30HTAILHON MoBepXHOCTU. Omnpenenenne padoThl CHIIBI YOPYTOCTH MPU MOIBbEME I'py3a C UCHOIb30BaHUEM HEMOABHKHOTO U
IIOABMKHOTO OJIOKOB

g.28 usnueckue SABIEHUS B NPUPOJE: TPUIMBBI M OTJIMBBI, JBWKEHHE TUIAaHET CONHEYHON CHUCTEMBI, PEAKTHBHOE JIBMXKEHHME JKUBBIX
OpPTraHU3MOB

8.29

Texumueckne YCTPOﬁCTBaZ CIIMAOMECTP, AaTYHUKHU IMOJIOKCHUS, paCCTOAHUA U YCKOPCHU S, PAKCThI

MEXAHUYECKUE KOJIEBAHUA 1 BOJIHBI

9.1  Konebarensroe nBrkeHre. OCHOBHBIC XapaKTePUCTUKH KOJIEOAHUI: TIEPHO]], YACTOTa, aMILTUTY/a

9.2 Maremaruueckuii u MPYXKUHHBIA MasTHUKH. [[peBpaienne sHeprun npu KojaedaTeIbHOM JBUKCHUH

9.3 3aryxaromue konebanus. BeinyxaeHHbIe KoneOanus. Pezonanc

9.4 Mexanuyeckre BOJHBI. CBOWCTBA MEXaHWYECKUX BOJH. [IpomonbHbIE M momepedHble BOJIHBL. J[IMHA BOJHBI M CKOPOCTH €€
pacnpocTpaHeHus. MexaHu4ecKre BOJIHBI B TBEPJIOM Telle, CEHCMUYECKHE BOJIHbI

9.5 3ByK. 'poMKOCTB U BbIcOTa 3ByKa. OTpa)keHue 3ByKa

9.6 Mugpassyk n yrsTpasByk

9.7 llpakTnyeckue paboThL:

Omnpenenenne 9acTOTHl U Meproia KoineOaHui MaTeMaTHIeCKOro MassTHUKA.




OmnpezeneHye 4acTOThI U MEpHOa KoIeOaHUH PY>KUHHOTO MasTHUKA
HccnenoBanue 3aBUCUMOCTH NepHOJa KOJICOAHUI MOJBEIIEHHOIO0 K HUTH Ipy3a OT JJUHBI HUTH. McciaenoBaHue 3aBUCMMOCTH
nepuoJia KojiebaHuil MpyKMHHOTO MasgTHUKA OT Macchl rpy3a. IIpoBepka He3aBUCUMOCTH Mepro/ia KojebaHuil rpys3a, MoABEILICHHOTO
K HUTH, OT MacChl I'py3a U )KECTKOCTU NPYKUHBI. MI3MepeHre ycKopeHus: CBOOOJHOTO MaIeHHsI

9.8 ®usnueckue ABICHNS B IPHPOJIE: BOCIIPUATHE 3ByKOB KHBOTHBIMH, 3eMIICTPSICEHHE, CEHCMIUECKIE BOJTHBI, ITyHAMH, 9XO0

9.9 Texumueckue YCTPOMCTBA: 3XO0JIOT, UCIOIb30BAaHUE YIIbTPA3BYKa B OBITY U TEXHUKE

SJIEKTPOMAT'HUTHOE ITOJIE Y SJIEKTPOMAI'HUTHBIE BOJIHbBI
10.1 | ByekTpomarauTHOE MONTE. DIEKTPOMArHUTHBIE BOMHBL CBOMCTBA IEKTPOMATHUTHBIX BOJIH
10.2 | Ikana 3JIEKTPOMATrHUTHBIX BOJIH
10 10.3 | DpexrpomaruuTHas npuposa cBera. CKopocTh cBeta. BonHoBbIe cBoiicTBa cBeTa

10.4 HpaKTI/IHCCKI/IC“pHﬁOTHI
M3yueHne CBOMCTB 3JIEKTPOMArHUTHBIX BOJH ¢ HOMOIBI0 MOOMJIBHOTO TenedoHa

10.5 | dusnueckue sBnenns B mpuposie: GHOTOTHYECKOE JICHCTBHE BHIANMOTO, YIbTPAdHOIETOBOTO H PEHTICHOBCKOTO H3/Iy4CHHIA

10.6 | TexHmueckue yCTpONCTBA: HCIONB30BAHME HIEKTPOMATHHTHBIX BOJIH ISl COTOBOI CBSI3H

CBETOBBIE ABJIEHUA

11.1 | JIyyeas monens cera. Microunnku cBera

11.2 [TpsimonuHEITHOE pacIpoCTpaHEHHUE CBETA

11.3 Otpaxxenue cBera. [1nockoe 3epkano. 3akoH OTpakeHHUs CBETa

114 Tpenomnenue cBera. 3akon npenomIeHus cBera. [101HOE BHYTPEHHEE OTPAKEHHE CBETA

115 Junsza. XoJ ny4den B IUH3E

11

116 Onrnueckas crucrema doroanmapara, MHKPOCKOIIA M TENECKOTA

11.7 ' I'ma3 kax onrrueckas cucrema. biM30pyKOCTh M JaTbHO30PKOCTh

11.8 | Pasnosxenue Genoro cBera B cnektp. OneiTel HeroTOoHA. CllokKeHME CIEKTpalbHBIX IBETOB. [[ncnepcust cBera
[IpakTuyeckue pabOTHI:
###Par### ccnenoBanne 3aBUCUMOCTH YIJIa OTPAKEHHS CBETOBOTO JIyda OT yrjia MaJcHHUS.

11.9 HH#HPar###113yueHne XxapakTepuCTUK U300paykeHHsI ITPEeIMETa B TNIOCKOM 3epKalie.
H#H#HPar###1ccnenoBanue 3aBUCUMOCTH YIUIa MPEJIOMIIEHHS CBETOBOTI'O JIydya OT yIJjla NafieHNs Ha FPAaHULIE «BO3JyX — CTEKIJION.
H#Hi#Par###1lonyuenne n300paxeHUl ¢ MOMOIIBIO COOMPATOIIEH JIMH3BI.




#HH#Par###Onpenenenue pOKyCHOTO pacCTOSIHUS U ONITHYECKOW CHIIBI COOMPAIOLIECH JTHH3HI.
H#HH##Par###O0nbpIThI O Pa3I0KEHHUIO OEJIOr0 CBETA B CIICKTP.
HH#Par###OnbITHI 10 BOCIIPUSATHIO LIBETA MPEIMETOB NIPU UX HAOII0IEHUH Yepe3 IIBETOBbIC (DUIBTPHI

11.10 Dusuueckue sBnenus B npupose: 3arMenus Connua u JlyHsl, IBETa TN, ONTUYECKHUE ABIEHUS B arMocdepe (uBeT Heba, pedpaxuus,
paayra, MUPax)

1111 Texmmueckue ycTpoiicTBa: OUKH, IEPHCKOIL, HOTOAIIAPAT, ONTHYECKHE CBETOBOIBI

KBAHTOBBIE ABJIEHU

121 Ousitsr Pesepdopna u mmanerapHas Mojens aroma. Mojens atoma bopa

12.2 Hcnyckanue u norsiouieHue csera aToMoM. KBaHTel. JInHeluaTsie CIIEKTPHI

12.3  pagmoaxruBHOCTB. Anb(a, Geta- i ramma-Hu3J1y4eHHUs

12.4 ' Crpoenne aTOMHOTO sIpa. Hyxnonnas monens aroMHoro saapa. M3oromst

125 papmoaxrusnsie npespamenus. [lepron IoJIypacraza aTOMHbIX sIIEp

12.6 SAnepHble peakuu. 3aKOHBI COXPAHEHNUS 3apsAJ0BOIO U MAaCCOBOTO YNCEIN

12 12.7 | Sueprus cBssu aToMHbIX siziep. CBSI3b MACCHI K SHEPTHHA

12.8 | Peakrmu cuHTe3a U NCTCHHS anep. Uctounuku sHeprun ConHIa U 3BE3]

12.9 Snepnas sHepreTuka. JleicTBHE palMOAKTUBHBIX U3JIy4€HUH Ha )KUBbIE OPTaHU3MBbI
[TpakTyeckue paboOTHI:

12.10 Haburonenue CroOmHbIX U JIUHENYATHIX CIEKTPOB U3ITYYEHHUS.
HccnenoBanue TpeKoB: U3MEPEHUE SHEPTHH YaCTHUIIBI IO TOPMO3HOMY ITyTH (110 poTorpadusm).
W3mepenne paaroakTUBHOTO GhoHa

1211 Dusnueckue ABJIEHHS B PUPOJLE: €CTECTBEHHBIN PajMOAKTHBHDIH (G OH, KOCMUYECKHE JIy4H, PaIMOAKTUBHOE U3TyUeHHE MPUPOIHBIX
MUHEPAJIIOB, JEMCTBUE PAAOAKTUBHbBIX U3JIyYEHUI HA OPTaHU3M YEJIOBEKA

1212 Texumueckue YCTPOMCTBA: CIIEKTPOCKOII, NHANBHIyAJIbHBINA JO3UMETP, Kamepa Bunbscona

MPOBEPAEMBIE HA OI'3 11O ®U3UKE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHS OCHOBHOM OBPA3OBATEJIBHOM

IMPOI'PAMMBbI OCHOBHOI'O OBIIETI'O OBPA3OBAHU

Kon
nposep

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTaM 02a30BOr0 YPOBHSI OCBOEHHSI OCHOBHOI 00pa30BaTe/IbHON MNPOTrPaMMbl
OCHOBHOI0 00111er0o oOpa3oBanus Ha ocHoBe PI'OC




s1eMOro
TpeOoB
aHus

[Tonumanue ponu GU3MKKA B HAYYHOW KapTHHE MHpPA; chOPMUPOBAHHOCTH 0A30BBIX MPEICTABICHUH O 3aKOHOMEPHOH CBSI3M M MO3HABAEMOCTH
SBJICHUM NPUPOIBI, O POIM SKCIEpUMEHTa B (PU3MKe, O cucTeMooOpasyromeil poin (GU3MKK B pasBUTHM €CTECTBEHHBIX HAyK, TEXHHUKH U
TEXHOJIOTHH, 00 3BOMIONUHN (DU3NYECKUX 3HAHUN W HMX POJHM B IEJIOCTHOM €CTECTBEHHOHAYYHOW KapTHHE MHpPA, O BKJIAJAE POCCHUCKHX WU
3apyOeKHBIX YUEHBIX-(HU3UKOB B Pa3BUTHE HAYKH, 00BCHEHHE IIPOLIECCOB OKPYKAIOLIEr0 MUPA, Pa3BUTHE TEXHUKH U TEXHOJIOTUH

3HaHuA 0 BUJAX MaTepuH (BEIECTBO U MO0JIE), O ABMKEHUH KaK CIIOCOO€ CyLIECTBOBAaHHSI MaTepUH, 00 aTOMHO-MOJIEKYJISIPHONH TEOPUU CTPOCHUS
BEIIECTBA, O (PM3UYECKOW CYITHOCTH SBJICHHHA MPUPOIBI (MEXaHWYECKHX, TEIUIOBBIX, JIIEKTPOMArHUTHBIX M KBAHTOBBIX); YMEHHUE pa3IHyaTh
SBJICHUSI 110 ONUCAHMIO MX XapaKTepHBIX CBOWCTB M Ha OCHOBE OIBITOB, JIEMOHCTPHPYIOLIUX JaHHOE (U3NYECKOE SBICHUE, YMEHUE
pacro3HaBaTh MPOSBICHNUE H3YYCHHBIX (PM3UUECKUX SIBICHUN B OKPYKAIOIIEM MHPE, BBIICISISI UX CYIIECTBEHHBIE CBOWCTBA (IIPU3HAKH)

BJ'IaI[eHI/Ie OCHOBaMHM MHOHSATHMHOTO alapara 1 CUMBOJIMYCCKOI'O A3bIKa (1)I/ISI/IKI/I " UCIIOJIb30BAHHC UX IJIA PCHICHHA y‘le6H]':>IX 3aav; yMCHUC
XapaKTCPU30BaTh CBOMCTBaA TECII, (1)I/ISI/ILI€CKI/IC SABJICHUA U ITPOLICCChI, UCIIOJIL3YA (1)yHIIaMeHTaJII)HI)I€ 1 OMIIMPHUYCCKUC 3aKOHBI

YMeHue onuchiBaTh HN3YUCHHBbIC CBOMCTBA TEJl K Q)HSHHCCKI/IG SABJICHUS, UCIIOJIB3YsL Q)HSHHCCKI/IG BCINYHHBI

Brnanenne ocHOBaMu METOJIOB HAYYHOT'O ITO3HAHUS € YIETOM COOJIIOICHHS IPaBIII 0€3011aCHOT0 TPyAa: HabMoAeHNEe (PU3NUECKUX SBJICHUI:
YMEHHUE CaMOCTOSITETIbHO COOMPATh SKCIIEPUMEHTAIbHYIO YCTAaHOBKY U3 JAHHOTO Habopa 000py10BaHUs [0 UHCTPYKIIMHU, OMTUCHIBATh XOJ1 OTbITA
1 3aIlUCBIBATh €r0 Pe3yJbTaThl, GOPMYIUPOBATH BHIBOIBI;

NIPOBE/ICHUE TMPSMBIX U KOCBEHHBIX H3MEpPEHHMH (HU3MUECKUX BEIMYMH: YMEHHUE IIJIAHUPOBAaTh M3MEPEHMsI, CaMOCTOSTENbHO COOMpaTh
SKCIIEPUMEHTAJIbHYIO YCTAaHOBKY IO MHCTPYKIMM, BBIUMCIATH 3HAUEHHWE BEIMYMHBI U aHAIM3UPOBATh MOJYUYEHHBIE PE3YyJbTaThl C YYETOM
3aJJaHHOW MOTPEIIHOCTH PE3YJIbTaTOB U3MEPEHUN;

MIPOBEJICHUE HECIOXKHBIX SKCIIEPUMEHTAIBHBIX HCCIEA0BAHUN; CaMOCTOSITEIbHO cOOMpaTh SKCIEPUMEHTAIbHYI0 YCTaHOBKY M IPOBOAMTH
UCCIIeIOBAaHNE MO WHCTPYKLUH, MPEACTABIATH IMOJYyYEHHbIE 3aBUCUMOCTH (PU3MUECKUX BEJIWYMH B BUJAE TaOJIUI M Tpa@HKOB, YUUTHIBATH
MOTPEIIHOCTH, JIeJIaTh BBIBOJIBI 10 PE3yJIbTaTaM UCCIIEJOBAHUS

[lonnmanue XapakTepHBIX CBOMCTB (M3MUECKHUX Mojeiei (MarepuaibHas TOUYKa, aOCOJIOTHO TBEPJOE TEIO0, MOJEIH CTPOEHHUS TIa30B,
KHUJIKOCTeH W TBEPIBIX TeJ, IUIAaHETapHas MOJEb aToMa, HYKJIOHHAas MOJEIb aTOMHOIO fpa) U YMEHHE NMPUMEHATh HX Ui OOBSCHEHUS
(bu3MYECKUX MPOIIECCOB

YMeHnne o0BICHATh (PU3NUECKHUE TTPOIIECCH M CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTYaIlUi MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa, B
YaCTHOCTH, BBISBISTh MPUYHMHHO-CIICJCTBEHHBIE CBS3M W CTPOUTH OOBSCHEHHE C OMOpO HA HM3yYEHHBIE CBONCTBA (PU3WYECKUX SBIICHUH,
(bU3UYEeCKre 3aKOHBI, 3AKOHOMEPHOCTH ¥ MOJICTTH

YMmeHue pemath pacu€THble 3aqaun (Ha 6a3ze 2 — 3 ypaBHEHHil), MCIIONB3Ys 3aKOHBI M (HOPMYJIbI, CBS3BIBAIOIINE (U3NUECKUE BETUYMHBI, B
YAaCTHOCTH, 3alIUCBhIBaTh KPAaTKOE YCJIOBHE 3a/1a4yM, BBISABIATH HEIOCTAIOIINE JaHHBIE, BHIOMPATh 3aKOHBI M (POPMYJIbl, HEOOXOAUMBIE Ul €€
peIIeHHsI, MCIONB30BaTh CIPABOYHbBIC JAaHHBIC, MPOBOAUTH PACUEThl M OLEHUBATh PEATMCTHYHOCTH MOJYYEHHOTO 3HAUYEHUS (U3NYECKOH
BEJIMYMHBI; YMEHHE ONPENENATh Pa3MEPHOCTh (PU3MUECKON BEIMYMHBI, NOJTYYEHHOW NPH PELLICHUH 3aaui

YMeHue xapakTepu3oBaThb NPUHLHUIBI JEWCTBUS TEXHUYECKHX YCTPOMCTB, B TOM YHCJIE OBITOBBIX HPUOOPOB, M MPOMBINIICHHBIX
TEXHOJOTHYECKUX TPOIECCOB MO WX OMUCAHWIO, WCIONb3ys 3HAHUS O CBOWCTBAX (U3MYECKUX SIBICHUH W HEOoOXOoquMble (DHU3MYECKHE




3aKOHOMEPHOCTH

YMeHue UCI0JIb30BaTh 3HAHUS O (1)I/ISI/I‘-IGCKI/IX SBJICHUSAX B HOBCGI[HCBHOfI KHU3HU 1A obOecrneueHust 0€30I1aCHOCTH Ipu 06paH_[eHI/II/I ¢ OBITOBBIMU

10 npuGopamu M TEXHHYECKMMH YCTPOHCTBAME, COXPAHEHHS 30POBBS M COOMIONCHNS HOPM IKOJIOTHYCCKOr0 MOBEICHHS B OKPYKAIOWIEH cpese;
MOHUMaHKE HEOOXOIUMOCTH MMPUMEHEHUS TIOCTHKEHUH (PU3UKH U TEXHOJIOTHIA Il PAMOHAIBHOTO MTPUPOIOIIOIB30BAHHS
OnbIT mOMCKa, MpeoOpa3oBaHUs M MPEACTaBIeHUS HWHPoOpMANUK (PU3MUYECKOTO COAEPKAHUS C HCHOJIb30BaHWEM HWH(POPMAIMOHHO-
KOMMYHHUKATUBHBIX TEXHOJOIMH; YMEHHE OLEHUBAaTh JOCTOBEPHOCTb IOJIY4YEHHOW HH(OpPMAnMM Ha OCHOBE HMEIOIIMXCA 3HAHUA U
11  MONOJHHTENbHBIX MCTOYHHKOB; YMEHHE HCIOJb30BAaTh NMPH BBIIOJHEHHHM y4€OHBIX 3a/laHMH HAy4HO-TIONYJAPHYIO JIHMTEPATYPY (QU3MUECKOTO
COJIep KaHus, CIIpaBOYHbIE MaTepualbl, pecypchl ceT VMHTepHeT; BiajeHue 0a30BbIMM HaBbIKAMU IpeoOpa3oBaHUs MH(OpMaLUU U3 OAHOM
3HAKOBOM CHCTEMBI B JIPYT'yI0; YMEHHE CO3/1aBaTh COOCTBEHHBIC NMMCHbMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE MH(POPMALUU U3 HECKOIBKUX
HCTOYHHUKOB
INEPEYEHD 2JIEMEHTOB COAEPXKXAHMUS, IIPOBEPAEMbBIX HA OI'D 11O ®U3UKE
Kon IIpoBepsieMblii 3JIEeMEHT COePKAHUS
1 MEXAHWYECKUE SBJIEHWS
1.1 Mexannueckoe amkenne. MatepuanbHas Touka. Crcrema oTcuéra. OTHOCHTENBHOCTh IBHKCHUS
1.2 PaBHOMepHOE M HepaBHOMepHOE JBMKeHUE. CpeHss cKopocTh. DopMyIa JUls BRIYMCIEHHS CpeiHei ckopocTh: V = S/t
PaBHOMEpHOE NpsAMOIHHEHHOE IBIKEHHE. 3aBUCIMOCTh KOOPAMHATHI Tella OT BPEMEHH B ClTydae PaBHOMEPHOTO MPSIMOJIMHEHHOTO IBUKCHUS:
13 X(f)=x,+vt
I'paduku 3aBUCUMOCTH OT BPEMEHH JIJIsl POEKIIMU CKOPOCTH, MPOEKLIMH NePEMEIICHNUs, ITyTH, KOOPAUHATHI IPU PABHOMEPHOM MPSIMOIMHEHHOM
TIBYKEHUH
3aBHCHMOCTH KOOPIUHATHI TEJIa OT BPEMEHH B CTy4ae PaBHOYCKOPEHHOTO TPSMOJIMHEHHOTO TBH)KCHUSI:
2
-Sx':f} =1-'.|;|: * f_ax * e
<
DopMyITbl U1 IPOEKIMH NEpEMEIEHHs], TPOSKIIUH CKOPOCTU U MPOEKIIUU YCKOPEHHSI TPU PABHOYCKOPEHHOM MPSIMOJIMHEHHOM JBU)KEHUU:
1.4

+2
.sx(r)=v{,x-a‘+ax-?.

U_,{.(f) =Upy T4, 1,
a (f)=canst,

a5 o]

- =72
Usy Uiy 8y




I'paduku 3aBHCHUMOCTH OT BpPEMEHM JJIS TPOEKLUUU YCKOPEHHs, MPOCKIMH CKOPOCTH, MPOCKIUH MEpeMEIIeHHs, KOOPAWHATHl IpH
PaBHOYCKOPEHHOM NPSAMOJIMHEWHOM JIBUKEHUU

CBO60,I[HO€ ImaacHHUC. (-DOpMy.TIBI, OITMCBhIBAIOIINEC CBO6OI[HO€ naacHue TeEjla IO BEPTUKaAIU (,Z[BI/I}KCHI/IG T€JIa BHHU3 HJIM BBEPX OTHOCHUTCIHBHO

1.5 nosepxnoctn 3emin). I'paduKy 3aBHCHMOCTH OT BPEMEHHM JUIS MPOCKIMH YCKOPEHHS, MPOCKIHMH CKOPOCTH W KOOPAMHATHI TPH CBOGOIHOM
NaJCHUM TENa [0 BEPTUKAIU
CKOpoCTh PaBHOMEPHOTO ABMKECHHUS TeJa 110 OKPYKHOCTH. HarpasiieHue ckopocTH.
dopmyna a7 BBIYUCICHUSI CKOPOCTH Yepe3 painyc OKPY>KHOCTH | MEPUOJ OOpaIICHUS:
_2mR
T
LlenTpocTpeMurenbHOe yckopeHue. HanpasiieHue eHTpOCTPEMUTENBHOTO YCKOpeHus. PopMyiia il BEIYACICHUS YCKOPEHUS:
2
16 4 = v
" R
®opmyiia, cBsI3bIBarOLIAst IEPUOA U YACTOTY OOpalCHUS:
v = 1
T
Macca. I1notHocts Bemmectsa. @opmya A BBIYUCICHUS IIIIOTHOCTH:
_m
1.7 d
18  Cuna- BeKTOpHas puznueckas BenuunHa. CloxeHHe Cuil
1.9 Sgnenne uHepuuu. llepssiii 3akoH HeroTOHA
Bropoii 3akon HeroToHa:
110 F-wm.4
CoHanpaBieHHOCTh BEKTOPA YCKOPEHUS TeJla U BEKTOPa CHJIbI, IENCTBYIOIEN Ha TEJIO
B3anmopencraue ten. Tperuit 3akod Herorona:
111 Fo=—Fiy




TpCHI/Ie IMOKOA U TPCHUC CKOJIbKCHHU . d)opMyﬂa AJI1 BBIYUCIICHUA MOAYJIA CUJIBI TPCHUS CKOJIBXKCHUS!

112 Fp=p-N

Hedopmarus Tena. Yupyrue u Heynpyrue aegopmaruu. 3akoH ynpyroi gedopmanmu (3akon ['yka):
113 F=k-Al

BCCMI/IpHOC TATOTCHHE. 3aKOH BCEMHUPHOI'O TATOTCHUA:

My -1
F=Gg. 1 _2%
1.14 R~
Cuna TspkecTH. Y cKopeHHe CBOOOHOIO HaIeHHs.
®dopmyia 171 BBIYUCIIEHUS CUIIbI TSDKECTU BOJIM3M ITOBepXHOCTH 3emiu: F = mg.

I[BI/I)KCHI/IG IUIaHET BOKPYT COJ'IHI_Ia. HepBa;I KOCMHUYCCKaA CKOPOCTh. HeBecomocTts u NIEpECrpy3Kn

Nmnynbe Tena — BekTopHas pu3ndeckas BeIUYUHa.
1.15 D=mi

I/IMHYJ'ILC cucteMsl Tea. I3MeHeHne HMITYJIbCA. I/IMHYJ'IBC CHIJIBI

3akoH COXPAHCHUA UMITYJIbCa JJI1 3aMKHYTOﬁ CUCTCMBI TCII:
116 p=myty +m,0y =const

PeakTtuBHOE ABHKEHHUE

Mexann4geckas pa60Ta. d)opMlea JJIS BBIYMCIICHUA pa60TBI CHIJIBI:

A=Fsoosct

117 Mexann4deckass MOIITHOCTb:

nv=4
I

Kunernueckas u NOTCHIHAJIbHAA SHCPIUs. CDopMyﬂa JJISA BBIYUCIICHUA KHHETHYECKOM OHCPTHUHU:

2
1.18 E.- my
2

Teopema o kuHeTH4YecKkou 3Heprun. opMyina i BEIYUCICHUS TOTCHIIMATbHON YHEPTUH Tea, OAHATOTO




1.19

1.20

Hag 3eMIISit:

E,=mgh

Mexanuyeckas dSHEprus:
E=E;.+E p
3aKOH cOXpaHEeHUs1 MexaHuueckoi sHepruu. Gopmyina i 3aKOHa COXPAHEHHs] MEXaHUYECKOM 3HEPriH B OTCYTCTBUE cuil TpeHus: E = const.

[IpeBpamieHne MEXaHMYECKOW SHEPIUU IIPH HAJIMYUU CUIIBI TPCHHUSL.

IIpocThie MeXaHU3MBI. «30JI0TOE MPABHUIIO» MEXAHHUKH.
Peruar. Moment cwitsr: M - FI.
YcnoBre paBHOBECHS phlyara:

M +M, +..=0
[ToxBroxHBIN 1 HenoABWKHBINA 0J10kU. KIT/I mpocThIX MEXaHU3MOB,
n= Anonesaas

A"'HTIZE‘IH

1.21

1.22

1.23

JlaBieHue TBEPAOIO Tena.
@opMyia 11 BBIYMCIICHUS 1ABJICHHS TBEPIOIO Tena:

i
p==

JaBnenue raza. ATMocepHOe JaBiIeHHUE.
I'mapocTaTuyeckoe 1aBlieHUE BHYTPH JKHUJIKOCTH.
@opMyia 11 BBIYMCIICHHS 1aBJICHHS] BHYTPHU KUIAKOCTH:

p=pgh+p,,

3axoH [lackans. I'mapaBnudeckuil npecc

3akoH Apxumena. @opmya sl ONPEACICHUS BITAUIKMBAIOIIECH CHIIbI, JEHCTBYIOIIEH HA TENO, MOTPYKEHHOE B KUJIKOCTh WJIU ra3:
F A T pgV

Ycaopue miapanus teia. Ilnapanue CYZAO0B 1 BO3AYXOILIABAHUC




Mexanuueckue KonebaHus. AMILTUTY/A, IEPUOJ]  YacToTa Koyiebanuii. @opmyna, CBSI3bIBAIOIIAS YACTOTY U MEPHO]] KOJICOAHHIA:

1.24 1
V==
T
1.25  Maremarmaeckuii u MpYKUHHBIA MasTHUKU. [IpeBparienne sHepriuu pu Koiae0aTeIbHOM JIBHKCHUN
1.26 3aryxaromue konebanus. BeiHyxeHHbIe KoneOanus. Pe3oHanc
Mexannueckue BoJiHbL. [IpoonpHbIE U IONIEpeUHble BOIHBL. J{JIMHA BOJIHBI M CKOPOCTH PacpOCTPAHEHUS BOJIHBL:
127 3 =T
1.28 3ByK. I'poMKOCTB 1 BbICcOTa 3ByKa. OTpakeHHe 3ByKOBOI BOJIHBI Ha TpaHuLe ABYX cpead. H(pa3ByK U yiabTpa3Byk
IIpaxmuueckue pabomul
W3mepenue cpenHeil MIOTHOCTH BELIECTBA; apXUMEIOBOM CUJIbL; JKECTKOCTU MPYKUHBI; KO3(DdUIMEHTa TpeHHsI CKOJIBXEHUS; PabOThl CHIIBI
TPEHUsI, CUJIBI YIPYTOCTH; CPEIHEH CKOPOCTH JBIKEHUS OpycKa M0 HAKIOHHOW IUIOCKOCTH; YCKOPEHUsS! OpycKa MpH JBM)KEHUH MO HAKIOHHOH
IUIOCKOCTH; 4acTOThl M Iepuoja KoJeOaHuH MaTeMaTHYeCKOro MasTHUKA; 4acTOThl M Iepuoja KoJeOaHUN MPYKMHHOI'O MasTHHKA; MOMEHTa
CHJIBI, ACWCTBYIOMIETO HA pPhYar; padOThl CHIIBI YIPYTOCTH IPH MOABEME Ipy3a C MOMOIIBIO HEMOJIBUKHOTO OJI0Ka; pabOThI CHUIIBI YIIPYTOCTH
1.29 IIpU OAbEME TPpy3a C MOMOIIBIO MOABUKHOTO OJI0Ka.
HccnenoBanne 3aBUCUMOCTH apXMMEIOBOM CHJIBI OT 00BbEMa MOTPYKEHHOM dYacTW Tela W OT IUIOTHOCTU JKHUIKOCTH; HE3aBUCHMOCTH
BBITAJIKMBAIOIIEH CHJIBI OT MACChI TEJIA; CUIIbI TPEHUS CKOJIBKEHUS OT CHUJIBI HOPMaJIbHOTO JIaBJIEHUS U OT POa IMOBEPXHOCTH; CUIIBI YIIPYTOCTH,
BO3HHUKAIOIIEH B MpYKUHE, OT CTENeHH JedopMaluy NPYXKHHbI; YCKOpEHHUs Opycka OT yrja HakjOHa HaIlpaBidollel; nepuoga (4acTOThI)
KoJIeOaHUH HUTSHOTO MasTHUKA OT JUIMHBI HUTH; Nepuoja KoieOaHWH NMPYKHUHHOTO MasTHHUKA OT MacChl Ipy3a U KECTKOCTH IPYKUHBI,
HCCIIeI0OBaHNE HE3aBUCUMOCTH Tepro/ia KoieOaHUu HUTSIHOIO MasiTHUKA OT Macchl Ipy3a. IIpoBepka ycioBHsl paBHOBECHS pbluara
Qu3zuyeckue sA61eHUs 8 npupode: TPUMEPHl IBUKEHUS C Pa3IMYHBIMU CKOPOCTSIMHU B JKMBOM M HEXUBOM IpHUpoJie, NEHCTBHE CHIIbI TPEHUS B
1.30 UPHPOIE U TEXHHUKE, IPUIKMBBI M OTJIMBBI, IBHKCHHUE TIaHET COJHEYHON CUCTEMBI, PEAKTUBHOE JIBHKEHUE )KUBBIX OPTAHU3MOB, PhIYar B TENE
YyelioBeKa, BIUSHUE aTMOC(EpHOro JaBJi€HHs Ha JKUBOM OpraHu3M, IUIaBaHHWE pbIO, BOCHPUATHE 3BYKOB >KMBOTHBIMHU, 3E€MJIETpPSCEHUE,
CEMCMMUYECKHE BOJIHBI, IIyHAMH, 9XO
Texnuueckue ycmpoticmea: CIAJOMETP, NAaTYUKU IIOJIOXKEHUS, PACCTOSHUS M YCKOPEHHs, IUHAMOMETpP, MOJIIMIIHUKHM, PAaKeTbl, pblyar,
1.31 TOABWKHBIA U HEMOJABWKHBIN OJIOKH, HAKIIOHHAS TIOCKOCTh, TIPOCTHIE MEXAHU3MBI B OBITY, COOOLIAIOIIMECS COCY/IbI, YCTPOHCTBO BOJONPOBO/IA,
THJIPaBINYECKUI Tpecc, MaHOMETp, OapoMeTp, BBHICOTOMEp, MOPIIHEBOM HAcOC, apeoMeTp, XOJOT, MCIOJIb30BAaHHE YIbTPa3ByKa B OBITY U
TEXHHUKE
2 TEIUJIOBBIE SIBJIEHWS
21 OCHOBHBIE MOJIOKEHUST MOJIEKYIISPHO-KUHETHYECKON TEOPHU CTPOECHHUs BellecTBa. Mojenu TBEPIOro, JKUAKOTO U ra3000pasHOro COCTOSHMM
BemlecTBa. Kpucraumdeckue u amopHele Tena
2.2 JIpmxenne gactuil BemecTsa. CBsI3b CKOPOCTH ABIDKCHHS YACTHIL C TEMIIEpaTypoil. BpoyHoBcKoe Bmkenue, 1uddy3us
2.3

CMauuBaHue U KalmWJUIAPHBIC SIBJICHUA




2.4

TermoBoe pacmmpeHne u cKaTue

2.5 | Temnosoe paBHOBECHE
2.6 Buyrtpennss sueprus. Pabora u Temonepenava Kak criocoObl K3MEHEHHS! BHYTPEHHEH SHEPTUH
2.7 Bupl Terionepenaun: TEMIONPOBOHOCTb, KOHBEKIINS, U3TyYCHUE
Harpepanue n oxnaxnenue ten. KoamyecTBo TEIIOTHL. Y AenbHas TEMIOEMKOCTD:
2.8 = [ — ]
O=cm(t,—t
3aK0H COXpaHEHHS SHEPTUHU B TETUIOBBIX MpoIleccax. Y paBHEHHE TEIUIOBOTO OaaHca:
29 Q1+Q2 +...:0
Ucnapenue u konaeHcanus. i3mMeHeHue BHYTpEHHEN SHEPTUU B MIPOLIECCE UCHIAPEHMs U KOHJleHcauuu. Kunenue »xuaKocTy. Y ieapHas TemioTa
2.10 napoo6bpasoBanus: L = Q/m
2.11 Bpasxnocts BO3/1yXa
[TnaBnenue u kpucramumzanus. 3MeHeHne BHYTPEHHEW SHEPTUH NP TJIABJICHUU U KPUCTAIUIU3AIUHU. Y IeTbHAs TETUIOTa TUTaBICHHUS:
2.12 ?L_i_?
i
213 BHyTpeHHss oHEPIUs CropaHus TOIIMBA. Y IENbHAs TEMJIOTa CrOPAHKs TOILINBA: (| = Q/m
2.14 [Mpunnmme! padoTts! TemnoBbix npurateneit. KI1/1 termmoBoro aurarens
Ilpakmuueckue pabomol
N3mepenne yaenbHOW TEMIOEMKOCTH METAJUIMYECKOTO IWJIMHAPA; KOJIMYECTBA TEIJIOTHI, MOJYYEHHOrO0 BOJOM KOMHATHOW TEeMIEpaTyphl
2.15 (bUKCUPOBAHHOM MAaCCHI, B KOTOPYIO ONMYIIEH HArPEeThId MUIUHIP; KOJIWYECTBA TEIJIOTHI, OTJIAHHOTO HArPEThIM IUIWHIPOM, TTOCIIE OMyCKaHUS
€ro B BOJY KOMHATHOH TeMIlepaTypbl; OTHOCUTEJIbHON BIIA)KHOCTH BO3/yXa; yJIEIbHOM TEIJIOTHI IUIaBJeHUd Jibjaa. MccnenqoBanue U3MeHEHus
TEMIEPATyPhl BOJIBI IPH PA3TUYHBIX YCIOBUSX; SBICHUS TEINIOOOMEHA MMPU CMEITUBAHUHU XOJIOJHON U TOpsiueld BOJBI; MpoIlecca UCTIapeHUS
216 Qu3zuueckue a61eHUs. 8 NPUpode. TIOBEPXHOCTHOE HATSKEHUE U KaNWIUISPHBIE SBIICHUSI B IPUPOJIC, KPUCTAILIBI B IpUpoAe, u3nyueHue CoHIa,
3aMep3aHue BOAOEMOB, MOPCKHE OpH3bl; 00pa30BaHUE POCHI, TYMaHa, WHEs, CHeTra
217 Texnuueckue ycmpoucmea: KaNWUISIPbl, MPUMEPHI HCIOJIB30BaHUS KPUCTAIIIOB, XKUJIKOCTHBIM TEPMOMETpP, AATYMK TEMIIEPATYphl, TEPMOC,

crcTeMa OTOIUICHUS IOMOB, TUTPOMETPBI, ICUXPOMETP, MapoBasi TypOMHA, ABUraTeIb BHYTPEHHETO CTOPaHUs




OJIEKTPOMAT'HUTHBLIE ABJIEHNA

31 Dnektpuzanys Ten. [[Ba BUa dIeKTPUIECKUX 3apsiioB
3.2 Bsaumopeiicteue 3apsKEHHBIX Tel. 3akoH Kyrnona
3.3 3akon COXpaHEHUS ICKTPUIECKOTO 3apsiaa
34 Dnekrpruyeckoe nosie. Hanpsmxk€HHOCTH 2JIEKTPUUYECKOT0 Mo, [IpuHIMI Cyneprno3uiiny 3JIEKTPUISCKUX ToJIel (Ha Ka4eCTBEHHOM YPOBHE)
3.5  Hocurenu AIIEKTPUIECKUX 3apsA0oB. JIeHCTBHE AIEKTPUUECKOTO MO Ha AJIEKTPpUYIECKUe 3apsiibl. [[pOBOTHUKH U AUDTICKTPUKH

[TocTostHHBIN NeKTpUYecKuid TOK. JleicTBUS dneKkTpudeckoro Toka. Cuia Toka. Hanpsbkenue.
36 |=0q/t,U=A/q

DIEeKTPUYECKOE COMPOTUBIICHUE. Y ACIBHOE IIEKTPUUECKOE COITPOTUBIICHHE:
3.7 R =pl/S
38 3axon Oma ans yuacTka snexrpudeckoit nemu: | = U/R

[TocnenoBarenpsHOE COCTMHEHHE MPOBOIHUKOB:

I,=I,; U=U,+U,: R=R +R,
3.9 IlapannenbHoe coeAMHEHHE MTPOBOIHUKOB PABHOTO COMTPOTUBICHUS:
U=U;I=1+1;R=2.
2 2 2

CwMmenianHble COSTUHEHHS MPOBOIHUKOB
310 Pabota n MmommoOCTH dnekTpHYeckoro Toka. A = Ult, P = Ul

3akon Jlxoyns — Jlenmna:

2

3.11 O=I"-R-t
3.12 Onpir Opcrena. MarHuTHOE MOJI€ MPSIMOTO MPOBOJHUKA C TOKOM. JIMHMY MarHUTHOM MHIYKIIUU
3.13

MarauTHoe I10JI€ ITIOCTOSTHHOI'O MarHuTa. BSaHMOI[efICTBHe IHOCTOSAHHBIX MarHuToOB




3.14
3.15

3.16

JlelicTBME MarHUTHOTO TOJIsI HA TPOBOJHUK C TOKOM

OnbiTel Papajes. SABiaeHue 35eKTpoMarauTHOM nHayKuu. [Ipasuio Jlenna

IIpaxmuueckue pabomul

W3mepenue 37eKTpHUUecKOro COPOTUBICHUS PE3UCTOPA; MOIIHOCTH AJIEKTPUYECKOT0 TOKa; pabOTHI AIEKTPUUECKOTO TOKA.

UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, BO3HUKAIOIIETO B NMPOBOJAHHUKE (PE3UCTOPHI, JaMIIOUKa), OT HAIpPSIKEHUS HA KOHIAX MPOBOJIHHUKA;
3aBUCHUMOCTH COIPOTUBIICHUS OT JAJIUHBI TPOBOAHUKA, IIJIOMIA/H €r0 MOMEPEYHOT0 CEUEHUS U YACIbHOIO COMMPOTHUBRIICHUS.

[IpoBepka npaBuiia AJis AESKTPUUECKOTO HAMPSKEHUS MPU MOCIEA0BATEIIBHOM COCIMHEHUH ITPOBOHUKOB; MIPABUJIA JIISI CHUJIBI JIEKTPUUECKOTO
TOKa IIPU MapauieIbHOM COSAMHEHUU TPOBOAHUKOB (PE3UCTOPHI U JIAMITOUKA)

3.17

3.18

Qu3zuueckue s61eHUs 8 npupoode: SIEKTPUUYECKUE SIBICHUSA B aTMoc(epe, 2IEKTPUIECTBO KUBBIX OPraHU3MOB, MarHUTHOE ToJie 3eMiiu, Apeiid
MIOJIFOCOB, POJIb MATHUTHOTO TTOJIS JJIS )KU3HHU Ha 3eMJIe, MOJISPHOE CUSTHUE

Texnuueckue ycmpoucmea.: 3IEKTPOCKOI, aMIIEPMETP, BOJIBTMETP, PEOCTAT, CYETUMK IIIEKTPUYECKON DHEPruu, 3JIEKTPOOCBETUTEIbHBIC
npuOOpHI, HArpeBaTEIbHBIC AIEKTPONIPUOOPHI (TIPUMEPHI), SJICKTPUUIECCKUAE MPEIOXPAHUTEIH, HIEKTPOMArHUT, SJIEKTPOIBUTATENb TOCTOSIHHOTO
TOKA, FEHEPATOP MOCTOSHHOI'O TOKA

3.19

3JIGKTpOMaFHI/ITHI)IC Boausl. IlIkana OJICKTPOMAariMuTHBIX BOJIH

3.20

JlyueBas mojzenb cBeta. [IpsaMosinHeiHOE pacIpOCTpaHEHNE CBETA

3.21

3akoH oTpaxeHus cera. [1nockoe 3epkano

3.22

IIpenomnenue cBera. 3aKOH MPEIOMIICHUS CBETA

3.23

Jucnepcus ceera

3.24
3.25

3.26

3.27

JInnza. Xon nydeii B mun3ze. PokycHoe paccrosiHue TuH3bL. OnTryeckas cuia mua3sl: D = 1/F

I'na3 xak onrudeckas cucrema. OONTUYCCKHUE HpI/I60pBI

IIpakxmuueckue pabomol

#HPar###113meperre oNTUYECKON CHITbI COOMpArOLIel JTHH3BI; (POKYCHOT'O PACCTOSIHUS COOMpAloIei JIMH3bI (IT0 CBOMCTBY paBEHCTBA pa3MepoB
npenMeTa U u300pakeHusl, Korja npeaMeT pacrosiokeH B IBOMHOM (oKyce), oKazaTess MpeIoMIIeHHsI CTEKIa.

##HPar###ccnenoBanue cBoWCTBA M300paKEHMsI, MOJYYEHHOTO ¢ MOMOIIBIO COOMPAIONIEH JIMH3BI; U3MEHEHUs! (POKYCHOTO PACCTOSHUS IBYX
CJIOKEHHBIX JIMH3; 3aBUCUMOCTH YTJIa MPEIOMJIEHHS CBETOBOTO JIyya OT yTJjia MaJIeHUsl Ha TPAHUIIE «BO3YX — CTEKIIO»

Quszuyeckue sgnenus 6 npupoode: 3armenust Connua u JlyHsl, 1[BeTa Tel, onTUYecKue sBJIeHUs B atMocdepe (1IBeT Heba, pedpakius, paayra,
MHUPaX)

3.28

Texuuueckue ycmpoticmea: 04K, IEPUCKOI, oToarnmapar, ONTHIECKUE CBETOBO/IbI

KBAHTOBBGIE ABJIEHUA

4.1

PagnoaktuBHOCTh. Anb(da-, 6eTa-, ramma-uznydenus. Peakiuu anbda-u Oera-pacnana




4.2

OmneiTel Pe3epdopaa mo paccessuuro anbda-vyactuil. [ImanerapHas Moaens aroma

4.3 | Cocras aromHOrO sapa. M3oTomnsl

4.4 [Tepuon monypacnaaa aTOMHBIX AP

4.5 SAnepHble peakuy. 3aKOHBI COXPaHESHHUS 3apsIOBOI0 U MaCCOBOTO YHCEI

46 Qusuueckue aenenusn 6 npupooe: €CTECTBEHHBINH PaJMOAKTUBHBIA ()OH, KOCMUYECKHE JIyUH, PAIMOAKTUBHOE U3IIY4EHHE IPUPOJIHBIX MUHEPAIIOB,
JEHCTBUE PAAMOAKTUBHBIX M3TyYECHUN HA OPTraHU3M YeIOBEKa

4.7

Texuuueckue ycmpoticmea: CIIEKTPOCKOI, MHANBUAYAIbHBIN 103UMETp, Kamepa BunbcoHa, syepHasi sHepreTuka

YYEBHO-METOJUYECKOE OBECIIEHEHUE OBPA30BATEJIbBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V11 YYHEHUKA

®usnka: 7-i kiacc: 6a30BbIid ypoBeHb: yueOHUK/M.M. [leppimkun, E.M. I'yrauk, A.W. BanoB, M.A. [lerpoBa. — 5-¢ u3n., ctep. — MockBa:

[Ipocsemenue, 2025.

®usuka: 8- kiacc: 6a30Bblii ypoBeHb: yueOHUK/W.M. Ileppimikun, E.M. I'yrhuk, A.W. VIBanoB, M.A. IlerpoBa. — 5-e u3n., ctep. — MockBa:

[Ipocsemienue, 2025.

®dusuka: 9-i1 knacc: 0a30BbIil ypoBeHb: yueOHuK/U.M. Ilepriikun, E.M. I'yrauk, A.W. UBanos, M.A. IlerpoBa. — 5-¢ u3f., ctep. — Mockaa:

IIpocenienue, 2025.
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