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HHOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1mo ¢u3uke 0a30BOro ypoBHS Ha YpPOBHE CpeqHEro o0Iero oopa3oBaHUs
pa3paboTaHa Ha OCHOBE IMOJOXKEHUW W TpeOOBaHW K pe3yibTaTaM OCBOCHHS OCHOBHOM
oOpa3zoBaTenbHOM Mporpammel, mpeactaBieHHbix B @DPI'OC COO, a Takxke ¢ Y4€ToM
denepanbHOi paboueil mMporpaMmbl BOCIUTAHUST M KOHIEMIMH IPENoJaBaHus y4eOHOTO
npeaMmeta «®Puszmka» B 00pa3oBaTeNbHBIX oOpranu3anusx Poccuiickon  ®Deneparuu,
peanu3yonmX OCHOBHbIE 00pa30BaTEIbHbIE TPOrPAMMBI.

Copepxanne mporpamMmbl 1Mo (uU3MKe HampaBieHO Ha (OPMUPOBAHHE €CTECTBEHHO-
HAy4YHOW KapTHHBI Mupa obydaromuxcs 10—11 kmaccoB nmpu oO0ydeHnn ux Gusnke Ha 6a30BOM
YpOBHE Ha OCHOBE CHCTEMHO-AEITENILHOCTHOTO moaxoxa. Ilporpamma 1o ¢usuke
cootBercTByeT TpeboBaHusiM PI'OC COO k mIaHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM U
MeTaIpeMETHBIM pe3yibTaTaM OOy4YeHHUs, a TAKXKE YUYUTHIBAET HEOOXOJMMOCTb pean3alluu
MEXIIPEMETHBIX CBSI3€H (PU3BUKU C €CTECTBEHHO-HAYYHBIMH YUeOHBIMH NpeaMmeTamu. B Hel
OTIPE/IEIISAIOTCA OCHOBHBIE LIENH M3YYeHUs (DU3UKU HAa YPOBHE CPEAHEro o0Iiero oOpa3zoBaHus,
IJIaHUPYEMbIE Pe3yibTaThl OCBOCHMSI Kypca (PHU3MKH: JUYHOCTHBIE, MeETalpeaMETHBIC,
npeaMeTHbIe (Ha 0a30BOM YPOBHE).

[Iporpamma 1o pu3MKe BKIIOYAET:

e IUIAHUPYEMBIE PE3YyJIbTaThl OCBOEHUS Kypca (PU3MKHA Ha 0a30BOM YPOBHE, B TOM UHCIIE

MPEAMETHBIE PE3YNIBTATHI IO F0JIaM 00YUYEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nka» 1mno rojaM o0ydeHwusl.

@du3nKa Kak HayKa 0 HauOoJiee o0IIMX 3aKOHAX MPUPO/Ibl, BBICTYIas B KAYECTBE YU4EOHOTO
MpeJMEeTa B IIKOJE, BHOCUT CYIIECTBEHHbIM BKJIAJ B CUCTEMY 3HAHHUI 00 OKpY>KarolleM MHpE.
[IkonbHBI Kypc (U3UMKA — CHCTEMOOOPA3YIONIMA MJisi €CTeCTBEHHO-HAyYHBIX Y4eOHBIX
NPEeIMETOB, TOCKOJbKY (U3MUECKHE 3aKOHBI JIEKaT B OCHOBE IMPOILIECCOB U SIBJICHMIA,
M3y4aeMbIX XUMHEH, Onosoruei, ¢puznueckoii reorpadueit u actponomueit. Mcnonb3oBanue u
aKTUBHOE MPUMEHEHNE (PU3UUECKUX 3HAHUHN OMpEIesieT XapakTep U pa3BUTHE PA3HOOOPA3HBIX
TEXHOJIOTH B cdepe HSHEPreTHKH, TPAHCIOPTa, OCBOCHUS KOCMOCA, IOJYYEHUS HOBBIX
MaTepHuasioB C 3aJJaHHBIMHU CBOWCTBaMH U Apyrux. M3ydyenue Qpusnku BHOCUT OCHOBHOW BKJIA]
B (OpMUpPOBAHHE E€CTECTBEHHO-HAYYHOW KapTUHBI MUpa OOydarommxcs, B (HOpMHpPOBaHUE
YMEHUH TIPUMEHATh HAyYHBIH METOJ TIO3HAHWUS TIPU  BBIMOJHEHWH UMK  yYeOHBIX
HUCCIIEeI0OBaHMUM.

B ocHoOBy kypca ¢u3uku A YpoBHsI CpeHEro o01iero oopa3oBaHus MOJIOKEH Pl UIIEH,
KOTOPbIE€ MOKHO pacCMaTPUBATh KaK MPUHIHUIIBI €r0 MOCTPOCHHS.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEW KypC SIBISIETCS JJOTUYECKU 3aBEPUIEHHBIM, OH
COJIEPKUT MaTepuaj U3 BCEX pa3leioB (PU3MKH, BKIIOYAET KaK BOMPOCHI KIACCHUYECKOM, TaK U
COBpPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cCOOTBETCTBUM ¢ HEW MaTtepuan Kypca GU3UKU 00beTUHEH BOKPYT
¢busmueckux Teopuid. Bemymmum B Kypce sBisercs (OpPMHPOBAHHUE TPEICTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€pPUH, BEILIECTBE U MOJIE.

Hoes cymanumapuzayuu. E€ peannszanust NpeanogaraeT UCrojab30BaHUE T'yMaHUTAPHOTO
noTeHuraza GU3n4ecKkor HayKu, OCMBICTICHHE CBSI3U Pa3BUTHS (PU3UKU C Pa3BUTHUEM OOIIECTBRA,
a TaKXe C MUPOBO33PEHUYECKUMU, HPABCTBEHHBIMU U KOJIOTMUYECKUMU IIpoOIieMamu.

Hoess npuxnaonoti uanpasnrennocmu. Kypc ¢u3ukH TpeanonaraetT 3HaAKOMCTBO C
MIUPOKUM KPYTOM TEXHUYECKUX W TEXHOJOTMYECKUX MPUIOKEHUN H3YYEHHBIX TEOpUH U
3aKOHOB.



Hoes sxonocuzayuu peannusyercsi TMOCPEJCTBOM BBEACHHS JIIEMEHTOB COJIEp)KaHUS,
MOCBSIIIEHHBIX IKOJOTUYECKUM TPOoOJIeMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHBI C Pa3BUTHEM
TEXHUKHU U TEXHOJOTHM, a TaKkkKe 00CYKACHHS TPOOJIeM pariioHATBHOTO MPUPOAOIIOIB30BAHNUS
Y DKOJIOTUYECKOM O€30MacHOCTH.

CTep>KHEBBIMHU 3JIEMEHTaMH Kypca (DU3MKU Ha YpOBHE CpEAHEro oO0IIero oOpa3oBaHUs
ABISIIOTCA (u3nyeckue teopuu (popmupoBaHHE TPEACTABICHUNA O CTPYKTYpE MOCTPOCHUSA
busznueckoil Teopuu, poiaM (PyHIAMEHTAIBHBIX 3aKOHOB W MPHUHIMIIOB B COBPEMEHHBIX
MPEJICTABICHUSIX O MPUPOJE, TPAHHUIAX MPUMEHUMOCTH TEOPHUH, IS OMUCAHUS €CTECTBEHHO-
HAYYHBIX SIBJICHUI U TIPOIIECCOB).

CucTeMHO-IeSTEIBHOCTHBIN MOAX0 B Kypce (DU3HUKH PEeaTu3yeTcsl MPEkKIEe BCEro 3a CUET
OpTraHM3aINH KCIIEPUMEHTAIBHON JEATEIBHOCTH oOydJaromuxcs. J{ms 6a30Boro ypoBHsS Kypca
(U3UKHA — 9TO MCMOJIb30BAHUE CHUCTEMbI (PPOHTAIBHBIX KPATKOBPEMEHHBIX JKCIIEPUMEHTOB U
1abopaToOpHBIX padOT, KOTOphle B MIporpamme Mo (usuke oOBEAMHEHBI B OOIIMI CIUCOK
YYEHMUYECKHUX MPaKTUUeCKUX padboT. Brijenenne B yka3aHHOM MEpedHe JTabopaTOPHBIX padoT,
MPOBOJIMMBIX JUIsl KOHTPOJISI W OIICHKH, OCYIIECTBIISIETCS y4aCTHHUKaMH 0Opa30BaTEIbHOIO
Ipoliecca UCXOAs U3 0COOCHHOCTEN MJIAHUPOBAHUS U OCHAUIEeHUs KabuHeTa Gpusuku. [Ipu sToM
o0ecreunBaeTCs OBIAJACHHE OOYYAIOUMMUCS YMEHHSIMH TPOBOJAUTH KOCBEHHBIE HW3MEpPEHUS,
WCCJICIOBaHMs 3aBUCUMOCTEH (U3NYECKUX BEIUYMH W TIOCTAHOBKY OIBITOB TIO MPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.

bonbiioe BHIMaHME yneseTcs] PEHICHUIO Pacu€THRIX M Ka4eCTBEHHBIX 3a7ad. [Ipu sTom
Ui pacuy€THBIX 3a/ad TPUOPUTETOM SIBIAIOTCS 3aJaud C SBHO 3aJaHHOM (PHU3UYECKOU
MOJIETIbIO, TO3BOJISIONINE MPUMEHITh W3YYEHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KakK M3 OJHOTO
paszerna Kypca, TaKk ¥ WHTETpUPYsl 3HAHMS U3 pa3HbIX pasnesioB. i KadyecTBEHHBIX 3ajad
MPUOPUTETOM SIBIISIIOTCS 3aJlaHus Ha OOBSCHEHHE TMPOTEKaHUs (PU3MUECKUX SIBICHUN U
MIPOIIECCOB B OKPY’KAIOIICH >XU3HU, TpeOyromue BeIOOpa (PU3MUEeCKON MOJETu IJisd CUTyalluu
MIPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuum ¢ TpedoBanusamMu DPI'OC COO K maTepuanbHO-TEXHHYECKOMY
oOecrieueHn0 yuyeOHOro mpoliecca 0a3oBbId YpPOBEHb Kypca (M3MKH HAa YPOBHE CPEIHETO
o0miero oOpa3oBaHMs JOHKEH M3y4aThCs B YCIOBHSIX MPEAMETHOTO KaOWHeTa (GM3MKU WIH B
YCIIOBUSIX HHTETPUPOBAHHOTO KaOMHETA MPEAMETOB €CTECTBEHHO-HAYYHOTO IUKIIa. B kaOuHete
¢bu3uKkn J0KHO OBITH HEeoO0Xoaumoe JabopatopHoe 0OOpyJOBaHUE ISl  BBIMOJHEHUS
yKa3aHHBIX B TIporpamMMme Mo GU3NKe YUCHHUECKHX MPAKTHIECKUX paboT U JEMOHCTPAIIMOHHOE
obopyoBaHueE.

JleMoHCTpaniMoHHOE 00OpynoBaHue (opMHUpyeTcss B COOTBETCTBHH C TMPUHIIUTIOM
MUHHUMAJIbHON JIOCTaTOYHOCTH M O00OECTICUMBACT MOCTAHOBKY MEPEUUCIEHHBIX B TIPOrpamMme 10
(GU3UKe KIIOYEBBIX JEMOHCTpAIUi I MCCIEAOBAHUS H3y4YaeMbIX SIBJICHUW W TIPOIECCOB,
AMITUPUYECKUX U (PYHIAMEHTAIBHBIX 3aKOHOB, MX TEXHHYECKUX MPUMEHEHUM.

JlabopaTopHoe oOopyJoBaHUE ISl YUEHHUYECKUX MPaKTUYECKUX padboT Gopmupyercs B
BHJIC TEMAaTUYECKUX KOMIUIEKTOB M OOECHEYMBAETCS B pacy€Te OJHOTO KOMIUICKTa Ha JABYX
oOyuaromuxcs. TeMaTnyeckue KOMIUIEKTBHI JaOOpPaTOpHOro 0O0OpYIOBaHMS AOKHBI OBITh
MOCTPOCHBI Ha KOMIUIEKCHOM HCIOJb30BAaHUH aHAJIOTOBBIX M HHU(POBBIX MPUOOPOB, a TAKKE
KOMIIBIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BUJIE€ ITU(GPOBBIX TaOOPATOPHIA.

OCHOBHBIMU TIETISIMU U3YYCHUS (PU3UKHU B OOIIEM 00pa30BaHUU SIBIISTFOTCS:

e (dopmupoBaHME HHTEpEca W CTPEMJICHHS OOYYaloUMXCsi K HaydHOMY HW3YYCHHIO

IPUPOIBI, PA3BUTUE MX MHTEIICKTYaTbHBIX M TBOPUECKUX CIIOCOOHOCTEH;
e pa3BUTHE TPEACTABICHUI O HAydHOM METOJe TO3HAaHUA U (hopMHupoBaHUE
MCCJICZIOBATEITLCKOTO OTHOIICHUS K OKPYKAIOIINM SIBIICHUSIM;



(dbopMHpOBaHKE HAYYHOTO MUPOBO33PEHUS KaK pe3ysibTaTa U3yuyeHUsS OCHOB CTPOEHUS
MaTepuu U PyHIaMEHTaJIbHBIX 3aKOHOB (PU3UKHU;

(dopMupoBaHre yMEHUI OOBACHATH SBICHUS C UCTIOIb30BAaHUEM (PU3NUECKUX 3HAHUN U
Hay4HbIX JI0KAa3aTEJIbCTB;

(dopMupoBaHUE MPENCTABICHUM O POJIM (PU3MKU JIJISI Pa3BUTHS APYTUX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTHUH.

JlocTmkeHHe STUX Lele 0OecreynBaeTCsl pelIeHHeM CIEAYIOUINX 3alad B MpoIecce
M3y4YeHUs Kypca (U3NKU Ha YPOBHE CPEIHEr0 00IIero 00pa3oBaHus:

MpUOOpPETEHUE CUCTEMBI 3HAHUN 00 00mUX (PU3UIECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSIX, BKJIIOYAsT MEXaHUKY, MOJIEKYJISIPHYIO (DU3HUKY, JIEKTPOAMHAMUKY, KBAHTOBYIO
(GU3HUKY U 3JIEMEHTHI aCTPOPUBHUKHY;

dbopMHpOoBaHHE YMEHUN TNPUMEHSITh TEOPETUYECKUE 3HAHUS [JIi OOBSICHEHUS
¢u3nuecKuxX SBJICHUN B MPUPOAE U A MPUHATHS TPAKTUYECKUX PEHICHUH B
ITIOBCETHEBHOM KU3HU,

OCBOCHHE CIIOCOOOB PEIICHMsS Ppa3IMYHBIX 33Jad C SBHO 3aJaHHON (HU3UMUECKOU
MOJEJIbIO, 3a/ad, TMOApPa3yMEBAIOIINX CaMOCTOSITENBHOE CO3JaHue (PU3NYECKON
MOJIENH, aICKBATHOM YCIIOBHSM 33]1a4U;

MOHMMAaHUE (PUBMUYECKUX OCHOB W TMPUHIIUIIOB JCUCTBUS TEXHUYECKUX YCTPOWCTB U
TEXHOJIOTUYECKUX MTPOLECCOB, UX BIUIHUS HA OKPYKAIOIIYIO CPETY;

OBJIAJICHUE METOJaMU CaMOCTOSATEJIBHOTO TUIAHUPOBAHUS U MPOBEICHUS (PU3UUECKUX
SKCIEPUMEHTOB, aHajduW3a U  UHTepHpeTauuu  UHOpMaluu,  OnpeaeiacHus
JIOCTOBEPHOCTH IOJYYEHHOI'O PEe3yJIbTaTa,;

CO3/IaHUE YCIIOBUM JJISI pa3BUTHSI YMEHHUU IIPOEKTHO-UCCIIEI0BATENBCKOM, TBOPUYECKON
JNEATEIBHOCTH.

Ha uzydenune ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE CPEAHETO OOIIEro 0Opa3oBaHUSs
orBoautcsa 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B Henento), B 11 kimacce — 68 dacoB (2
yaca B HEJIEIIIO).

[Ipensaraemsiil B mporpamMme 1o (hu3nKe nepevyeHb Ja00paTOPHBIX U MPAKTUYECKUX PaboT
SBIISIETCS PEKOMEHIOBAHHBIM, YUWTENb JENaeT BBHIOOP MPOBENCHHUS JIaOOPATOPHBIX paboOT u
OMBITOB C YYETOM UHAMBUAYAJIbHBIX OCOOEHHOCTEN 00yYarOMIMXCS.



COJEPKXAHUE OBYYEHUA
10 KIIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUS

®usuka — Hayka o npupojae. HayuHble MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 3KkcnepuMeHTa W TEOPMH B MOPOLECCE TMO3HAHUS MPUPOIBI.
OKCIIepUMEHT B (pU3HKeE.

MonenupoBanue (Gu3NYECKUX SBICHUM M TporieccoB. HaydHble TUIIOTE3HI.
duznyeckre 3aKOHBI U TEOpUH. [ paHUIBI MPUMEHUMOCTH (HU3UIECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUS.

Ponb u mecto ¢u3uku B (GOPMUPOBAHUU COBPEMEHHON HAyYHON KapTUHBI
MHPA, B IPAKTUYECKOMN AEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHanoroBble W HUQPPOBBIE H3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JIaTYUKHU.

Pazgen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemerienre, CKOpPOCTh (CpeaHSSI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepuajbHOW TOUKH, HUX TMPOEKIMM Ha OCU CHUCTEMBI KOOpJIWHAT.
Clio)xeHue nepemMenIeHN U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsIMOJIMHENWHOEe JIBrkeHue. ['paduku
3aBUCHUMOCTH KOOpPJIHMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MEepEeMENICHUs
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBoboaHOe nazeHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpuBonuHeintHoe  aBHKeHHE. [IBUKEHHE  MaTepUAIBHOM TOYKH IO
OKPYHOCTH C ITOCTOSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopoctk. [lepuon u wactora obpamienus. LleHTpocTpeMHUTEIbHOE YCKOPEHUE.

TexHuyeckre yCTpPOMCTBA U MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBI>KCHUE CHAPSIOB, IIEMTHbIE U PEMEHHBIC TIepeIadn.

Jlemoncmpayuu

Mogens cucTeMbl OTCU€Ta, WIITIOCTPALUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYDKCHUSL.

[IpeobpazoBaHue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Tes B BO3yX€E U B pa3peKEHHOM MTPOCTPAHCTBE.

Habmronenne nBwkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.

N3mepenne ycKopeHusi CBOOOIHOTO MaICHHUS.

Hanpapnenue CKOpPOCTH P ABUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopmusvie padomul



N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanre COOTHOIIEHUST MEXAY MYTSIMH, NPOUACHHBIMU TEJIOM 34
IIOCJIEAOBATEIbHBIE PAaBHBIE IIPOMEXYTKA BpPEMEHM IIPU PAaBHOYCKOPEHHOM
JBW)KEHUU C HAYAJIbHOM CKOPOCTBIO, PABHOW HYIJIIO.

N3ydeHnne nBUKEHUs IapyKa B BI3KOU KUIKOCTH.

W3ydenne ABMXEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipunuun  otHocutTenbHOCTH  ['anmmned. IlepBwit  3axkoH  HeroToHa.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoii 3akoH HeroToHa
JUIs MaTepUalibHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MatepuanbHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cwia Tsokectd. IlepBasg kocMuueckas
CKOPOCTb.

Cwuia ynipyroctu. 3akoH ['yka. Bec tena.

Tpenue. Bunpl Tpenus (1mokosi, ckoiabxkeHus, kauenus). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHusl CKOJIbXKEeHUs U cuiia TpeHus nokod. KoadduiuenT tpenus.
Cwuita cOnpOTUBIIEHNS NIPH IBU)KEHUU TeEJa B KUIAKOCTH WIIN Ta3e.

[TocTynarensHOE M BpallaTeIbHOE IBHKEHHE a0COIFOTHO TBEPAOrO Tea.

MoOMEHT cuibl OTHOCHUTENIBHO OCH BpameHus. llnedo cunbl. YcnoBud
paBHOBECHUSA TBEPAOIO TEA.

TexHn4eckrue yCTpOHWCTBA M NPAKTUYECKOE IPUMEHCHUE: NOAIIUITHUKY,
JIBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHEHHE MacC B3aUMOJAECHCTBYOIIUX TE.

Bropoii 3akoH HeroToHa.

N3mepenne cuil.

CroxeHune CHIL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmaruu.

HegsecomocTs. Bec Tena npu yCKOpEHHOM MTOAbEME U TIAJICHUU.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIBKEHUSL.

YcnoBus paBHOBECHS TBEPAOIO Teia. Buabl paBHOBECHS.

Yuenuueckuii akcnepumenm, nabopamopmsvie padbomul

Nzyuenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
PE3UHOBOM 00pasIie, oT ux AehopMaIimH.

HccnenoBanne yclioBUM pPaBHOBECUS TBEPAOTO TEJA, HMEIOLIErO0 OCh
BpAILCHHUS.

Tema 3. 3akonbl coxpanenus ¢ MexaHuKe

NMnynbc MatepuaibHOM TOUKHM (Tela), CHUCTEMbl MaTEpHAbHBIX TOYEK.
NMnysbc cUIbl U U3MEHEHUE HMMITYJIbCa TeNd. 3aKOH COXPAHEHUS WMITYJIbCA.
PeakTruBHOE IBUXEHUE.



PabGora cribl. MOIIIHOCTE CHIIBL.

Kunernueckass 3Heprusi MarepuanbHOW TOuku. Teopema 00 W3MEHEHUH
KUHETHUYECKOUN YHEPTUMU.

[TorennumanbHas SHEprusl. [TorenmanbHas SHEprus YIIPYTO
nedopMupoBaHHOW  TpykwHBL.  [loTeHIManpHass SHEpPrUs Tela  BOJIU3U
MOBEPXHOCTU 3EMIIU.

[loTeHunanbHble W HENOTEHUHUANbHble  Cuibl.  CBsi3b  pabOTHI
HEMOTCHIHAIBHBIX CUJI C M3MEHEHUEM MEXaHMYECKOM SHEPIrUM CHCTEMBI TEIL
3aKOH COXPAHEHUSI MEXAHUYECKON SHEPTHH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

TexHndeckue yCTpOWCTBA U IPAKTUUYECKOE IPUMEHEHHE: BOIAOMET, KOIED,
MIPYKUHHBIN TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

[lepexoa MOTEHIMATBHON YHEPTUU B KUHETUYECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabonmul

N3yuyeHnue aOCOJMIOTHO HEYNPYToro yjaapa ¢ MOMOIIBIO JIBYX OJMHAKOBBIX
HUTSIHBIX MasSTHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKON SHEPIuH
TeJIa Ha IPUMEPE PACTSIKEHUS PE3UHOBOTO XKI'yTa.

Paznea 3. MosexkyasipHas pu3uka 1 TEPMOAUHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOT meopuu

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUH U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwxkeHue. Juddysua. Xapaktep ABUKEHUS WU
B3aHUMOJECHCTBUS YacTULl BellecTBa. Moaenu CTpOEHHUsI ra3oB, XUJIKOCTEU W
TBEPJBIX TEJ U OOBSICHEHHE CBOMCTB BEIIECTBa HA OCHOBE 3THX Mojelieid. Macca u
pa3Mepsl MoJiekyl. KonnuectBo BemecTBa. [locTosiHHas ABoraapo.

TermioBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana temneparyp
[enncus.

Mogens upeanbHoro raza. (OCHOBHOE YpaBHEHME  MOJEKYJISIPHO-
KMHETUYECKOM TEOpUM HJACaTBHOTO Ta3za. AOCOJIOTHas TeMmmepaTypa Kak Mmepa
CpeaHe KWHETHMYECKOW SHEPruM TEIUIOBOTO ABMXKEHHUs dvacTtul rasza. lllkana
temneparyp KenbBuHa. ['a30Bbie 3akoHBI. YpaBHeHne Menneneepa—Kianenpona.
3akon JlanbToHa. M30mponiecchl B UACATBHOM ra3e ¢ MOCTOSTHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe mpencTaBlieHHE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHn4eckrue YCTPOWCTBA M TMPAKTUYECKOE IPUMEHEHHE: TEPMOMETD,
Oapomerp.

Llemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME JTUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COECTUHEHUI.

OnpIThl 110 U PYy3UN )KUAKOCTEH U ra3oB.



Monenb 6pOyHOBCKOTO ABUKEHUS.

Mogens onbita llTepHa.

OnBbITHI, JIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEXKMOJIEKYJISIPHOTO
B3aUMOJICHUCTBUA.

Mogens, HILTIOCTPUPYIOIIasi IPUPOY AaBICHUS ra3a Ha CTEHKH COCY/Ia.

OnbIThl, WUIIOCTPUPYIOIINE YpPaBHEHUE COCTOSHUS UJACAIBHOTO Trasa,
M30MIPOIIECCHI.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

Ornpenenenue Macchbl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE M3MEPEHUU
00BbEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmoauHamMuueckass cucrema. BHYTpeHHSS dHEpPrus TEPMOAMHAMUYECKOU
CUCTEMBI U criocoObI €€ n3MeHenus. KonnuecTBo TeIoThl U pabota. BHyTpeHHsIs
SHEPrusi  OAHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Temonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyUYeHHUE. Y IeJIbHAs TEMIOEMKOCTh BEIIECTBA.
KonnuecTBo TEIIOTH NpH TEIIONEpeaye.

[lonarue 00 aagmabaTtHOM mponecce. llepBbIii 3aKOH TEPMOJUHAMUKH.
[IpuMeHeHue TepBOro 3aKOHA TEPMOJMHAMHUKHM K u3omporeccaMm. ['paduueckas
WHTEpHpeTanus padoThl rasa.

Bropoii 3akon TepmoguHamuku. HeoOpatuMocTs MpoiieccoB B MpUpPO/IE.

TennoBble  MammHbl.  [IpuHOUNBI ~ AEHCTBUS  TEIUIOBBIX  MAIIWH.
[IpeoOpa3zoBaHust SHEPrUM B TEIJIOBbIX MaimuHax. Kodp¢uiMeHT moie3Horo
nericTBus TeruioBod mammHbl. [{ukn KapHo um ero kospduuImMeHT MOIe3HOTo
JENUCTBUS. DKOJIOTHYECKUE TMPOOIEMbI TEIUIOIHEPTETUKH.

TexHuyeckue YCTpOHMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATElb
BHYTPEHHETO CropaHusi, ObITOBON XOJOAWIHHUK, KOHAUIIUOHED.

Jlemoncmpayuu

M3MeHeHre BHYTPEHHEM HSHEpPrUM Teja TMPU COBEPIICHUH PaOOTHI: BBUIET
npoOkK u3 OYyTHUIKM TOJ JCMCTBUEM CXXAaTOro BO3JyXa, HarpeBaHue s¢dupa B
JaTYHHOU TpyOKe MyTEM TpeHHsl (BUIECOAEMOHCTPALINS).

N3meHeHue BHYTpEHHEW SHEpPTUM (TeMIiepaTyphl) Teja Npy Terionepeaaye.

OnpiT MO anuabaTHOMY paCIIUPEHHIO BO3ayxa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mopnenu napoBoil TypOUHBI, ABUTATEINS BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii saxcnepumenm, nabopamopmusvie padomul

N3mepenne yaenbHou TENI0EMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeuyecmea. Pazoevie nepexoont

[TapooOpazoBanue u KoHjeHcauus. Mcnapenue v kuneHue. AOCONIOTHAs U
OTHOCHUTENIbHASL BIAXXHOCTh BO3Ayxa. HacellleHHBIM map. YaenbHas TeEmIoTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KATIEHUS OT JIaBJICHHUS.



TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPONHS CBOMCTB
kpuctamwioB. JKunmkue kpucrtamuibl. CoBpeMeHHble Marepuaibl. [lnaBiaeHue u
KpUcTayu3aius. Y AebHas TerioTa miasieHus. Cyonmmarusi.

VYpaBHeHUE TEMIOBOTO OaaHca.

Texaudeckue yCTpPOWCTBA M TMPAKTUYECKOE TMPUMEHEHHE: THTPOMETP H
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTHHU TOJIYICHHUSI COBPEMEHHBIX MaTEepPUAJIOB, B
TOM YHCJIC HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CpolicTBa HACHIIIIEHHBIX TTAPOB.

Kunenue npy noHM>KEHHOM JJaBJICHUU.

CriocoObl M3MepeHus BIAXKHOCTH.

HabGnronenue HarpeBaHus U MIaBJIeHUST KPUCTAUIMYECKOTO BEIIeCTBA.

JleMOHCTpalust KpUCTAIIOB.

Yuenuuecxuii sxcnepumenm, nabopamoptvle pabomol

H3mepenne OTHOCUTENbHON BIAKHOCTH BO3IyXa.

Paznen 4. JiaekrpoauHaMuKa

Tema 1. dInexmpocmamuxa

OJNIeKTpU3alms TeN. OJIEKTPUYECKUM 3apsia. JlBa Buaa DIEKTPUUYECKUX
3apsnoB. [IpOBOIHMKM, OUANEKTPUKH W TOJYNPOBOAHUKH. 3aKOH COXPAaHEHMS
AIEKTPUYECKOTO 3apsa.

B3aumoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHblil 3IeKTPUYECKU 3apsia.
Onextpuyeckoe mnose. Hampsk€HHOCTh 3nekTpuyeckoro mois. IIpuHmun
CYNEPIO3ULIUNA IEKTPUYECKUX Iosier. JIMHUKM HaANpsHyKEHHOCTH IIEKTPUYECKOTO
TIOJISL.

Pabora cmnm  anmekrpocratmdeckoro  moisiss.  Ilorennwman.  Pa3HocTh
NOTEHUHUAIOB. [IpOBOOHUMKM M AUDIJIEKTPUKU B IJIEKTPOCTATUYECKOM  IIOJIE.
Juanexrpruyeckas IpOHULIAEMOCTb.

DnekTpoéMkocTh. KongeHncatop. DIeKTpOEMKOCTh IIJIOCKOTO KOHJEHCATOpa.
DHeprus 3apsHKEHHOT0 KOHAEHCATopa.

TexHuueckue yCTpOMCTBA M IIPAKTUUYECKOE IIPUMEHEHUE: DJIIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTPOCTaTHUECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOP, KOMUPOBAJIBHBIN alIapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOWCTBO U MPUHIKUII IEUCTBUS 3JIEKTPOMETPA.

B3auMmopaencTBre HaANEKTPU30BaHHBIX TEI.

DNEKTPUYECKOE MOJIE 3aPSKEHHBIX TEN.

[IpoBOAHUKH B DIIEKTPOCTATUYECKOM IIOJIE.

DnekTpocTaTHyecKas 3aluTa.

JIMPIEKTPUKY B 3JIEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOIO KOHAEHCaTopa OT IUIOLAAH
IJJACTUH, PACCTOSHUSI MEXAY HUMH U JUDJICKTPUUECKON MPOHULIAEMOCTH.

DHeprus 3apsHyKEHHOr0 KOHAEHCATopa.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbomul



N3mepeHne 31eKTpOEMKOCTH KOHJEHCATOPA.

Tema 2. Ilocmoannwtit 3n1ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DNEKTPUYECKU TOK. YCIOBUSI CYIIECTBOBAHHUS DJIEKTPUUECKOIO TOKA.
Nctounuku Toka. Cuina toka. [locTosiHHBIN TOK.

Hanpsoxenue. 3akon OMa Ju1sl yHacTKa LETH.

DNEKTPUYECKOE CONPOTUBJIEHUE. YAEIBHOE CONPOTUBIICHUE BEIIECTBA.
[TocnenoBarenpHOE, TApALIENBHOE, CMEIIAHHOE COEIMHEHUE TIPOBOTHUKOB.

Pabora anekTpuyeckoro Toka. 3akoH Jlxoyns—Jlenma. MomiHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYILAsl CUJa M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma /i1 OJTHOM (3aMKHYTOM) 3JieKTpuueckon 1enu. KopoTkoe 3ambikaHue.

ONEeKTpOHHAas  MPOBOJAMMOCTb  TBEPABIX  METAUIOB.  3aBUCUMOCTH
CONPOTUBJIEHUSI METAIJIOB OT TeMIiepaTypbl. CBEpXIPOBOJIUMOCTb.

DJIEKTPUYECKHUM TOK B Bakyyme. CBOMCTBA 3IEKTPOHHBIX IIyYKOB.

[TonynpOBOIHUKMY. CoOcTBeHHas 51 IIpUMECHAast MIPOBOJIMMOCTH
NOJIyIpOBOJHUKOB. CBoiCcTBa p—n-niepexoa. [1omynpoBoJHUKOBBIE TPUOOPBHI.

OJIEKTPUYECKMM TOK B  pacTBOpax M  pacIuiaBax  AJIEKTPOJMUTOB.
DIEKTPOIUTHYECKAs JUCCOUUALNS. DIEKTPOIIH3.

DJIEKTpUYECKU TOK B raszax. CaMOCTOSTENbHBIA W HECAMOCTOSTEIbHBIN
pazpsa. Monnus. [1nazma.

TexHnueckrue YyCTpPOWCTBA M IPAKTUYECKOE TNPUMEHEHHUE: aMIIEpMETP,
BOJIBTMETpP, PEOCTaT, HWCTOYHHKU TOKa, OAJIEKTPOHArpeBaTe/IbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIIBHBIE TTPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN JAHO/I,
TEPMUCTOPHI ¥ POTOPE3UCTOPHI, MOTYPOBOAHUKOBBIN IUO/, TATbBAHUKA.

Jlemoncmpayuu

N3mMepeHune CUIIbl TOKAa U HaNIPSIKEHUS.

3aBUCUMOCTh CONPOTHUBIICHUS UWIMHAPUYECKUX MHPOBOAHUKOB OT JIJIUHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEYEHUS M MaTepuana.

CMemaHHOe COeTMHEHUE ITPOBOHUKOB.

[IpssMoe wW3MepeHHe OIEKTPOIABMXKYIIEH cuibl. KOpoTkoe 3ambIKaHHe
raJlbBAHMYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIIECHUS.

3aBUCHUMOCTb CONPOTUBIIEHUSI METAJJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoii pa3psil ¥ MPOBOAMMOCTD BO3/1yXa.

OOHOCTOPOHHSS MPOBOAUMOCTD JUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmvie padbomul

N3ydenne cMEmaHHOro COeIMHEHUS PE3UCTOPOB.

N3mMepeHune 37eKTpOABHKYIIEH CUJIbI MCTOYHHKA TOKA M €r0 BHYTPEHHETO
CONPOTHUBIICHUS.

HabGmronenue snekrposnusa.

MexnpeaMeTHbIe CBA3H



N3yuenne kypca ¢usuku 6a3oBoro ypoBHs B 10 kiacce OCyIIECTBISCTCS C
YYETOM COAEPKATEIBbHBIX MEXKIPEAMETHBIX CBA3CH C KypCcaMHM MAaTE€MAaTHKH,
Ounonoruu, XMMHH, reorpadu U TEXHOJIOTHH.

Mescnpeomemnvie nonsamusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAYYHOIO
MO3HAHUSA: SIBJICHWE, HAay4YHBIA (akT, TumoTe3a, (pu3mdeckas BEIMYMHA, 3aKOH,
TEeOopusi, HAOIIOJICHHUE, SKCIIEPUMEHT, MOJICTTUPOBAHUE, MOJIEh, U3MEPEHHUE.

Mamemamuxa: pelnieHHEe CHCTEMbl ypaBHEHUH, JUHEHHas (QyHKIu,
napaboJia, runepOoia, ux rpadvkd U CBOMCTBA, TPUTOHOMETpUUECKUE (YHKIIUH:
CHHYC, KOCUHYC, TAHT€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIAECTBO,
BEKTOPHI U UX MPOEKIIMUA HA OCH KOOPJMHAT, CJI0KEHHNE BEKTOPOB.

buonocusn: mexanmdyeckoe ABWIKEHHE B KUBOU mpupoje, auddys3us, ocMoc,
TEIIO0OMEH KUBBIX OPraHW3MOB (BHABI TEIUIONEpPEIaur, TEIUIOBOE PaBHOBECHE),
AJICKTPUYECKUE SIBJICHUS B )KUBOU IIPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIpHAsh Macca, TEIUIOBBIE CBOWCTBA TBEPHABIX TEN, KUIKOCTEU H
ra3oB, JJIEKTPUYECKUE CBOMCTBA METAJUIOB, JJIEKTPOJUTHYECKAS IOUCCOLMALNS,
rajJibBaHMKa.

l'eoepaghus: BNaxxHOCTh BO3AyXa, BETPHI, 0ApOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3zoBaHUE JIBHXKEHUM C HMCIOJIb30BAHHEM MEXaHU3MOB,
YYET TPEHHUS B TEXHUKE, MOIUIUIIHUKH, HCIIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHHKE (pakeTa, BOJOMET W JIpyTrHe), JBUTATEIh BHYTPECHHETO
CropaHusi, mapoBasi TypOuHa, OBITOBON XOJOAMIBHUK, KOHAUIIMOHED, TEXHOJIOTHH
MOJIYyYCHUSI COBPEMEHHBIX MATEPHUAIIOB, B TOM YHCJIE HAHOMATEPUAIOB, U
HAHOTEXHOJIOTHH, 3JICKTPOCTaTHYECKas 3alllUTa, 3a3€MJICHHE AJICKTPOIPHUOOPOB,
KCEpOKC, CTpYUHBIN MIPUHTEDP, AJIEKTPOHATPEBATEIbHBIE IPUOOPHI,
AIIEKTPOOCBETUTEIIbHBIC PUOOPHI, TATbBAHHKA.

11 KIIACC

Paznen 4. DaekTpoauHaMuKa

Tema 3. Macnummnoe none. I1eKmpoMazHUMHAA UHOYKYUA

ITocrostHHbIE ~ MarHuThl.  B3anMoaencTBUE  IMOCTOSHHBIX ~ MarHUTOB.
MarautHoe 1mone. Bexkrop MarHuTHOM uWHAyKuuu. [IpuHumn cynepno3unuu
MAarHuTHBIX MOJIeW. JINHMM MarHUTHOM MHAYKIUU. KapTuHa NMHUN MarHUTHON
WHIYKIWH TOJIA OCTOSHHBIX MarHUTOB.

MarnutHoe TIOJIE TNPOBOJHMKA C TOKOM. KapTuHa JMHUN WHIYKIHAH
MAarHuTHOTO TOJIA JUIMHHOTO IIPSMOIO NPOBOJHMKA M 3aMKHYTOIO KOJIBLIEBOTO
IIPOBOJHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoaeicTere NpoBOIHUKOB €
TOKOM.

Cuna Amnepa, €€ MOAYJIb U HalIPABJICHHE.

Cuia Jlopenua, e€ MOTyJib U HarpaBlieHHe. J[BUxKeHUE 3apsSAKEHHON YaCTULIbI
B OJIHOPOJHOM MarHuTHOM mose. Pabora cuinel Jlopenna.



SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeKkTOpa MarHUTHOMN
WHIYKIUU. ODJEKTPOJBIKYILAs CUjla HWHAYKIMU. 3aKOH 3JIECKTPOMarHUTHOU
nHaykuuu Papanest.

BuxpeBoe nsnekTpuyeckoe Tmosie. ODJIEKTPOJBIKYIAS CUIa HHIYKIUU B
MIPOBOJIHHUKE, IBUKYIIEMCS MTOCTYIIATENBHO B OJJHOPOJHOM MAarHUTHOM MOJIE.

[IpaBuiio Jlenna.

NHOyKTUBHOCTh.  SIBIIGHME CAMOMHIYKUMU. OJIEKTPOABWKYILNAS CHJIA
CaMOWHYKIIHH.

DHEPrust MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE IOJIE.

TexHudeckue yCTPOMCTBA M IPAKTUYECKOE IIPUMEHEHUE: IOCTOSHHbBIC
MAarHuThbl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATEb, YCKOPUTEIU 3JIEMEHTApPHBIX
YaCTHUL], UHAYKIIMOHHAS 1€Yb.

Jlemoncmpayuu

OnsIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MTyYKa MArHUTHBIM TTOJIEM.

JIvHUY MHIYKIMA MAarHUTHOTO TTOJISL.

B3anmonencTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

[eiictBre cumnbl JIopeH11a Ha HOHBI SJIEKTPOJIUTA.

SIBieHME 2IIEKTPOMAarHUTHON MHIYKLWH.

IIpaBuo Jlenua.

3aBUCHUMOCTD JJIEKTPOJABUKYIIEH CHIIBI UHIYKIHH OT CKOPOCTH MU3MEHEHUS
MAarHUTHOIO MOTOKA.

SIBneHne caMOMHAYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydyeHrne MarHuTHOTO MOJIsl KATYIIKH C TOKOM.

HccnenoBanne AeHCTBUA NOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siBICHUA 3JICKTPOMArHUTHON MHIYKIWH.

Pa3nen 5. KoJsie0anus u BOJIHBI

Tema 1. Mexanuueckue u IneKmpomazHUmHbsle Kojledanus

KonebarenrHast  cucrema. CBoOOAHBIE  MEXaHMYECKHE  KOJIE€OaHUA.
["apmonnueckue kosebanus. Ilepuon, vyactora, amrumMtyaa U ¢aza KojaeOaHUH.
[IpyXvHHBIN MassTHUK. MaTreMaTH4eCKU MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwmii. [IpeBpareHne sHeprU MpU TAPMOHUYECKUX KOJICOAHUSIX.

Konebarenbubiii  koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
UJCATPHOM KOJICOATEIPHOM KOHTYpe. AHAIOTHS MEXKIy MEXaHUYeCKUMU U
AIIEKTpOMAarHUTHbIMU Konebanusimu. dopmyna TomcoHa. 3aKOH COXpaHEHUS
SHEPIruM B UJI€aJTbHOM KOJIe0aTeIbHOM KOHTYpE.

[IpencraBienne o 3aTyxaronmx KoJieOaHUSX. BBIHYKIEHHbIE MEXaHUUECKHE
Kojiebanus. Pezonanc. BeiHyXKI€HHBIE 3JIEKTPOMArHUTHbIE KOJIeOaHMUs.



[lepemennblii  TOK. CHHYCOMJAIBbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOIO TOKAa. AMIUIMTYJHOE W JEHUCTBYIOIIEE 3HAYEHHWE CHIIBI TOKA M
HaIpsHKEHUS.

Tpanchopmarop. IlpousBoacTBo, nepesadya U MOTPEOICHUE AIIEKTPUUECKON
DHEPrur. DKOJIOTMYECKHE PUCKH MPU MPOU3BOACTBE 3JIEKTpodHepruu. KynbTypa
VCIIOJIb30BaHUS JIEKTPOIHEPTUM B TIOBCETHEBHOM KU3HH.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE INPHUMEHEHHUE: DIICKTPUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TMHUU AJIEKTpONepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojeOaTeNnbHOM CUCTEMBbl (MIPY>KUHHBIA WM
MaTEeMaTHYECKUN MasITHUK).

HabGmronenne 3atyxaromux KojeOaHuH.

HccnenoBaHue CBONCTB BBIHYKICHHBIX KOJIEOaHUIA.

HaGmronenue pezonanca.

CBOOOIHBIE IIEKTPOMAarHUTHBIE KOJIEOAHUSI.

OcuumiorpaMMbl (3aBUCHUMOCTH CHIIBI TOKA U HANPSDKEHHSI OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJIEOAHUIA.

Pe3onanc mnpum mocCiIeIOBATEIbBHOM COEAMHEHWU PE3UCTOPA, KATyLIKH
WHIYKTUBHOCTH ¥ KOHJIEHCATOPA.

Mopens TMHUYN IEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, nabopamopmusvie pabomul

HccnenoBanue 3aBUCMMOCTH MEPUOJA MabIX KOJIeOaHUM rpy3a Ha HUTH OT
JUIMHBI HUTH ¥ MaccChl rpy3a.

HccnenoBanre NEPEMEHHOIO TOKa B LENH W3 IIOCJIENOBATEIBHO
COCIMHEHHBIX KOHJAEHCATOPA, KaTylIKA U PE3UCTOpPA.

Tema 2. Mexanuueckue u 31eKmpoOMaZHUMHbLE 60JIHbL

Mexanuueckue BOJIHBI, yCIOBUS pacnpocTpaHeHus. [lepuon. CkopocTb
pacrpoCTpaHeHuss W JUIMHA BOJHBI. [lomepeyHble W MPOAOJBHBIE BOJIHBL.
HNuTtepdepenius u nuppakuus MeXaHU4eCKUX BOJIH.

3Byk. CkopocTsb 3ByKa. [ poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3JIyYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anektpomarautHoi BoiHe. CBoOMCTBa
AIIEKTPOMArHUTHBIX BOJIH: OTPA)XXEHUE, MPEJIOMIICHUE, Mospu3anus, audpakus,
unTepdepenius. CKOpocTb 3JEKTPOMAarHUTHBIX BOJIH.

[IIkana 3I€KTPOMarHUTHBIX BOJIH. [I[pUMeHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI pagUOCBS3H U TeNeBUAEHUS. Paguonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CPEIbl.

TexHuyeckue yCTPOMCTBA M IIPAKTUYECKOE IPUMEHEHHE: MY3bIKAJIbHBIC
WHCTPYMEHTHI, YJIbTPAa3ByKOBasi AMArHOCTMKA B TEXHUKE W MEIULIMHE, pajap,
panuonpuéMHHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OOpa3zoBaHue U paclpoOCTPaHEHUE MONEPEYHBIX U IPOJOJIbHBIX BOJIH.



Konebmomeecs Teno Kak HCTOYHHK 3BYKa.

HabGnronenue orpaxeHus: ¥ NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Habmonenue narepdepeHnnu u nudpakinm MEXaHUYECKUX BOJIH.

3BYKOBOI pe30HAHC.

Habnrogenue cBsi3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIUTYAOW H
YacTOTOM KOJIEOaHMIA.

HccnenoBanne  CBOMCTB — JJIEKTPOMAarHWTHBIX — BOJIH: OTpPaKEHHE,
pesioMJIeHUE, MoJspu3anus, udpakuus, uHTephepeHIIus.

Tema 3. Onmuka

['eomeTpuueckass ontuka. IIpsMonuHENHHOE pacIpoCTpaHEHUE CBETa B
OJTHOpOJHOM cpeze. JIyd cBeta. TOUEUHBI ICTOYHUK CBETA.

OTtpaxeHnue cBeTa. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHue mzoOpaxeHuil B
IUIOCKOM 3€pKae.

[IpenomieHue cBeTa. 3aKOHBI MPEIOMIICHUS CBETa. AOCOIIOTHBIN MMOKA3aTelNb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxkeHue. [IpenenpHbIl yroa IOJHOTO
BHYTPEHHETO OTPAKEHUS.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. L{ser.

ColOuparomie U pacceuBaroimiie JuH3bL. ToHkKas JuH3a. DOOKyCHOE
paccTOsIHME W ONTHYECKas cujla TOHKOM JuH3bl. llocTpoeHue wm3o0pakeHuil B
coOuparolux U paccerBarolux JuH3ax. Gopmysia TOHKOW JMH3BI. YBeJIUYEHUE,
JJaBaeMo¢€ JIMH30MU.

[Ipenenbl MpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBass ontuka. HWurepdepenius cBera. KorepeHTHbIE HWCTOYHHKH.
YcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HWHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuonHas pemérTka. YcaoBuUe HaOMIOACHUS
IJIaBHBIX ~MAaKCUMyMOB TIpM  MaJE€HUM MOHOXPOMAaTUYECKOrO0 CBETa Ha
TU(PPaKIIMOHHYIO PEHIETKY.

ITonmsapu3zanus csera.

TexHuueckue YCTpONCTBa M MPAKTHUYECKOE NPUMEHEHHE: OYKH, JIyna,
doToamnmapaT, NPOEKIMOHHBINA amnmapar, MHKPOCKOIN, TEJIECKOI, BOJOKOHHAs
OINTHKA, TUPPAKIIUOHHAS PEIIETKA, OJISIPOU.

Jlemoncmpayuu

[IpssMOIMHEHOE PACIIPOCTPAHEHHE, OTPAXKEHUE M MPEIOMIICHUE CBETA.
OnTtuyeckue mpruodopHI.

[TomHoe BHYyTpeHHEE OTpaxkeHre. Mojiesib CBETOBOAA.

HccnenoBanre CBOMCTB H300paKEHUH B JIMH3AX.

Mopenu Mukpockona, TeJIecKona.

Hab6mronenune naTepdepeniinu cBera.

Habmronenue nudpakiuu ceera.

HabGmronenue nucnepcuu cBera.

[TonydeHnue ciekTpa ¢ MOMOUIBIO MPU3MBI.

[Toyyenue ciekTpa ¢ MOMONIbI0 AUGPAKIUOHHON PEIETKY.



Habmronenue nomisipuzanuu cBera.

Yuenuueckuu sxcnepumenm, nabopamopnsie pabomoi
N3mepeHne nokasaTessi peJoMIIEHHs CTEKIIA.
HccnenoBanue cBONCTB N300pakKeHU B JIMH3AX.
HaGnronenue nucnepcuu cBera.

Pa3zaes 6. OcHOBBI CIeLIHAJIBHOM TEOPHU OTHOCUTEIbHOCTH

['panuubl  NTPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynatsl
CIEHHAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETA B BAKyyM€, IPUHIIUI OTHOCUTEIBHOCTH DUHILITEMHA.

OTHOCHUTENIBHOCTE OJJHOBPEMEHHOCTH. 3aMEJIJIECHUE BPEMEHH M COKpAICHUE
JUTUHBI.

OHEprus U UMILYJIbC PEIIATUBUCTCKON YaCTHLIBI.

CBs13b Macchl € DHEPrUel U UMITYJIbCOM PEISTUBUCTCKOW YaCTHULIBI. DHEPTHS
IIOKOS.

Pazgen 7. KBanToBasi pusuka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBsizu 3Heprun (OTOHA C €r0 YaCTOTON. DHEPrus
Y UMITyJIbC (POTOHA.

OtkpeiTre 1 uccnenoBanue Gorordpdexra. Onpitel A. I'. CroneroBa. 3akoHBI
doTorpdexra. YpaBuenue OiiHmTeiiHa 11 poTodpdekra. «KpacHas rpanunar
dbotorddexra.

JHaBnenne cBera. OnbiThl I1. H. Jlebenena.

XUMHUYECKOE IEUCTBUE CBETA.

TexHuyeckue yCTpOHWCTBa W NPAKTHUECKOE NpPHUMEHEHHUE: (HOTOIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®o1orh(DHeKT Ha YCTAaHOBKE ¢ IMHKOBOM MJIACTUHOM.

HccnenoBanue 3akoHOB BHEMTHETO (poTodddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHurO 0 -4acTHII.
IlmanerapHas Mmogmens aroMma. lloctynatel bopa. M3nydenue u moriomieHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHSI SHEPIHMM Ha Jpyroil. Bujel
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/IA.

BousiHOoBBIE cBOViCcTBA yacTull. Bosnbl ne bpoiiis. KoprycKynsipHO-BOJHOBOM
Ty aJli3M.

CHOHTaHHOE U BBIHYXJICHHOE U3JTyUYCHHE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBBII KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.



Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue JInHeHyaThIX CIEKTPOB U3ITyYEHHUS.

Jlazep.

Yuenuueckuii saxcnepumenm, nabopamopmvie padbomul

HaOmnronenue tuHe4aToro CekTpa.

Tema 3. Amomnoe sa0po

OKCIEpPUMEHTBI, JOKa3bIBAIOIINE CIOKHOCTh CTpPOeHHs sapa. OTKpbITHE
pagunoaktuBHocTH.  OmbiTel  Pesepdopaa  mo  ompenmeneHuto  cocrapa
paauoakTuBHOro wu3nydeHus. CoiictBa anbda-, OeTa-, raMMa-U3IydeHHUS.
BisiHue paainoakTHBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHass monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sapa. M3otomnsl.

Anbda-pacnaa. ONEKTpPOHHBIH M TO3UTPOHHBIM OeTa-pacnaa. [amma-
U3JIly4yeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

DHeprus CBA3M HYKJIOHOB B sAjipe. Snepubie cuibl. Jlepekt Macchl sapa.

Snepnsbie peakunu. [lenenue u cuHTeE3 AEP.

SAnepuwiii peaktop. Tepmosinepubiii cunTe3. [IpoOnembl M HEPCHEKTUBBI
AJIEPHON DHEPTETUKH. DKOJIOTHYECKUE ACTIEKThI IACPHON SJHEPTETUKH.

DinieMeHTapHble YacTUIbl. OTKPBITUE TO3UTPOHA.

MeTonbl HAOJIIOIEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHLI.

dyHIaMeHTalbHbIe B3auMOJIeicTBUA. EAMHCTBO pu3nueckol KapTUHBI MUDPA.

TexHuyeckue yCcTpoucTBa U IMPAKTHUYECKOE IIPUMEHEHHUE: TO3UMETD, KaMmepa
Bunbcona, siepHbIil peakTop, aToMHast 0omoa.

Jlemoncmpayuu

CUéTYrK MOHU3HPYIOIINX YaCTHUL.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

HccnenoBanre TPEKOB YacTHIL (M0 TOTOBBIM (OoTOrpadusim).

Pa3zgea 8. DieMeHTBI ACTPOHOMHUM M ACTPOPUIMKH

DTarnsbl pa3BUTUS aCTpOHOMUU. [ IpuKkinagHOE U MUPOBO33PEHUECKOE 3HAUEHUE
aCTPOHOMHH.

Bun 3Bé3nHoro nHeba. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIUMOE
JIBIDKCHUE.

CoJsiHeuHas cucTema.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum ConHII@ U 3BE3.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpaMma «CHEKTpaJbHBIM Kiacc —
CBETHUMOCTBY». 3BE3/Ibl TJIaBHOM MOCIEI0BATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIBHOCTU. BHYyTpeHHEe CTpoeHue
3B€311. COBpEeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Botonnu CoJiHIA U
3BE3/1. DTambl )KU3HU 3BE3].

Mneunsiii Iyt — Hama [Namaktuka. ITonmoxenue n aBukenue ConHia B
Nanaktrke. Tumnsl ramakTuk. PaguoranakTuku U kBasapbl. YEpHBIEC IBIPHI B SIpax
TaJIAKTHK.



Bcenennas. Pacuupenne Beenennoit. 3akon Xa06ua. Pa30eranue rajnakTuk.
Teopus bonpmoro B3psiBa. PenukToBoe n3inydeHue.

Macmrabnas crpykrypa Beenennoid. MertaranakTuka.

Hepeménnbie mpo6ieMbl aCTPOHOMUH.

Yuenuueckue nabnooenus

Habnronenuss HeBOOpYKEHHBIM IJ1a30M C UCIOJIb30BAHUEM KOMITBIOTEPHBIX
PUIIOKEHUH /ISl OTIpeieNieHUs] TIOJI0KEHUsI HeOECHBIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31us CEeBEpHOro MOMyIIapus U IPKUE 3BE3bI.

Hao6monenus B Teneckon Jlynsl, mianet, Mieunoro Ilytu.

O6001maoee MOBTOPEHUE

Ponb Qu3uku U acTpOHOMHM B DKOHOMUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIBHON M ATHYECKOU cepax nesTeIbHOCTH YeJIOBeKa, POJb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4HON KapTHHE MHPA, POJIb PU3NUECKON TEOPHUH
B (opMHUpOBaHMM MPEACTABICHUNH O (PU3MUECKON KapTUHE MHpPA, MECTO
(bU3MYECKO KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexknpeaMeTHbIe CBSI3H

N3yuenue kypca ¢uszuku 0a30Boro ypoBHsa B 11 kiacce ocymecTBIsieTcs C
YYETOM COAEPKATEIBbHBIX MEKIPEAMETHBIX CBA3CH C KypcaMH MaTE€MAaTHKH,
OMOJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meoicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
MO3HAHUA: SIBJICHWE, HAay4HbIA (akT, rumore3a, (pu3mdeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, IKCIIEPUMEHT, MOJICIIUPOBAHKE, MOJIETb, U3MEPEHUE.

Mamemamuxa: pelIeHHWE CUCTEMbl YPAaBHEHUH, TPUIOHOMETPUUYECKHUE
GbyHKIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPbI U HMX IMPOEKUHUH HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (YHKIMH, NPU3HAKK MOJ00US TPEyTrOJbHUKOB,
ompeiesIeHne oAU TIOCKUX (GUryp u o0beéMa Ted.

buonoecusa: snextpuueckue SBICHUS B KUBOW MNpupoae, KoseOaTeabHbIe
JIBVKCHUS B KMBOM MPUPOJE, ONITUYECKUE SABJICHUSA B )KUBOMW MPUPOJE, ACUCTBUE
paauanyy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasA CTPYKTYpa TBEPIBIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKON pEIIETKH, CHEKTpaIbHBINA
aHaJIN3.

l'eoepagusa: wmarHUTHBIE TIONMIOCAa 3€MJIM, 3aJ€KA MAarHUTHBIX PV,
doTochEMKa 3eMHOM MOBEPXHOCTHU, MPECKA3AHNUE 3EMIICTPSICEHUH.

Texnonocua: JHMHUM DIEKTpONEpPEnad, TIEHEPAaTOp IIEPEMEHHOIO TOKa,
JJEKTPOJIBUTATENIb, WHAYKLIHOHHAs II€Yb, pajap, PaAUONPUEMHUK, TEIEBU30D,
anTeHHa, tenedoH, CBU-meub, MpOEKIIMOHHBINA ammapar, BOJIOKOHHAS ONTHKA,
coJIHEeYHas barapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHsA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mnpenmera «@Pu3nMkKa» Ha YpPOBHE CpPEIHEro OOIIEro
oOpa3oBanus (0a30BbI YPOBEHB) JOJKHO OOCCTICUUTHh JOCTIKCHUE CIICTYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEeIIbHBIX PE3yIbTATOB.

JINMYHOCTHBIE PE3YJIBTATBHI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHUSI YUeOHOro npeaMera «Pu3nKa» T0IKHBI
OTpakaTb TOTOBHOCTb M CHOCOOHOCTh OOyYarolUXcsli PYKOBOJICTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, paCHIUpPEHHE >KHU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOLIECCE peai3aliid OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATENBHOUN ESITENbHOCTH, B TOM YHCIIE B YACTH:

1) rpaaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YUAIOIIErocs KaK aKTUBHOTO U
OTBETCTBEHHOT'O YWJIEHA POCCUKCKOTO OOIIECTBA;

NPUHATHE  TPAJUIMOHHBIX  OOIIECUYETOBEYECKMX TyMAaHUCTUUYECKUX U
JEMOKPATUYECKNX LIEHHOCTEN;

TOTOBHOCTh BECTHM COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TI'PAXKXITAHCKOIO
oOILIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHu3aluy;

YMEHHE B3aMMOJICCTBOBATH C COLIMATIbHBIMU HHCTUTYTaMH B COOTBETCTBHH C
ux (YHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAapHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TrPakIaHCKOH UICHTUYHOCTH,
NaTpUOTU3MA;

IIEHHOCTHOE OTHOUIEHHWE K TOCYJIapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCUICKUX YUEHBIX B 001acTU GU3UKH U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TOBEACHMUS;

CIIOCOOHOCTH OIICHMBATh CHUTYallMI0 U MPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTHUPYSCh HAa MOPaJIbHO-HPABCTBEHHBIC HOPMBI U LIEHHOCTH, B TOM YHUCJIE B
JESTEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OYyAYIIETO;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOLICHUE K MUPY, BKJIIOYas 3CTETUKY Hay4YHOTO TBOPYECTBA,
npucymero pu3n4eckon Hayke;

S) Tpy10BOr0 BOCIIMTAHMS:

WHTEPEC K Pa3IMuHbIM cdepam npodecCHOHANBHONU AESTEIHHOCTH, B TOM
YHClie CBA3aHHBIM C (PU3UKOMN M TEXHUKOW, yMEHHE COBEPIIATh OCO3HAHHBIN BHIOOD
Oynymie mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHbI;



TOTOBHOCTh M CIIOCOOHOCTh K 0Opa30BaHUIO U CaMOOOPa30BaHUIO B 00JaCTH
(bU3MKHN HA IPOTSHKEHUU BCEU JKU3HU;

6) KOJIOTrN4eCKOr0 BOCIIMTAHUSA:

c(OPMUPOBAHHOCTDh JKOJIOTUYECKON KYJIbTYpbl, OCO3HAHHE TJIO00OAIBHOTO
XapakKTepa 3KOJOTHYECKHUX MPOOIIeM;

IJIAHUPOBAHUE U OCYIIECTBJICHUE JICCTBUIM B OKPYKAIOIIEH Cpelle Ha OCHOBE
3HAHUSA LEJIEW YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpeHrue ONbITa JEATEIIBHOCTH SKOJOTMYECKOM HaNpaBICHHOCTU Ha
OCHOBE UMEIOIINXCS 3HAaHUM 1o (PU3MKe;

7) HEeHHOCTH HAYYHOI'0 NMO3HAHUS:

C()OPMUPOBAHHOCTH MMPOBO33PEHUS, COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAHME LEHHOCTHM HAy4YHOW JEATEIIbHOCTH, TOTOBHOCTH B IIPOIECCE
u3ydeHus: (QU3MKA  OCYLIECTBISATH  IPOEKTHYID M HCCIEAOBATEIbCKYIO
JEATEeIbHOCTh MHANBUIYAJILHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3HaBaTe/bHbIE YHHBeEPCAJIbHbIE YUeOHbIe JeliCTBUS
ba3oBble 10oruyecKkue 1eMcTBUA:
CaMOCTOSITENILHO ~ (OPMYyJNHUPOBaTh W aKTyalIM3UpOBaTh  MpoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIPENETATh ILEeNU JEATEIBHOCTH, 3aJaBaTh IMapaMeTpbl U KPUTEPUU HX
JOCTUKECHMUS,;
BBISIBJISITH  3aKOHOMEPHOCTH M NPOTHUBOpPEYMsI B  paccMaTpUBaEMbIX
bu3MYeCcKuX SIBICHUSIX;
pa3palaThiBaTh IUIaH pEIIeHUs MpPOoOJeMbl ¢ YYETOM aHaIM3a HMMEIOLIUXCA
MaTepuaIbHBIX U HEMaTepuaIbHbIX PECYPCOB;
BHOCHUTb KOPPEKTHUBBI B JACSITEIILHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKHU TOCIIEICTBUN ACSITEIbHOCTH;
KOODAMHHUPOBATh W  BBINOJNHATH pabOTy B  YCJIOBHAX  pPEaTbHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aMMOJICHCTBYSI,
pa3BHUBaTh KPEaTUBHOE MBIIICHUE MPU PEIICHUH KU3HEHHBIX TIPOOIIeM.
Ba3oBhIe nccieaoBarebCcKHe AeliCTBUA:
BJIQ/ICTh HAYYHOW TEPMHHOJOTHEH, KITIOYEBHIMH TMOHATHSIMH W METOJaMU
bu3nUecKoil HayKH;
BJIa/IETh HaBBIKAMHU y4eOHO-MCCIIEI0BATEIbCKON U MPOEKTHON AESITebHOCTH
B 00J1aCTH (PU3UKU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIBLHOMY TOUCKY
METOJIOB pelIeHHs 3ahad (U3MUECKOTO COJAEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METOJIOB MO3HAHUS;
BJAQJE€Th BHUAAMU JEATEIBHOCTH 1O TMOJYYEHHUIO HOBOIO 3HAHUS, €ro
UHTEPIIPETAlliY, MPeoO0pa3oBaHUI0 M NPHUMEHEHHIO B Pa3IMYHBIX Y4EeOHBIX
CUTYalMsIX, B TOM YHCIIE TIPU CO3/IaHUU YUEOHBIX MPOEKTOB B 00JaCTH (DU3HUKY;



BBISIBIISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBATh 3ajady,
BBIJIBUTATh THUIOTE3y €€ peIIeHUs, HaXOAUTh apTYMEHTHI IJIs JT0Ka3aTeIbhCTBA
CBOMX YTBEP)KJICHHM, 3a/1aBaTh apaMETPhl K KPUTEPUHU PEIICHHUS;

aHANMM3UPOBAaTh TIOJNYYCHHBIC B XOJE PEIICHHUS 3a7addl  pPe3yJIbTaThl,
KPUTHUYECKHA OIICHUBATh UX IOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh U (HOpMyIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa3oBaTeIbHOU
NEeSATEIbHOCTH, B TOM YKCIIE TTPU U3yYeHUH (PU3UKH;

JaBaTh OIIEHKY HOBBIM CUTYallUsIM, OIIEHUBATh MPUOOPETEHHBIN OIBIT;

yMETh MEPEHOCUTh 3HaHUA 10 (uU3MKe B NPAKTUYECKYIO 00JaCTh
KU3HEIEITeIIbHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX YUEOHBIX MTPEAMETOB;

BBIJIBUTATh HOBBIC UJICH, NPEJIaraTh OpUrHHAIbHBIC MMOAXObI U PEIICHMUS;

CTaBUTH MIPOOJIEMBI U 33/1a4UH, IOy CKAIOIINE aTbTEPHATHBHBIC PEIICHUS.

Pa6ora ¢ unpopmaunmeii:

BJIAJCTh HABBIKAMHU TIOJydYeHHUS WH(POpMaIuu (HU3HYECKOTO COACPKAHUS U3
HNCTOYHUKOB PAa3HBIX THUIIOB, CaMOCTOSATEIHHO OCYIIECTBISATh TIOWCK, aHAJW3,
CHUCTEMATHU3AIMI0 W WHTEPIIPETAIMI0O MHPOPMAIMKM PAa3IUYHBIX BHIOB W (HOpM
IIPE/ICTABIICHHUS,

OIICHMBATh JOCTOBEPHOCTH HH(POPMAIIHUH;

UCIIOJIb30BaTh  CPEACTBa  WH(MOPMAIIMOHHBIX U KOMMYHHUKAIIHOHHBIX
TEXHOJIOTUIA B PEIICHWN KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OPraHU3alMOHHBIX
3a1ad ¢ CcoOMIOJIcHHEeM TpeOOBaHUN HOPrOHOMHKH, TEXHUKH O€30MaCHOCTH,
TUTUEHBI, pecypcocOepeKeHHsi, TPABOBBIX U OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

co37aBaTh TEKCThl (PU3MUECKOTO COJACpXKAHUS B PA3TUYHBIX (opMarax c
y4€TOM Ha3HAYCHUST HHPOPMAIIUU | TIEIICBOM ayTUTOPHH, BHIOUpasi ONTUMATIBLHYIO
dbopMy TIpEeICTaBICHUS ¥ BU3yaTH3aIUH.

KoMMyHHUKAaTHBHBIC YHMBEpPCaJbHbIE Y4eOHbIC 1eHCTBHUS:

OCYUIECTBJISATH OOLIEHUE HA YPOKaX (PU3UKHU U BO BHEYPOUHOU AESITEIBHOCTH;

pacno3HaBaThb OPEANOCBUIKM  KOH(DJIMKTHBIX CHUTyallud W CMsT4aTh
KOH(JIUKTHI;

Pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHSI C HMCIOJIb30BAHHEM
A3BIKOBBIX CPE/CTB;

IIOHMMATh U MCIOJIb30BaTh IPEUMYILECTBA KOMAHIHOW U WHIUBUILYAIBHOU
paboTHI;

BBIOMPATh TEMATHUKy M METOJAbl COBMECTHBIX JIEUCTBHI C YUYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KAKJIOI0 YJIEHA KOJIJIEKTUBA;

IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIWHUPOBATh ACHUCTBUA NO €€ INOCTHKEHHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacnpenensaTb poid C y4ETOM MHEHMM Y4YacTHUKOB, OOCYXJaTh pE3yJIbTaThl
COBMECTHOI paboTHI;



OLICHMBAaTh KayeCTBO CBOETO BKJIAJa W KaXJOr0 yYaCTHHUKAa KOMAaHIbI B
OOIIMii pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npemjiaraTh HOBBIE IPOEKTHI, OLIEHMBaTh HWJEU C TMO3WLHUHA HOBH3HBI,
OpPUTHHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISTh IO3UTUBHOE CTPATETMYECKOE IOBEACHUE B PA3TUYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh MHUIIMATUBHBIM.

Pery/siTUBHbIe YHUBepCcaJbHbIE y4eOHbIe IeiicTBHSA
Camoopranusanus:

CaMOCTOATENLHO OCYIIECTBIISTh MMO3HABATENIbHYIO NIESITEIbHOCTh B 00JacTH
GU3NMKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHEIC 3aJ1aUH;

CaMOCTOSITEJIbHO COCTaBJIATh IUIAaH PEIICHUs PacdyE€THBIX U KaueCTBEHHBIX
3a]1a4, [JIaH BBITOJIHEHUS MTPAKTUUYECKON pabOThl ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTCHUI;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM;

pacumMpsITh paMKH y4eOHOT0 MpeaMeTa Ha OCHOBE JIMYHBIX MPEIITOYTECHHI;

Jenatb OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHWBATh IPUOOPETEHHBIN OIIBIT,

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO J3pYAHMIMH B 00JacTH
(bU3HUKH, TOCTOSHHO TIOBBIIIATH CBOM 00pa30BaTENIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJ/Ib, IMOIIUOHATbHBIH HHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB 1IEJISIM;

BJa/J€Th HABbIKAMU  [O3HABATENbHOM  pediieKcuu  Kak  OCO3HAHHUSA
COBEpIIAEMbIX JEHCTBUM M MBICIUTENBHBIX MPOLECCOB, HX pE3yJNbTaTOB MU
OCHOBaHUI;

UCITOJIb30BaTh MPUEMBI pe(IIEKCUU ISl OLIEHKU CUTYyallud, BbIOOpa BEPHOTO
pelieHus;

yMETh OILIGHWBAaTh PHCKH U CBOCBPEMEHHO NPUHUMATH PEIICHUS MO0 HX
CHIDKEHUIO;

NPUHUMATh MOTHUBBI M apTyMEHTHl JPYTHX TpPU aHAKW3e pPe3yJIbTaToB
NesTEIbHOCTH;

OPUHUMATH ceOsl, MTOHUMAsi CBOM HEIOCTATKH U JOCTOMHCTBA,

NPUHUMATh MOTHBBI W apTyMEHTBhI JPYTHUX TIPU aHAU3€ pe3yIbTaTOB
NeSITEIbHOCTH;

npU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLINOKH.

B nmponecce NOCTHKEHHS JIMYHOCTHBIX PE3YyJIbTaTOB OCBOEHUS MPOrpPaMMBI
no (Qu3MKe I ypOBHS cpeaHero oOmero oOpa3oBaHUsS Yy O0O0y4aromuxcs
COBEPILIEHCTBYETCS SMOIIMOHAJIbHBIN UHTEIJICKT, Mpearoiararonmn
c(hOpMHPOBAHHOCTH:



CaMOCO3HaHMs, BKIIOYAIOIEr0 CIIOCOOHOCTh ITOHUMATh CBOE AMOITMOHAILHOE
COCTOSIHUE, BUJCTh HAMPABICHUS Pa3BUTHUS COOCTBEHHOM AMOIIMOHAILHON CQeEpHI,
OBITH YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBAHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIIOCOOHOCTh aJanTUPOBATHCS K
AYMOIMOHAIEHBIM U3MECHEHHSIM U TIPOSIBIIATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHMBAIlUH, BKJIIOYAIOIIECH CTPEMIICHUE K JOCTHMKCHUIO LEIU U
yCIieXy, ONTHMHU3M, WHUIMATUBHOCTb, YMEHHME JCHCTBOBATh MCXOHSl M3 CBOMX
BO3MOKHOCTEM;

SMIIATHH, BKJIIOYAOIIEH CITOCOOHOCTh MMOHUMATh YMOIIMOHAJIBLHOE COCTOSHUE
JIPYTHUX, YYUTBIBaTh €r0 TMPU OCYIIECTBICHWU OOIIECHHS, CIIOCOOHOCTh K
COYYBCTBHIO U COIEPEKUBAHUIO;

COITMAILHBIX HABBIKOB, BKJIIFOUAIOIIUX CIIOCOOHOCTh BBICTPAMBATh OTHOIIICHUS
C APYTUMU JIFOJIbMU, 3a00TUTHCSI, POSBIISITH UHTEPEC U pa3peiiaTb KOHPIUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K koniry oOyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JTOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00yHarOIIUXCSI YMEHU:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (Pu3nku B (HOpMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH M
TEXHOJIOTUH, B MPAKTUYECKON ACATEIBHOCTH JIOIEH;

VUYUTHIBATh TPAHUIBI TPUMEHEHHUS U3YyYCHHBIX (U3UYECKUX MOJCNICH:
MaTepHaibHas TOYKa, MUHEPIMaIbHas CHCTeMa OTCU€Ta, abCOMIOTHO TBEPOE TEIO,
WJICAIBHBIN I'a3, MOJEIIM CTPOCHUS Ia30B, )KUAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKUH 3apsijl MPU PelIeHnH (PU3NIECKUX 3a]1aY;

pacrno3HaBaTh (pU3MUECKHUE SIBJICHUS (TIPOIECChl) U OOBSICHATH WX HAa OCHOBE
3aKOHOB MEXAHUKHU, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BELIECTBA U
AJEKTPOJAMHAMHUKHA:  PABHOMEPHOE M  PAaBHOYCKOPEHHOE  MPAMOJIMHEWHOE
JBIDKEHUE, CBOOOJHOE TajeHue TeJ, JBWKEHUE 10 OKPYKHOCTH, WHEPIHS,
B3auMoOJIelicTBUE Tell, nuddy3usi, OpOYHOBCKOE JIBHXKEHUE, CTPOSHUE KUIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl IIPU HArPEBAHUHM (OXJIAXKICHUH ), TETLIOBOE
paBHOBECHE, WCIIAPEHHE, KOHACHCALMS, IUIABJIEHUE, KPUCTALIM3ALUs, KUIICHHE,
BJIAKHOCTbH BO3/1yXa, MOBBIIICHUE JABJICHUS T'a3a MIPU €r0 HAarPEBAHUU B 3aKPHITOM
COCylle, CBSI3b MEXKAY IapaMeTpaMu COCTOSIHMS Tra3a B  HM30IpPOLECCaXx,
AIEKTpU3aLMs TEJl, B3aUMOJECHCTBUE 3aPAJIOB;

OMKCHIBATh MEXAHUUYECKOE IBIDKCHUE, WCIONB3YS (DU3MUYECKUE BEITUYMHBI:
KOOpJMHATa, IyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tella, CHIIA,
MMITYJIbC T€JIa, KNHETUYECKas 3HEPIusl, MOTCHUUAIbHAA YHEPTUS, MEXaHUYECKas
paboTa, MeXaHUYECKass MOIIHOCTh; MPU ONKHCAHUU MPABWIBHO TPAKTOBATH
(GU3UYECKUl CMBICT HCIOJB3YeMbIX BEIHYMH, WX OO0O3HAYCHHUS W €IWHUIIBI,
HaXOJUTh (OPMYJIbI, CBS3BIBAIONINE NAHHYIO (HU3UYECKYIO BEIMYUHY C JPYTUMHU
BEJINYNHAMU;



ONMUCHIBATh H3YyUYECHHBIE TEIUIOBBIE CBOMCTBA TEJN M TEIUIOBBIE SIBICHUS,
UCTIONIB3ysl (DU3MYECKHE BEIMYWHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KUHETUYECKasi PHEPrys XaOTUYECKOTO JBIKEHUSI MOJICKYJ, CpeAHEKBaapaTUIHAas
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSA SHEprusi, padoTa rasa,
KOO (PUIMEHT TMONE3HOTO MCUCTBHUS TEIUIOBOTO JBHUTATENs; TPH ONMUCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MYECKUH CMBICT HCTOJIB3YEMBIX BEIWYWH, WX
o0O3HAUEHUsS W CAWHMIIBI, HAXOAuTh (OPMYJIbI, CBS3BIBAIONIUE JTAHHYIO
(buU3MYECKyI0 BEIMUHUHY C IPYTUMH BEJIUUYMHAM;

OMUCHIBATh U3YUYEHHBIE ANEKTPUUECKUE CBOKCTBA BEILIECTBA U DJIEKTPUUECKUE
sBJICHUS (ITPOLIECCHI), UCTIONB3Ys (PU3NYECKHUE BETUUYMHBI: AJIEKTPUUECKUI 3apsi,
AIEKTPUUYECKOE TOJIEe, HAMPSHKEHHOCTD TMOJIsI, TOTEHIMAJ, PA3HOCTh MOTEHIUAJIOB;
IpU ONHCAHWM TPABWIBHO TPaKTOBAaTh (PU3MYECKUIA CMBICT HCIOJIb3YyEMbIX
BEJIMYMH, MX OOO3HAUECHMS] W EJIMHUIIBI; YKa3blBaThb (POPMYJIbI, CBSA3BIBAIOLIUE
JTaHHYIO0 (U3UYECKYIO BEJIUYUHY C IPYTUMU BEJIMUUHAMU;

aHaJIu3UpoBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONB3Yys (PU3MUECKUe
3aKOHBI Y MIPUHIIUIIBL: 3aKOH BceMupHOro Tsarotenus, I, I1 u III 3akons HeroTOHA,
3aKOH COXPaHEHUSI MEXAaHMYECKOW DSHEPruu, 3aKOH COXPAHEHUS UMITYJIbCa,
NPUHLUN CYNEPHO3UIUA CHJI, TPUHIUII PABHOMPABUS HMHEPLUHATBHBIX CHUCTEM
OTCYETA, MOJICKYISIPHO-KMHETUYECKYI0 TEOPUIO CTPOECHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CPEHEN KMHETUYECKOW PHEPTrUU TEIIOBOTO JIBUKEHHUS MOJIEKYII C
a0COJIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AIEKTPUYECKOro 3apsifa, 3akoH KyioHa, mpu 3TOM pa3inyaTh CIOBECHYIO
(bOpMyITUPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BBIPAKEHUE W YCIIOBUS (TPaHMUIIbI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPUHIMIBI JCHCTBUS MAaIllMH, TPUOOPOB W
TEXHUYECKUX YCTPOWCTB; paziuyaTh YCJIOBHsS UX O€30MACHOTO UCIOJIb30BAHUS B
MMOBCEHEBHOM JKU3HMU;

BBITIOTHATh HKCIEPUMEHTHI M0 MCCIEAOBaHUI0 (DU3NUYECKUX SBJICHUU W
MPOIIECCOB C HCIMOJB30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUM, MPU ITOM
dbopmynupoBath TpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro IKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO OOOpYJOBaHUS, MPOBOJIUTH OMBIT H
bopMyIMpPOBaThH BHIBOJIHI,

OCYILIECTBIIATH MPSIMbIE M KOCBEHHBIC M3MEPEHUs (DU3NUECKUX BEIUYMH, MPU
TOM BBIOMpaTh ONTHUMAJBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCJIENOBATh  3aBUCHUMOCTH  MEXKIYy  (PU3NYECKHUMH  BEJIMYMHAMH  C
UCIIOJIb30BAaHUEM TMPSMBIX M3MEPEHUH, MPU 3TOM KOHCTPYUPOBATh YCTaHOBKY,
(bUKCUpPOBATH PE3yIbTATHl TMOJYYCHHOW 3aBUCUMOCTH (DU3MYECKUX BEIMYMH B
BU/JIe TAOJIUIT U TPpahUKOB, A€NIaTh BEIBOABI IO PE3yIbTaTaM UCCIIECI0OBAHNUS,

coOJII01aTh MpaBuiia 0€30MacHOro TpyJa MpHU MPOBEACHUU HUCCIEIOBAaHUN B
paMKax y4eOHOro OSKCIEpUMEHTa, Y4eOHO-UCCIEeNOBATEILCKOW U IMPOEKTHOU
NESATEIbHOCTH C HMCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOUCTB M JaOOPATOPHOTO
000opy10BaHUS;



pemiath pacu€THble 3aJaydl C SIBHO 3aJaHHON (DU3MYECKOW MOJIEINbIO,
UCTIONB3YS (PHU3HUECKHe 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBUA 3a/1a4U
BbIOMpaTh (PU3UYECKYIO MOJEIb, BBIACIATH (PU3MUECKHE BETUYUHBI U (HOPMYIIHI,
HEOOXOJUMBbIE ISl €€ pelleHus, MPOBOAUTH PACUETHl U OLIEHUBATH PEATBbHOCTD
MOJTy4YE€HHOTO 3HaUeHUs (PU3NUECKOI BEININHBI;

pemarh Ka4eCTBEHHBIE 3a/1a4: BbICTPAUBATh JIOTHUYECKH HEMPOTUBOPEUHBYIO
LEMOYKY PACCYXKIEHUH C OMNOpPOM Ha HM3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
busnuecKkue BICHUS;

UCIIOJIb30BaTh ~ MpPU  PEIIEHUH  y4eOHBIX  3aJady  COBPEMEHHBIC
WH(OPMAIMOHHBIE TEXHOJIOTHH /IS MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUU
U TPEJCTaBJICHUs y4eOHOW U HAyYHO-TIOMYJISIpHON MH(pOpMaIUK, MOITYYECHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMyI0 HH(OPMALIUIO;

IPUBOJUTH PUMEPHI BKJIaJJa POCCUNCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE MPOIECCOB OKPYKAIOIIET0O MHUpPA, B PpPa3BUTHE
TEXHUKU U TEXHOJIOTUI;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM >KU3HU
JUIsl o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaIllEHUH ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAMM, JIJIi COXPAHEHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
MIOBEACHUS B OKPYKAIOILIEH CpeaE;

paboTarb B TpyMNNe C BBIIOJHEHUEM Pa3JMYHBIX COLMAJIBHBIX POJIEH,
IUIAHUPOBaTh pPabOTy TIpPyNIbl, PaLMOHAIBHO paCHpelesTh O0OS3aHHOCTU U
IJIAHUPOBATh JESATEILHOCTh B HECTAHAAPTHBIX CUTYAIUsAX, aJI€KBATHO OLICHUBATH
BKJIAJ] KQKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIICHNE pPacCMaTpUBaeMON IPOOIIEMBI.

K koniy oOyuenus B 11 kiacce mnpeamMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTb CPOPMUPOBAHHOCTh y 00yYarOIIUXCS YMEHU:

JEMOHCTPUPOBATh Ha MpUMEpPAX pojib U MecTO (U3UKK B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPa, B Pa3BUTUU COBPEMEHHOM TEXHUKH M
TEXHOJIOTUH, B MPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh W €IUHCTBO
(bu3MYecKoil KapTUHBI MUDA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS HW3YUYEHHBIX (PU3MUECKUX MOJENei:
TOYEYHBIN AJEKTPUUECKUIN 3apsij, JTy4Y CBETa, TOUCUHBIN UCTOYHHMK CBETA, A/lepHas
MOJZIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOIO sigpa MpH PElIeHUH (PU3NYECKUX
3ajay;

pacro3HaBath (pu3nueckue sABJIeHUs (MPOIECCh) U OOBACHATh UX Ha OCHOBE
3aKOHOB 3JICKTPOAMHAMHMKHN U KBAaHTOBOW (PM3UKU: AJIEKTpUUECKasi IPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aHUMOJECHCTBHE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUUS, JACHCTBHE MAarHUTHOrO TIOJSI Ha
IPOBOJAHUK C TOKOM U JBIKYIIMHCS 3apsii, 3JICKTPOMArHUTHBIE KOJEOaHUS U
BOJIHBI, NPSIMOJIMHEWHOE pPACHPOCTPAHEHHE CBETA, OTPAXECHHE, MPEIOMIICHUE,
uHTephepeHus, audpakuus W MOOJSpU3alUs CBETa, JUCIEpPCUsi CBETa,
dboTtoanekTpudeckuii 3Qhext (poTodrddhexT), CBeTOBOE AaBleHUE, BOSHUKHOBEHUE
JUHENYaToro CHeKTpa aToMa BOJOPOJA, €CTECTBEHHas U MCKYCCTBEHHas
PaAOAKTUBHOCTH;



OMKCHIBATh W3YYEHHBIE CBOMCTBA BEIIECTBA (DJICKTPUYECKUE, MATHUTHBIE,
ONTHUYECKHUE,  DJIEKTPUUYECKYI0  MPOBOJUMOCTb  pPa3NUYHBIX  Cpea) |
AJIEKTPOMArHUTHBIC SIBICHUS (TIPOIECCHI), MCHOJB3YS (DU3UYECKUE BEITHYMHBIL:
ANEKTPUUYECKUN 3apsijl, CUJIa TOKa, JIEKTPUUYECKOE HAMPSKEHUE, DIEKTPUUECKOE
COMPOTHUBJICHUE, PA3HOCTh MOTEHITMAIOB, JJICKTPOJBIDKYIIAs CHiia, paboTa TOKa,
WHIYKIUST MarHUTHOTO MoJisA, cwia Awmmepa, cuia JlopeHiia, WHIYKTUBHOCTb
KATYIIIKU, SHEPrUs HJIEKTPUYECKOTO0 M MArHUTHOTO IMOJed, MEepHoJ, M YacToTa
KojebaHuii B KosieOaTeIbHOM KOHTYpe, 3apsii M CWiIa TokKa B IIpolecce
TApMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHUH, (OKYCHOE pacCTOsSTHUE U
ONTHUYECKAs] CUJIa JIMH3bI, NMPU ONUCAHUM TPABUIBHO TPAKTOBATH (PU3UYECKUM
CMBICII HCIIOJIb3YEMBIX BEJIIMYMH, HMX OOO3HAUYCHHS U EIAUHMIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIOLIME JIAHHYIO (DU3WYECKYI0 BEIUYMHY C JAPYTHUMH
BEJINYMHAMU;

OMHUCHIBATh HW3YUYCHHBIC KBAHTOBBIC SIBJICHUS U TMPOLECCHI, HCIOIb3Ys
dbu3nyecKkre BETUYUHBI: CKOPOCTh AJEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJIHBI U
4acTOTa CBETA, DHEPTUs U UMNYJIbC (DOTOHA, MEPHUO]T TOJIypacnaga, SHEPrus CBI3U
aTOMHBIX SIZIEp, NPU OMUCAHUM TPABWIBHO TPAKTOBATh (UBUYECKUN CMBICT
UCIIOJB3YEMbIX BEJIMYUH, UX OO0O3HAYCHHUS M €IUHMIIBI, YKa3bIBaTh (HOPMYIIbI,
CBSI3bIBAIONIME JaHHYI (UBUYECKYIO BEJIMYMHY C JAPYTMMHU BEJIMYUHAMH,
BBIYUCIISIT 3HAUEHUE (DU3UUECKON BETUUNHBI,

aHAM3UPOBaTh (PU3UUYECKHE TMPOIECChl U SIBICHUS, UCIOJIBb3Ys (PU3NUECKHE
3aKOHbI M MPUHLHUIBL 3aKOH OMa, 3aKOHBI NIOCJIEI0OBATENBHOIO U MapaIeIbHOTO
COCOMHEHUSI TPOBOJHUKOB, 3aKOH Jxoyns—JleHma, 3aKkOH BJIEKTPOMArHUTHOU
WHIYKIWH, 3aKOH MPSMOJMHEWMHOTO PaCIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHINTEHa g Gortorddexra,
3aKOH COXPAHEHUS SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHECHUS
AIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHUsS MAacCOBOrO 4YMCIa, MOCTyJathl bopa,
3aKOH PaJIMOAaKTUBHOIO pacmnaja, Mpy 3TOM pa3indaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHAa, €ro MaTeMaTHYEeCKOE BBIPAXKEHUE U YyCIOBUA (TpaHMIlbl, 00JACTH)
MIPUMEHUMOCTH;

OTPENICIIATh HANPABJICHUE BEKTOPA UHIYKIIMK MarHUTHOTO TOJISI TPOBOIHUKA
C TOKOM, cuiibl AMriepa u cuiibl JIopeHna;

CTPOUTh M OINHCHIBATh H300paKEHHE, CO37aBaeMOE€ IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh DKCIIEPUMEHTHI TI0 HCCIIENOBAHUIO (DU3UYECKUX SIBICHUU W
MPOIIECCOB C HCIOJb30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUM: MPU STOM
dbopmynupoBath MpobiieMy/3amady ¥ TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh yCTaHOBKY W3 MPEUIOKEHHOTO OOOPYIOBaHUS, MPOBOJIUTH OMBIT H
(GbOopMyTUpPOBATH BHIBO/IHI,

OCYUIECTBJISATh NPSIMbIE U KOCBEHHBIE U3MEPEHUS] (PU3NUYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIBHBIA CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METObl OLIEHKH TTOTPEIHOCTEN U3MEPEHNU;



UCCJIEIOBATh 3aBUCUMOCTH (U3MUECKMX BEJIIMYUH C HCIOJIb30BaHUEM
OpSIMBIX  M3MEPEHMI: MpPU STOM KOHCTPYHUPOBATh YCTAaHOBKY, (PUKCHUPOBATH
pe3yNbTaThl MOTYYCHHON 3aBHCHUMOCTH (M3MYECKUX BEJIMYMH B BHUJE TaONUIl U
rpaduKoB, enaTh BHIBOIBI [0 pPe3yIbTaTaM UCCIIECIOBAHMUS;

coOJroaTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEIACHUU UCCIEAOBAHUN B
pamMKax y4eOHOTO SKCIEpUMEHTa, Yy4eOHO-HCCIEeNOBATEIIbCKOW U MPOEKTHOU
JESITEIbHOCTH C WCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M JaOOPATOPHOTO
000py1I0BaHUS;

pemiath pacu€THble 3aJaydl C SIBHO 3aJaHHON (DU3MYECKOW MOJIEINbIO,
UCIIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHaJM3a YCIOBUS 3aJla4u
BbIOMpaTh (PU3UYECKYIO MOJEIb, BBIACIATH (PU3MUECKUE BEITUYUHBI U (HOPMYIIHI,
HEOOXOJUMbIE ISl €€ pEeIlIeHUs, MPOBOAUTh PACYETHI U OLIEHUBATH PEAIBbHOCTD
MOJIy4YEHHOTr0 3HaueHus (PU3NUECKOI BEINUNHBI;

penaTh KaueCTBEHHbIE 33a4i: BBICTPAUBATh JIOTUYECKH HETPOTHBOPEUUBYIO
LEMOYKY PACCYKIEHUH C OMOpOM Ha M3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
dbuznyeckue SBICHUS,

UCIIOJIB30BaTh  MpPU  PEIIEHWH  y4eOHBIX  3aJady  COBPEMEHHBIE
MH(OPMAIMOHHBIE TEXHOJIOTHH I MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUN
Y TIPEICTABJICHUS YUYEOHOW W HAy4YHO-NOMYJIAPHON MH(POPMALIMH, IMOTYYEHHON U3
pPa3IUYHBIX UICTOYHUKOB, KPUTUYECKH AHATTM3UPOBATH MOTyYaeMyI0 HH(OPMAIHIO;

OOBSICHATh NPHUHLMIIBI JEHCTBUS MAallMH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inyaTh YCIOBUSA UX 0€30MacHOr0 MCMOJIb30BaHUS B MOBCEIHEBHON
KU3HY;

IPUBOJUTH MPUMEPHI BKJIaJJa POCCUNUCKUX U 3apyOECKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM >KU3HU
JUIst o0ecrieyeHus: 6€30MacHOCTH MpU OOpalllEeHuH ¢ MPUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMM, JIJIsi COXPAHEHHUS 30POBbS U COOJIOJEHUS HOPM 3KOJIOTHYECKOTO
TOBEJICHUS B OKPYKAKOUIEH Cpele;

paboTatb B TpYyIIe C BBHIIOJHEHUEM pPa3UYHBIX COLMAJIBHBIX POJICH,
IUIAaHUPOBATH PadOTy TPYIIbl, PAUUMOHAIBHO pacHpenessiTh OOSI3aHHOCTH U
IUIAHUPOBATH JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYAlMsIX, aJICKBATHO OLICHUBATh
BKJIAJ] KQXKJI0TO M3 YYACTHUKOB I'PYIIIBI B PEIICHUE PacCMaTpUBaeMON IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HanmeHnoBaHue pa3/ie/ioB U TeM (uu¢poBbie)
Ne i/ IpOrpaMMEI Beero KO6HTp0JILHLIe HpﬁaRanecmle 06PA30BATEbHBIE
padoThI padoTsbI pecypesI
Paznea 1. DU3UKA U METO/IbI HAYUYHOI'O ITO3HAHUSA
1.1 ®u3uKa 1 METOJbl HAYYHOTO TTO3HAHUS 2 Bubmiorexa LIOK
) https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 2
Pazjnen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kunemaruia > hitps://m.eds0o.ru/7f41bf72
bubmuorexa [JOK
2.2 Hunamiia 7 https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
23 3aKOHBI COXPAaHEHUS B MEXaHUKE 6 1 1 hitps-//m.cdsoo.xw/7f41bf72
Hroro no pazgeny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnuotexa [JOK
) TEOpUH https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
3.2 OCHOBbI TEPMOHHAMHKH 10 ! https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnnoreka [JOK
) ®a3oBble EPEXOIBI https://m.edsoo.ru/7f41bf72
Nroro no pazgeny 24
Paznen 4. JIEKTPOJANHAMUKA
bu6mmorexa [IOK
4.1 DeKTpOCTaTHKA 10 ! ! https://m.edsoo.ru/7f41bf72
49 ITocTostHHBIN IIeKTpUYECKU TOK. TOKH B 12 1 1 bubnnoreka [JOK

PAa3IMYHBIX Cpeaax

https://m.edsoo.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72
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Hroro no pazneny

22

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




11 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
HaunmeHnoBaHue pa3ie/ioB U TeM u@poBbIe
Ne i/ NporpaMMEI pas Beero KonTpoabusbie IIpakTnueckue f)lgpg:m ar e.])ILHbI e
padoThI padoThI pecype
Paszpen 1. JIEKTPOANHAMUKA
11 MarauTHoe nosie. DIeKTpPOMarHuTHas 11 1 3 bubnmoreka [JOK
AHIYKIUS https://m.edsoo.ru/7f41¢c97¢
Hroro no pazaeny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
71 MexaHu4eCcKHUe U JIEKTPOMAarHuTHbIE 9 1 bubnuorexa [JOK
KoseOaHus https://m.edsoo.ru/7f41c97¢c
29 MexaHU4eCKHE U JIEKTPOMAarHUTHBIE 5 1 bubnnoreka [JOK
BOJIHBI https://m.edsoo.ru/7f41c97¢c
23 | Ommma 10 3 g edse0. T Le9Te
Hroro no pazaeny 24

Pasnea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJIBHOCTH

31 OCHOBHI CTIEITUATBHON TEOPUHU 4 1 bubnunoreka [JOK
) OTHOCHUTEJILHOCTHU https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 4
Paznea 4. KBAHTOBAS ®PU3UKA
. bu6mmorexa [IOK
4.1 JIEMEHTHI KBAHTOBOU OIITUKH 6 https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
4.2 CTpoenne atoma 4 https://m.edsoo.ru/7f41c97¢
bubmuorexa [JOK
4.3 ATOMHOE 571p0 5 https://m.edsoo.ru/7f41c97¢
Nroro no pazgeny 15

Paznea 5. JIEMEHTbBI ACTPOHOMUU U ACTPODPU3UKHU
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https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

bubmuorexa [JOK

5.1 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3UKHI 7 https://m.edsoo.rw/7f41c97c
Hroro no pazaeny 7
Paznen 6. OBOBIIAIOINEE TIOBTOPEHUE

6.1 O06o0maroriee NTOBTOPCHHE 4 ngg;;fg;gg% 416976
Hroro no pazaeny 4
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara nugposeie
Tema ypoka
n/n yp Bcero KO6HTp0JILHLIe HpﬁaKanecRue u3ydyeHusi o0pasoBaTesibHbIE
padoTbI padoThI pecypes
®uznka — HayKa 0 NpUpoJIe.
1 HayuHnble MeTo1b1 TO3HAHUS 1 https://m.edsoo.ru/3c68e8ad
OKPY’KaloIlero MUpa
Ponb 1 mecTo dusuku B
MHUPOBaHUY COBPEMEHHOM
2 Gop popa COBPEMEHHO 1 https://m.edsoo.ru/8525e¢6d9
Hay4YHOU KapTHUHBI MUpA, B
MPAKTUYECKOM JESITEIbHOCTH JIFOIEHU
MexaHnueckoe JBUKECHUE.
3 OTHOCUTENBHOCTh MEXAHUYECKOTO 1 https://m.cdsoo.ru/ab25722¢
nerxkeHud. [lepemenienue, CKOpoOCTb,
YCKOpPEHHE
4 PapromepHoe npamonuHeiHoe 1 https://m.edsoo.ru/4894alef
JIB)KEHUE
PaBHOYCKOpEHHOE MPSIMOJIUHEHH
5 ABHOYCKOPEHHOE HPAMOMHEHHOE 1 https://m.edsoo.ru/23alabee
JBU)KEHUE
B HOE TaJIcHuE. Y CKOPEHU
6 Coboxroe nanenue. YCKopeHue 1 https://m.edsoo.ru/9121c8a8
CBOOOTHOTO Ta/IeHUS
KpuBonuHnelinoe ABUXKEHUE.
7 JIBr>keHUE MaTepUaIbHOM TOYKH IO 1 https://m.edsoo.ru/c2756a45
OKPYKHOCTHU
[TpuHiun oTHOCUTENBHOCTH [ anumnes.
8 HNuepimanbHble CUCTEMBI OTCUETA. 1 https://m.eds00.1ru/6e6£52b6
[TepssIii 3ak0H HproTOHA
Macca rena. Cuna. [IpuHiun
9 cca Tena. € PHHI 1 https://m.edsoo.ru/ed6e6c24

Cynepno3uiu cui. Bropoil 3aKkoH



https://m.edsoo.ru/3c68e8ad
https://m.edsoo.ru/8525e6d9
https://m.edsoo.ru/ab25722e
https://m.edsoo.ru/4894a1ef
https://m.edsoo.ru/23a1abee
https://m.edsoo.ru/9121c8a8
https://m.edsoo.ru/c2756a45
https://m.edsoo.ru/6e6f52b6
https://m.edsoo.ru/ed6e6c24

Herorona nis MaTepuaibHOM TOYKU

10

11

12

Tpernii 3akoH HproTOHA 1U151
MaTepualbHbIX TOUEK

3aKoH BCeMHUpHOro TsaroreHus. Cumna
Tspkectu. [lepBas kocMuueckas
CKOPOCTb

Cuna ynpyroctu. 3akoH ['yka. Bec
Tena

https://m.edsoo.ru/4733331e

https://m.edsoo.ru/1e8ac978

https://m.edsoo.ru/127bf378

13

Cuna tpenusi. KoapdummenT tpenus.
Cuna conpoTHBIEHUS NP IBUKEHUU
TeNa B )KUJKOCTHU HIIU ra3e

https://m.edsoo.ru/345d6fa3

14

[TocTynarenbHOE U BpalareabHOe
JBUKCHHE a0COTIOTHO TBEPAOTO TeIa.
MowmenT cunbl. I1nedo cumisl.
YcnoBusi paBHOBECHsI TBEPIOTO Telia

https://m.eds00.ru/895793ea

15

16

NMnynsc MmaTepuaibHOM TOYKH,
CUCTEMBI MAaTEPUAIIbHBIX TOYEK.
Nmnynbe cunbl. 3aKOH COXpaHeHus
UMITyJibca. PeakTuBHOE IBH)KEHUE

PaboTa 1 MOIITHOCTb CHIIBI.
Kunernueckas sneprus
MatepuaibHOl Touku. Teopema 06
M3MEHEHHN KHHETHYECKOH YHEPIHUH

https://m.edsoo.ru/8fefedd9

https://m.edsoo.ru/f4cfcb76

17

[TorenimanpHas 3HEPTHS.
[loTenuumanpHas SHEPTUS YIIPYTO
ne(OpMUPOBAHHOI MPYKUHBI.
[TorennuanbHast sHeprus Tena BOIU3U
MTOBEPXHOCTH 3eMITH

https://m.edsoo.ru/3571464d

18

HOTGHI_[I/IaJ'II)HBIe 1 HCIIOTCHIIUAJIBHBIC
cuitbl. CBs3b pabOTHI
HEMMOTCHIINAJIBHBIX CUJI C U3SMCHCHUECM
MEXaHHYECKON SHEPTUU CUCTEMBI Tell.
3aK0oH COXpaHEHHUs MEXaHUUYECKOU

https://m.eds00.ru/9d2{72¢8



https://m.edsoo.ru/4733331e
https://m.edsoo.ru/1e8ac978
https://m.edsoo.ru/127bf378
https://m.edsoo.ru/345d6fa3
https://m.edsoo.ru/895793ea
https://m.edsoo.ru/8fefedd9
https://m.edsoo.ru/f4cfcb76
https://m.edsoo.ru/3571464d
https://m.edsoo.ru/9d2f72c8

SHEPrUu

19

Jlaboparopnas pabota
«HccnemoBanue cBs3u pabOThI CHIIBI C
U3MEHEHUEM MEXaHUUECKOU OHCPIruun
TeJla Ha MPUMEPE PaCTKECHUS
PE3UHOBOTO KI'yTa»

https://m.edsoo.ru/13786138

20

KonrponsHas pabora o Teme
«Kunemaruka. JlmHamuka. 3aKOHbI
COXPAHCHHUS B MEXaHHUKE)

https://m.edsoo.ru/f7dcdb46

21

OCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KWHETU4eCKo! Teopun. bpoyHoBCcKOe
nskenue. uddysus

https://m.edsoo.ru/aecle3la

22

23

24

25

XapakTtep JBUKEHUA U
B3aUMO/ICHCTBUS YaCTHI] BEIIECTBA.
Mogenu cTpoeHus ra3oB, )KUAKOCTEH
U TBEPJIBIX TEIl

Macca monekyn. Konuuecto
BeniectBa. [locrossHHas ABoragpo
TemoBoe paBHOBecue. Temnepartypa
u e€ nuzmepenue. Illkana remneparyp
ILenbcus

WUneanpusriii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

https://m.edsoo.ru/bff83b67

https://m.edsoo.ru/cdf5a4bl

https://m.edsoo.ru/e3ea87d3

https://m.edsoo.ru/e618e16d

26

27

28

AOcoiroTHas TeMIiepaTypa Kak Mmepa
CpeaHel KHHETUYECKON DHEPTUU
JIBH>KEHUS MOJIEKYJI. Y paBHEHHUE
MenneneeBa-Knaneiipona

3akoH JlanbToHa. ['a30BbIE 3aKOHBI
JlabopaTopHas pabota
«HccnenoBanue 3aBUCUMOCTH MEXKITY
MapaMeTpaMu COCTOSTHUS
Pa3pEKEHHOTO ra3ay

https://m.edsoo.ru/6641clas

https://m.edsoo.ru/e5ab1332

https://m.edsoo.ru/b3ef54¢e2



https://m.edsoo.ru/13786138
https://m.edsoo.ru/f7dcdb46
https://m.edsoo.ru/aec1e31a
https://m.edsoo.ru/bff83b67
https://m.edsoo.ru/cdf5a4b1
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29

30

H3onporiecchl B neanbHOM ra3e u ux
rpaduyeckoe npeacTaBicHue

BuyTtpennsist sneprus
TEPMOJINHAMHYECKON CUCTEMBI U
criocoObI e€ n3menenus. Kommuectso
TEIUIOTHI U paboTa. BHyTpeHHs s
SHEPTrHsl OTHOATOMHOTO UACATBHOTO
rasa

https://m.edsoo.ru/69b2d137

https://m.edsoo.ru/d5a6¢cfd

31

Buael Tenonepenaun

https://m.edsoo.ru/d8eacc95

32

33

VY nenpHas TETIOEMKOCTD BEIIECTBA.
KonndecTBo TEIIIOTHI MpH
Terionepenade. AanadaTHbII
nporiecc

[epBblii 3aKOH TEPMOJTUHAMUKH U €TO
MIPUMEHEHHE K U30ITpoIIeccam

https://m.edsoo.ru/8ef74adl

https://m.edsoo.ru/facda34c

34

35

HeobOpatumocThb mporieccoB B
npupoze. Bropoii 3akoH
TEPMOJIMHAMUKHI

[Ipunnun nevictus u KIIJ{ rernnoBoit
MAaIIuHEI

https://m.edsoo.ru/96ealcc3

https://m.edsoo.ru/c9a7d139

36

[ukn Kapuo u ero KIIJ{

https://m.edsoo.ru/2al4cbl5

37

38

DKOJIOTHYECKHUE TPOOIEMBI
TETUIOPHEPTETUKU

Oo6o06maromuit ypok «MomnekynsipHas
¢usrka. OCHOBBI TEPMOIMHAMHKID

https://m.edsoo.ru/73caacc6d

https://m.edsoo.ru/3a67c¢55f

39

40

KonrponsHas pabora no teme
«MonexynspHas pusuka. OCHOBbI
TEPMOIUHAMHUKI

[TapooGpa3zoBaHue U KOHACHCAIHSL.
Hcnapenune u xunenue

https://m.edsoo.ru/3a69ad11

https://m.edsoo0.ru/a6b9b69f

41

AOCOITIOTHASA 1 OTHOCUTEIHLHAS
BJI&YKHOCTh BO3yXa. HachllmeHHbIN

https://m.edsoo.ru/f1{8¢c83f
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nap

42

TBépnoe Teno. Kpucrammnueckue u
amopdHble Tena. AHU30TPONIHS
CBOWCTB KpHUCTAILIOB. Kuakue
kpuctasl. CoBpeMEHHbIE
MaTepuaibl

https://m.edsoo.ru/fc913bea

43

[InnaBnenue n KpUCTATUIU3ALIMSL.
VY nenbHas TEmi0Ta MIaBICHUS.
CyO6numarus

https://m.edsoo.ru/33dc65d2

44

YpaBHEHHE TEIJIOBOTO OamaHca

https://m.edsoo.ru/bb4aec81

45

OnexTpuszanus Tei. DIEeKTPUIECKUI
3apsn. JlBa Buia 3JIEKTPHYECKUX
3apsiI0B

https://m.edsoo.ru/a8975218

46

47

48

[IpoBoAHMKY, TUINEKTPUKU U
MOJTYTIPOBOTHUKH. 3aKOH COXPaHEHUS
ANEKTPUYECKOTO 3apsaa

B3aumopeiictBue 3apsiioB. 3aKoH
Kynona. TodyeuHslii aneKkTpu4ecKuii
3apsn

Hanpsk€HHOCTD 3JIEKTPHYECKOTO
noss. [IpuHImMn cynepno3uiuu
AJIEKTPUYECKUX MOJen. JInnnn
HANPsHKEHHOCTH

https://m.edsoo.ru/37ed68d1

https://m.edsoo.ru/e794dad8

https://m.edsoo.ru/c9451bee

49

Pabota cui sanexkTpocTaTHieckoro
noid. [lorenuuman. Pa3zHocTts
HOTEHIUATIOB

https://m.edsoo.ru/ee5c7673

50

HpOBO}IHI/IKI/I 1 TUDJICKTPUKU B
QJICKTPOCTATUYCCKOM ITO0JIC.
HI/ISHGKTPI/I‘—IeCKaﬂ IMPOHUIIACMOCTD

https://m.edsoo.ru/3fab6c85

51
52

OnexrpoémkocTs. Konnencarop

DNEeKTPOEMKOCTD IMIIIOCKOTO
KOHJIEHCATOpa. DHEPrus 3apsiKEHHOT O

https://m.edsoo.ru/3daf6df9

https://m.edsoo.ru/8177e¢866



https://m.edsoo.ru/fc913bea
https://m.edsoo.ru/33dc65d2
https://m.edsoo.ru/bb4aec81
https://m.edsoo.ru/a8975218
https://m.edsoo.ru/37ed68d1
https://m.edsoo.ru/e794dad8
https://m.edsoo.ru/c9451bee
https://m.edsoo.ru/ee5c7673
https://m.edsoo.ru/3fab6c85
https://m.edsoo.ru/3daf6df9
https://m.edsoo.ru/8177e866

KOHJICHCATOpa

53

54

55

56

57

58

59

Jlaboparopuas pabota "U3mepenune
3JIEKTPOEMKOCTH KOHAEHcaTopa"

[IpunIMI NEWCTBUSA U IPUMEHEHUE
KOH/JIEHCATOPOB, KOIMMMPOBATBLHOTO
amnmapara, CTpyHHOTO IIpUHTEpA.
DneKTpocTaTUYecKas 3allluTa.
3a3zeMJIeHHE IEKTPOIPUOOPOB

DNEeKTPUYECKHUM TOK, YCIOBHS €r0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. HanpspkeHnue.
Comnporusnenue. 3akon Oma jist
yd4acTKa Ienu

[TocnenoBarenbHOE, TapaIETBLHOE,
CMEILIaHHOE COEIMHEHNE
npoBoAHHUKOB. JlaboparopHas paboTa
«/3y4eHne CMEMaHHOr0 COeTMHEHUS
PE3UCTOPOBY

PaboTa 1 MOLTHOCTB IEKTPHUUECKOTO
ToKa. 3akoH Jlkoynsa-JIenna

3axon OMa 71 MOJIHOM (3aMKHYTO¥)
anekTpudeckon nenu. Koporkoe
3aMblkaHue. JJaboparopHas pabora
«3mepenne DJIC ucTtounnka ToKa u
€ro BHyTPEHHETO COITPOTHBIICHUS

PesepBHblitl ypok. KonTponbHas
pabota no Teme "DnekTpoauHamMuKa"
/ Beepoccuiickast mpoBepoyuHast
paborta

0.5

0.5

https://m.edsoo.ru/86¢cc7f54

https://m.edsoo.ru/57d2{644

https://m.edsoo.ru/5f18e57¢

https://m.edsoo.ru/16e1d618

https://m.edsoo.ru/deed7cd5

https://m.edsoo.ru/d27bf8b1

https://m.edsoo.ru/635d6acd

60

O6o0maromuii ypok
«ONeKTpoAUHAMUKAY /
Bcepoccutiickas mpoBepouHas pabota

https://m.eds00.ru/9752944d

61

DneKTpOHHasl IPOBOJAUMOCTD

https://m.edsoo.ru/9e45fffd



https://m.edsoo.ru/86cc7f54
https://m.edsoo.ru/57d2f644
https://m.edsoo.ru/5f18e57c
https://m.edsoo.ru/16e1d6f8
https://m.edsoo.ru/deed7cd5
https://m.edsoo.ru/d27bf8b1
https://m.edsoo.ru/635d6acd
https://m.edsoo.ru/9752944d
https://m.edsoo.ru/9e45fffd

TBEPJIBIX METAJUIOB. 3aBUCUMOCTD
COIIPOTUBIICHUS METAJIJIOB OT
temreparypbl. CBEpXIIPOBOJIMMOCTh

62

63

DNEKTPUUECKUN TOK B BaKyyMe.
CBoiicTBa 3JIEKTPOHHBIX ITYYKOB

ITomynpoBoAHUKH, UX COOCTBEHHAS U
IIpUMecHas poBoAuMOcTh. CBOMCTBA
p—n-nepexoza.
[TosrynpoBOIHUKOBBIE IPUOOPHI

https://m.edsoo.ru/1756¢c11

https://m.edsoo.ru/8caf19d3

64

65

DNEeKTpUUECKUN TOK B pacTBOpPax U
pacriaBax 3JeKTPOJIMTOB.
DNeKTpoIUTHYECKAast JUCCOIHAIINS.
DnekTponus

DJIEKTPUYECKUH TOK B Ta3ax.
CaMOCTOSITENILHBIN U
HECaMOCTOSTEIIBHBIA pa3psil.
Momnuns. I1na3ma

https://m.edsoo.ru/2d19db3b

https://m.edsoo.ru/e95aclce

66

DnexTpuueckue mprudopsl 1
YCTPOWCTBA U UX ITPAKTUYECKOE
npuMmenenue. [IpaBuna TeXHUKH
0e30macHOCTH

https://m.edsoo.ru/63cedfbc

67

68

Kontponbnas paboTa mo teme
«nekrpocratuka. [locrosHHbIN
3NeKTpuYecKkuii ToK. Toku B
pa3JIMYHBIX Cpeaax»

PesepBHbIit ypok. O6o0maromuii
ypok o Temam 10 kinacca

https://m.edsoo.ru/858efadd

https://m.edsoo.ru/d44cf614

OBIIEE KOJIMYECTBO YACOB 110
[NPOT'PAMME

68



https://m.edsoo.ru/1756cc11
https://m.edsoo.ru/8caf19d3
https://m.edsoo.ru/2d19db3b
https://m.edsoo.ru/e95ac1ce
https://m.edsoo.ru/63cedfbc
https://m.edsoo.ru/858efadd
https://m.edsoo.ru/d44cf6f4

11 KJIACC

Ne
n/n

Tema ypoka

ITocTossHHBIC MarHuThHl U UX
B3anMoAeHcTBHEe. MaruuTHOE MmojJie.
Bektop MarHuTHON MHIYKIUU.
JIvHMY MarHUTHOW MHAYKLUU

KoaudecTBO 4acoB

Bcero

KonTpoabubie
padoThI

IIpakTuyeckue
padoThI

JlaTa
U3y4eHus:

DJIEeKTPOHHbBIE

uudgposbie
o0pa3oBaTtejibHbIE

pecypchl

https://m.edsoo.ru/dd28afld

MarauTHoO€e noJie MPOBOIHUKA C
TokoM. OnbIT Dpcrena.
B3anmozeiicTBre NPOBOIHUKOB C
TOKOM

JlaboparopHas pabota «3yuenue
MAarHUTHOTO TIOJISI KATYIITKUA C TOKOM)

https://m.edsoo.ru/91ec1665

https://m.edsoo.ru/cbb4e22¢

JlelicTBME MArHUTHOTO TIOJIS HA
MPOBOJIHUK C TOKOM. Cuita Amriiepa.
JlaGopaTtopHnas pabota
«Hccnenosanue aemcTBUA
MOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM)

JleficTBMe MarHuTHOTO MOJIS Ha
JBUKYIYIOCS 3apsKEHHYIO YaCTHILY.
Cua Jlopenna. PaGota cuibl
Jlopenna

ONeKTpOMarHuTHasi UHIYKIUS.
IToTOK BEKTOpAa MarHUTHOM
uHaykuuu. O/1C naaykuun. 3akoH
JEKTPOMArHUTHOW MHIYKITUH
Dapanes

JlaGoparopHas paboTa
«HccnenoBanue sIBJIICHUS

https://m.edsoo.ru/4¢792b5c

https://m.edsoo.ru/efd1d4{4

https://m.edsoo.ru/e89a67f1

https://m.edsoo.ru/d6887aeb



https://m.edsoo.ru/dd28af1d
https://m.edsoo.ru/91ec1665
https://m.edsoo.ru/cbb4e22c
https://m.edsoo.ru/4c792b5c
https://m.edsoo.ru/efd1d4f4
https://m.edsoo.ru/e89a67f1
https://m.edsoo.ru/d6887aeb

3HeKTp0MaFHHTHOﬁ WHAYKIUH

10

NuaykTuBHOCTSB. fBIEHUE

camouHaykuuu. IIC caMOMHIYKIIHH.

3H€pI‘I/ISI MAarauMTHOTI'O IMOJIA KaTyIIKHU
C TOKOM. BHGKTPOMaFHI/ITHOC I10JIE

TexHuueckue ycTpomcTBa U UX
MIPUMEHEHHUE: TOCTOSIHHBIE MATHUTHI,
3JIEKTPOMArHUTBI, FJIEKTPOABUTATENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YACTHII,
UHAYKIIMOHHAS TeYb

O6o6maromuii ypok «MarautHoe
noJie. DJIeKTPOMAarHUTHAST MHITYKIIHSD)

https://m.edsoo.ru/f4353eal

https://m.edsoo.ru/3eb8de3f

https://m.edsoo.ru/3a2fd5b6

11

KonTtponpsHnast pabora o Teme
«MarsuTHoe 1oIe.
3HeKTpOMaFHHTHa$[ HHIAYKIOUS»

https://m.edsoo.ru/6de9c327

12

13

CBo0OoiHbIE MEXaHUYECKHE
koseOaHus. 'apmoHnyeckue
KoyieOaHus. YpaBHEHUE
TapMOHHMYECKHUX KOJIeOaHUH.
[IpeBpartieHue sHeprun

JlaGoparopHas paboTa
«Hccnenosanue 3aBUCUMOCTH
nepuoJia MajblX KoieOaHui rpy3a Ha
HUTH OT JUTUHBI HUTH M MacChl TPy3a»

https://m.edsoo.ru/18c5f98f

https://m.edsoo.ru/73d43b2b

14

Konebatenbublit KoHTYp. CBOOOIHBIE
3IIEKTPOMAarHUTHbIE KOJIeOaHNs B
u/iealbHOM K0J1e0aTeIbHOM KOHTYpE.
AHaJorus Mexxy MEXaHM4eCKUMHU U
3JIEKTPOMAarHUTHBIMU KOJIe0aHUSIMU

https://m.edsoo.ru/a931b8b2

15

®opmyna Tomcona. 3akoH
COXpaHEeHMs YHEPTUU B HJCATbHOM
K0J1e0aTEeIbHOM KOHTYpE

https://m.edsoo.ru/a7517812

16

IIpencraBienne 0 3aTyXarmux

https://m.edsoo.ru/6ac54bc2



https://m.edsoo.ru/f4353ea1
https://m.edsoo.ru/3eb8de3f
https://m.edsoo.ru/3a2fd5b6
https://m.edsoo.ru/6de9c327
https://m.edsoo.ru/18c5f98f
https://m.edsoo.ru/73d43b2b
https://m.edsoo.ru/a931b8b2
https://m.edsoo.ru/a7517812
https://m.edsoo.ru/6ac54bc2

17

18

19

KoseOaHusx. BeIHyKIeHHBIC
MeXaHHYeCKHe Konebanus. Pe3onanc.
BriHyKI€HHBIC JIEKTPOMATrHUTHBIC
KoJIeOaHus

[Tepemennsbiii Tok. CuHyCcOMAANBHBIN
IEPEMEHHBIN TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKA. AMIUIUTYTHOE U
JeICTBYIOIIEE 3HAYEHHUE CUJIbI TOKA U
HaIpsKEHUs

Tpancdopmarop. [IpousBocTso,
nepeaaya u norpediieHue
3JIEKTPUYECKON IHEPTrUn

Y CTpONCTBO U IPAKTHYECKOE
IIPUMEHEHHUE IEKTPUYECKOT0 3BOHKA,
reHepaTopa IEPEMEHHOr0 TOKa,
JIMHUH 3JIEKTpoliepesad

https://m.edsoo.ru/98fd794e

https://m.edsoo.ru/5b6e7722

https://m.edsoo.ru/1bb9e9b1

20

21

22

OKOJIOTUYECKUE PUCKU TTPU
IIPOU3BOJICTBE JIEKTPOIHEPTUH.
KynbTypa ncnoss3oBanus
ANEKTPOIHEPTUU B MOBCEAHEBHOM
KU3HU

MexaHnyeckue BOJHBI, YCIOBHS
pacnpoctpanenus. [lepuog.
CKopocTh pacipOCTpaHEHUs U JUIMHA
BOJIHBI. Honepeqm,le " IPOAOJIBHEBIC
BOJIHBI

3Byk. CKOpocCTh 3ByKa. I poMKOCTh
3ByKa. Beicota ToHa. TemOp 3Byka

https://m.edsoo.ru/f751e3ad

https://m.edsoo.ru/f66aab18

https://m.edsoo.ru/f344ef71

23

DJIEKTPOMAarHUTHBIE BOJIHBI, UX
CBOMCTBA U cKOpoCTh. [Ikaia
3JIEKTPOMArHUTHBIX BOJIH

https://m.edsoo.ru/f575da87

24

[IpuHIUIIBI paInOCBA3U U
TeneBueHus. Passurue cpencrs

https://m.edsoo.ru/fae4d6bb



https://m.edsoo.ru/98fd794e
https://m.edsoo.ru/5b6e7722
https://m.edsoo.ru/1bb9e9b1
https://m.edsoo.ru/f751e3ad
https://m.edsoo.ru/f66aab18
https://m.edsoo.ru/f344ef71
https://m.edsoo.ru/f575da87
https://m.edsoo.ru/fae4d6bb

cBaA3u. Paguonokanus

25

26

KonTtponpHas padora «Konebanus u
BOJTHBD)

[IpsamoniuHetHOE pacpoCTpaHEHUE
CBETa B OJJHOPOJHOM CpeE.
Todeunslii ICTOYHUK cBeTa. JIyu
cBeTa

https://m.edsoo.ru/51921a96

https://m.edsoo.ru/ecc67{bd

27

OtpakeHue cBeTa. 3aKOHbI
oTpakeHus ceeta. [locrpoenue
M300paXEHUI B IJIOCKOM 3epKajie

https://m.edsoo.ru/f93a7f3a

28

29

30

31

32

[Ipenomnenue ceera. [lonHoe
BHYTPEHHEE OTPAKEHUE.
[IpenenbHbIi yroa noJHOTro
BHYTPEHHEIO OTPaKEHHUS

JlabopaTtopHas pabota «3mepenue
noKazareJisi IPEIOMIICHHS CTCKIIa

JIunssl. [TocTpoenue n3odpaxeHuil B
nuH3e. PopMyJia TOHKOM JIMH3BI.
YBenuueHue JIMH3bI

JlaGoparopHas paboTa
«Hccnenosanue cBOUCTB
n300pa’keHNH B JTMH3aX»

Hucnepcus cera. CroxXHbINA COCTaB
6enoro csera. L{Bet. JTabopaTopHas
pabota «HabmoneHue nucnepcuu
CBETa»

https://m.edsoo.ru/b84d3bce

https://m.edsoo.ru/63c67a56

https://m.edsoo.ru/5472dd85

https://m.edsoo.ru/b3a2484b

https://m.edsoo.ru/faf7f386

33

34

35

Unrepdepenmus crera. Audpaxuus
cera. JluppakironHas pemerka
[Toniepe4HOCTh CBETOBBIX BOJIH.
[Tongpuzanus cera

OnTuueckue mpuOOPHI U yCTPOUCTBA
U YCJIOBHSI UX 0€3011acCHOTO

https://m.edsoo.ru/32d4c656

https://m.edsoo.ru/673347ce

https://m.edsoo.ru/9f12c¢94e



https://m.edsoo.ru/51921a96
https://m.edsoo.ru/ecc67fbd
https://m.edsoo.ru/f93a7f3a
https://m.edsoo.ru/b84d3bce
https://m.edsoo.ru/63c67a56
https://m.edsoo.ru/5472dd85
https://m.edsoo.ru/b3a2484b
https://m.edsoo.ru/faf7f386
https://m.edsoo.ru/32d4c656
https://m.edsoo.ru/673347ce
https://m.edsoo.ru/9f12c94e

IMPUMCHCHUA

36

37

38

39

40

41

42

43

44

I'panuipl MpUMEHUMOCTH
KJIACCMYECKOM MexaHuKkH. [locTynarsl
CIIELUAJIbHON TEOpUU
OTHOCUTEJIBHOCTH

OTHOCHUTENHLHOCTD
OIHOBPCMCHHOCTH. 3aM€HHeHI/Ie
BPEMCHH U COKpAIICHUEC NJIMHBI

OHEprus U UMILYJIbC PEISITUBUCTCKOU
yacTulbl. CBS3b MACChI C SHEPTUEH U
UMITYJIbCOM. DHEPIHUsl IOKOs

Kontponbhas pabota «OnTuka.
OcHOBBI crIelMANIbHOM Teopun
OTHOCUTEIIbHOCTH»

®otonbl. Dopmyna [Inanka. DHeprus
U UMITYJIbC OTOHA

OTKpBITHE U HCCIE0BaHNE
dotoarddekra. OnbiTer A. I
CroneroBa

3akoHbl poTodddexra. YpaBHeHHE
DitamreitHa s hotodrddexra.
«Kpacnas rpanuna» gorosdppexra

JaBaenne ceera. OnbrTel I1. H.
JlebeneBa. XuMHYECKOE NEHCTBHUE
cBeTa

TexHuueckue ycTpoiucTaa u
MPaKTUYECKOe TPUMEHEHHE:
dboToreMeHT, POTONaTUHK,
COJIHEUHas OaTapesi, CBETOINO/

https://m.edsoo.ru/b246554b

https://m.edsoo.ru/368c57be

https://m.edsoo.ru/cdba9fde

https://m.edsoo.ru/46edc9e2

https://m.edsoo.ru/eedc67f5

https://m.edso00.ru/97eab8d4

https://m.edsoo0.ru/2e768471

https://m.edsoo.ru/e153¢199

https://m.edsoo.ru/e3ab6ead

45

Perenne 3agau mo reMe «DJI€eMEHTHI
KBAHTOBOU OIITUKW»

https://m.edsoo.ru/fed96bc6

46

Mogens atoma Tomcona. OTBITE

https://m.edsoo.ru/ba433c¢76



https://m.edsoo.ru/b246554b
https://m.edsoo.ru/368c57be
https://m.edsoo.ru/cdba9f4e
https://m.edsoo.ru/46edc9e2
https://m.edsoo.ru/eedc67f5
https://m.edsoo.ru/97eab8d4
https://m.edsoo.ru/2e768471
https://m.edsoo.ru/e153c199
https://m.edsoo.ru/e3ab6ea4
https://m.edsoo.ru/fed96bc6
https://m.edsoo.ru/ba433c76

47

48

Pesepdopna no paccestHUIO 0-4aCTHII.
[TnanerapHast Mozeslb aTOMa
IToctynatel bopa

Wznyuenue u noriouieHue GOTOHOB
IIPU [IEPEXO/IE ATOMA C OJTHOTO
YPOBHS dHEPruM Ha Apyroul. Bubl
CIIEKTPOB

https://m.edsoo.ru/45ee9829

https://m.edsoo.ru/2b8a47f1

49

50

51

52

BonHoBBbI€ cBOMCTBa yacTull. BosHbI
ne bpoits. Kopriyckynsipao-
BOJIHOBOM Jyanu3M. CIIOHTaHHOE U
BBIHYKJICHHOE U3JTyYCHHE

OTKpBITHE PATUOAKTUBHOCTH. OMBITHI
Pesepdopaa 1o onpeeneHuio
COCTaBa PaJiOaKTHBHOIO M3TyUCHHSI
CaoticTBa anbda-, 6era-, ramma-
u3yueHus. Brusaue
paIll/IoaKTI/IBHOCTI/I Ha JKXUBBIC
OpraHU3MBI

OTkpeITHE IPOTOHA U HEMTPOHA.
Wzotombl. Anbda-pacmna.
DJEeKTPOHHBIN U MO3UTPOHHBIH OeTa-
pacnaa. ['aMmma-uziyyeHue

https://m.edsoo.ru/fa995abl

https://m.edsoo.ru/ae3cad42

https://m.edsoo.ru/421844c4

https://m.edsoo.ru/28f5¢132

53

DHeprus CBS3U HYKJIOHOB B SI/pE.
Snepusle peakuuu. A nepHblit
peaktop. [Ipo6iempl, EPCIEKTUBHI,
IKOJIOTMUECKUE aCTIEKTBhI SIEPHOMN
SHEPreTHKU

https://m.edsoo.ru/66b9f3el

54

DneMeHTapHbIe YacTUlbl. OTKpBITHE
Mo3uTpoHa. MeTo bl HAOMIOICHUS U
pETUCTpALIMU JIEMEHTAPHBIX YACTHII.
Kpyruslit cton «®yH1aMeHTaIbHbIE
B3anMoaercTBHA. EMMHCTBO
(U3UYECKON KapTHHBI MUPAY

https://m.edsoo.ru/e9fdd819



https://m.edsoo.ru/45ee9829
https://m.edsoo.ru/2b8a47f1
https://m.edsoo.ru/fa995ab1
https://m.edsoo.ru/ae3cad42
https://m.edsoo.ru/421844c4
https://m.edsoo.ru/28f5e132
https://m.edsoo.ru/66b9f3e1
https://m.edsoo.ru/e9fdd819

55

56

3TaHBI pa3BI/ITI/ISI aCTPOHOMI/II/I.
[IpuknagHoe 1 MUPOBO33PEHUYECKOE
3HAaYEHHUE ACTPOHOMHHU. Bun
3B&3HOTO Heba. Co3Be3aus, ipKue
3BE3/bI, IUNIAHETHI, UX BUJIMMOE
nBrokeHue. CoJIHeYHas cucTeMa

Conuue. ConHeunast akTUBHOCTD.
Ncrounuk sneprun CosHua 1 3BE311

https://m.edsoo.ru/47714642

https://m.edsoo.ru/2acae422

57

58

3BE3/bI, X OCHOBHEBIE
XapaKTEPUCTUKU. 3BE3/1bI TJITABHOM
MOCJIeI0BAaTEILHOCTH. BHYTpeHHee
cTpoenue 3BE311. CoBpeMeHHbIE
MIPEACTABJICHUS O IPOUCXOKICHUH U
sBomonu CoJHIIa U 3BE3]

Muineunsiii [1yTe — Haia ['anaktuka.
[Tonoxenue u aBmxenue ConHua B
I'anaktuke. I'anaktuku. YEpHbie
JBIPBI B IAPAX TAITAKTUK

https://m.edsoo.ru/87fe5a43

https://m.edsoo.ru/b483a86f

59

Bcenennas. PasOeranue rajakTHk.
Teopus bonbmoro B3peIBa.
PenukroBoe uznyuenue.
MertaranakTuka

https://m.edsoo.ru/8bdaf7d2

60

Hepemmennsie mpo6sieMbl aCTpPOHOMUU

https://m.edsoo.ru/dec5d24b

61

62

63

KontponbHas padoTa «51eMEeHTHI
ACTPOHOMHUU U aCTPOPUIUKI»

O6o6maromuii ypox. Poib ¢pusuku u
aCTPOHOMHUH B IKOHOMHYECKOMH,
TEXHOJIOTUYECKOM, COLUAIIBHON U
ATUYECKOH chepax NeaTeTbHOCTH
YeJioBeKa

O6o6marmuii ypok. Pons 1 Mmecto
(GU3UKN U aCTPOHOMHH B
COBPEMEHHOM HAay4YHOU KapTUHE MUpa

https://m.edsoo.ru/fblfaeda

https://m.edsoo.ru/6b1b47b9

https://m.edsoo.ru/2522¢c6¢cf



https://m.edsoo.ru/47714642
https://m.edsoo.ru/2aeae422
https://m.edsoo.ru/87fe5a43
https://m.edsoo.ru/b483a86f
https://m.edsoo.ru/8bdaf7d2
https://m.edsoo.ru/dec5d24b
https://m.edsoo.ru/fb1fae4a
https://m.edsoo.ru/6b1b47b9
https://m.edsoo.ru/2522c6cf

64

65

O6o6mmaromuii ypox. Ponb
busryeckoit Teopun B
(dhopMUPOBAHUH TIPEIICTABICHHIA O
bu3ryecKoit KapTUHE MHIpa

O6o06maromuii ypok. Mecto
¢du3uveckoil KapTHHBI MUpa B 00IIEM
Py COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX TPEJCTABICHUN O PUPOC

https://m.edsoo.ru/cfd73796

https://m.edsoo.ru/81ad3288

66

67

68
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJBHOMN ITPOI'PAMMBI

10 KJIACC

Kon
NpoBepsieMoOro
pe3yJbTarTa

10.1

10.2

10.3

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
o0pa3oBaTe/IbHOM MPOrPaMMBbl CpeiHero o01ero odpasoBanusi

JleMoHCTpHUpOBaTh Ha MpUMEpPax poidb W MecTo (U3UKH B
(hopMHUPOBaHHM COBPEMEHHOW HAy4YHOW KapTHHBI MUpa, B Pa3BUTUHU
COBPEMEHHOM TEXHUKHU M TEXHOJIOTUH, B IMPAKTUYECKOU IESATEIbHOCTH
nroaen

Y4uTHIBaTh TPAHUIBI IPUMEHEHUS] U3YUYEHHBIX (U3UYECKUX MOJIEINICH:
MaTepuagbHas TOYKa, WHEpLHUAIbHAs CUCTEMa OTCU€Ta, aOCOIFOTHO
TBEPIOE TEJI0, UJICATBHBIN ra3; MOACIN CTPOCHUS Ta30B, )KUIKOCTEH U
TBEPABIX TEJ, TOYEYHBIA DJIECKTPUYECKHN 3apsii — MpPU PELICHUU
(bU3MYecKuX 3a1a4

Pacno3naBath ¢uzndeckue sABJICHHS (IIPOIECCH) U OOBACHATh X Ha
OCHOBE 3aKOHOB MEXAHWKH, MOJCKYJSIPHO-KHHETHYCCKOW TEOpUHU
CTPOGHHS BeIlecTBa U  JJCKTPOJMHAMUKH: pPaBHOMEpPHOE H
PaBHOYCKOPEHHOE MPSIMOJUHEHHOE JBIKEHHE, CBOOOJHOE IMaJeHHE
TeJd, JABUKEHHE IO OKPYXHOCTH, WHEpIHs, B3aUMOJCIHCTBUE TeI;
nuddy3usi, OpPOYHOBCKOE JBUIKEHHUE, CTPOCHUE IKUIAKOCTEH U
TBEPABIX Tel, M3MEHEeHHe o0bEéMa Ten TpU  HarpeBaHUU
(oxmakieHnu), TEIUIOBOE paBHOBECHE, HCHapeHue, KOHISHCAIUS,
MJaBJI€HUE, KpUCTAJUIM3allus, KWIEHHe, BJIAKHOCTh BO3IyXa,
TTOBBIIIICHHUE JTABJICHUS ra3a MPHU €r0 HarpeBaHWU B 3aKPBITOM COCYJIE,
CBA3b MEXAy IlapaMeTpaMH COCTOSIHHS Ta3a B H30Mpoleccax;
AIIEKTPU3ALHUS TEJN, B3aUMOACHCTBHE 3apsI0B

10.4

10.5

OnuceiBaTh MEXaHMYECKOE [JBIKEHHE, MCIONb3ys (U3HUECKue
BEJIMYUHBL: KOOPAMHATA, IIyTh, IIEPEMEIIEHUE, CKOPOCTb, YCKOPEHHUE,
Macca Tela, CWIa, HMIYJIbC Tella, KHHETHUYECKas DHEPIHus,
MOTEHIMaJbHasE JHEpPrHs, MeXaHWdeckas pabora, MexaHH4ecKas
MOIIIHOCTb; TP OMUCAaHUH IPABUILHO TPAKTOBATh (GU3HUUECKUNA CMBICI
UCTOJb3YEMBIX BEIMYMH, MX OO0O3HAUeHHs M EAWHUIIBI, HaXOJIUTh
(GbopMyIIbl, CBSI3bIBAIOIIME JAaHHYIO (PU3NYECKYIO BEIMYUHY C APYTUMU
BEJIMYNHAMHU

OnuchiBaTh HW3Y4YEHHBIE TEIJIOBBIE CBOMCTBA TET H TETJIOBHIE
SBIICHHUS, WCIOJB3ys (U3WYECKHUE BEIMYUHBL: JaBJICHHE Tasa,
TeMIlepaTypa, CpeaHssl KWHETUYeCKas DJHEPrusi XaoTHYECKOTo
JMBIDKEHUS MOJIEKYJ, CpPEIHEKBaJIpaTHYHAas CKOPOCTh MOJICKYI,
KOJMYECTBO  TEIJIOTHI, BHYTpPEHHSI1 DJHeprus, paboTta rasa,
KO3 (UIMEHT TOJE3HOTO JEWCTBUS TEIUIOBOTO JBHUTATEINsI; MPHU
ONHCaHUU MPaBHIILHO TPaKTOBATh bu3ndecKuii CMBICIT
WCIIONB3YEMBIX BEJIMYHMH, UX OOO3HAUCHHS WM EIUHUIBI, HAXOIUTh
(hopMyJIbI, CBS3BIBAIOIINE JAaHHYIO (PU3NYECKYIO BEIUYHHY C JPYTUMHU
BEIMYMHAM

10.6

OnuceIBaTh HU3YUYCHHBIC OJJICKTPUYCCKUC CBOMCTBA BeIIECTBA H
JJICKTPUYECKUE  sIBIICHUS  (MIPOIIECCHl), HCMONB3Yys  (pu3nyeckue
BEJTMYUHBI: QNIEKTPUYECKUA  3apsl,  DJEKTPUYECKOEe  TIOIE,




HanpspKEHHOCTh  ITOJIA, IOTEHIMAJl, Pa3HOCTb IOTEHLMAJIOB; IIPU
ONMCAaHUU MPABUIBLHO TPAKTOBATh (PU3UYECKHUI CMBICI HMCIOJIB3YEMBIX
BEIMYMH, WX OOO3HAYECHUSI U EIWHUIIBI; YyKa3blBaTh (OPMYJIHI,
CBS3BIBAIOIME JAHHYIO (U3MYECKYyl0 BEIWYMHY C JAPYTUMHU
BEJIMYMHAMU

10.7

aHaM3UpPOBaTh (PU3MUECKHE TMPOLECCHl M SBICHHS, HCHOJIb3YS
¢u3nyeckue 3aKOHbI U MIPUHLMUIIBI: 3aKOH BCEMUPHOTo TArotenus, I, 11
n III 3akonsl HproTOHA, 3aKOH COXPAaHEHUS MEXaHUYECKOM SHEPIHH,
3aKOH COXPaHEHMs MMITyJIbCA, IIPUHLUI CYNIEPIO3ULIIANA CUJI, TPUHIIAIL
paBHONpAaBUS HMHEPLUUAIBHBIX CUCTEM  OTCU€Ta; MOJIEKYJISIPHO-
KMHETUYECKYI0 TEOPHIO CTPOCHHs BELIECTBA, a30BbIE 3aKOHBI, CBS3b
CpeIHEll KMHETHUYECKON SHEpruu TEIJIOBOrO IBMXKEHHUS MOJIEKYd C
aOCOJIIOTHON TeMIlepaTypoi, MepBbI 3aKOH TEPMOJMHAMUKHU; 3aKOH
COXPaHEHMs JUIEKTPUUYECKOro 3apsaa, 3akoH Kysona; mpu 3tom
pa3nuyath CIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTU4YecKoe
BBIPAYKEHHUE U yCIIOBUS (TPaHUIIbl, 00JIaCTH) MPUMEHUMOCTHU

10.8

OOBACHATH OCHOBHBIC MPHUHIMUIIBI JCUCTBUS MAIIWH, NPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3iuuyaTh yCIOBUS UX 0€30IacHOro
WCIIOJIb30BaHUsI B TIOBCETHEBHOM JKU3HU

10.9

Brimonaare OKCIICPUMCHTEI IO UCCIICAOBAaHUIO (1)I/I3I/I‘~IGCKI/IX SIBJICHUU U
MPOIIECCOB C UCIOJIB30BAHUEM IPSIMBIX M KOCBECHHBIX M3MEPEHHIA; TIPU
sToM (opmynupoBaTh TMpobieMy (3agady) U TUIOTE3Y YYEOHOro
JKCIIEPUMEHTa,  coOMpaTh  YCTAaHOBKY M3  MPEIJIOKEHHOTO
000py10BaHUs1, IPOBOJUTH OMBIT U (POPMYIHPOBATH BHIBObI

10.10

10.11

10.12

OcymiecTBnATh TpsMbIE M KOCBEHHbIE H3MEPEHUs (PU3HMUECKUX
BEJIMYMH; MPU 3TOM BBIOMpATh ONTUMAJbHBIA CIOCOO M3MEpPEHUS U
HCIIOIb30BATh U3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHUM

HccnenoBaTh 3aBUCUMOCTH MEXIYy (PU3NYECKUMHU BEIUYMHAMH C
WCIIOB30BAaHUEM TIPSIMBIX HW3MEPEHHM; TMPU 1TOM KOHCTPYHPOBATH
YCTaHOBKY, (HUKCHPOBATh pE3yJbTaThl MOJTYYCHHOH 3aBUCHUMOCTHU
(bU3UYECKUX BEJIMUMH B BUJIE TAOIUIl U TPadUKOB, JI€7aTh BHIBOJIBI 11O
pe3yabpTaTaM UCCIEeI0BAHMS

Cobnromate mpaBuwia  0€30MaCHOTO  TpyJda TpU  MPOBEICHHUH
HCCIIEeIOBaHUM B paMKax Y4eOHOTO SKCIIEpUMEHTa, Y4eOHO-
UCCIIeIOBATENIbCKOM U MPOEKTHOW AEATENbHOCTH C HCIOJIb30BAHUEM
MU3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BAHUS

10.13

10.14

Pemate pacué€rHple 3amauu ¢ SBHO 3aJlaHHON (DU3UYECKON MOJIETBIO,
UCTIONB3Ysl (PU3WYECKUE 3aKOHBI M TIPUHIUIBI, HA OCHOBE aHaln3a
YCIOBHSI  3a7aud  BBIOMpaTh  (PU3UYECKYIH0 MOJCNb, BBIACIATH
¢u3nueckre BeNMUYUHBI U (OPMYIIBI, HEOOXOIUMBIE ISl €€ pEIICHUs,
MPOBOJIUTH PACUETHl M OIEHWBATh PEATHHOCTH MOJYYEHHOTO 3HAYCHUS
(hu3MUECKOI BETUINHBI

Pemrate KauyeCTBECHHEBIC 3aJ1a4u: BBICTpanBaTh JIOTHYECKH

HEMPOTUBOPEUUBYIO LIETIOUKY PACCYKICHHUI C OMOpOil Ha M3y4eHHBIE
3aKOHBI, 3aKOHOMEPHOCTH ¥ (PH3UYECKHE SIBICHUS

10.15

Ucnonp3oBaTh mpu  pelieHud ydeOHBIX 3aJad  COBpPEMEHHbBIE
MH()OPMALIMOHHBIE TEXHOJIOTMH JUIsl TIOMCKA, CTPYKTypUPOBAHHS,
WHTEpIpeTali W TPEICTaBICHUS y4eOHOW W HAayYHO-MOMYJISIPHOMN
nH(OpMALINY, TTOJYYCHHON U3 Pa3IUYHBIX HNCTOYHHKOB; KPUTHUECKH




aHAJM3UPOBAThH MOyyaeMyto HHPOPMAITUIO

10.16

[IpuBoAMTH TIpUMEpPHI BKJIAJa POCCUHCKUX U 3apyOCKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAayKH, OOBSICHEHUE IPOLECCOB OKPYKAIOLIETO
MHpA, B PA3BUTHE TEXHUKHU U TEXHOJIIOTUI

10.17

10.18

Hcnonb30BaTh TeopeTHYeCKUEe 3HAHUS MO (PU3MKE B IMOBCEAHEBHOU
YKU3HHM U1 oOecrieueHus 0€30MacHOCTH MpU OOpaIlleHHH ¢ TPUOopaMu
U TEXHUYECKUMHU YCTPOWCTBAMH, JJIsi COXPAHCHUS 3/J0POBbS U
COOJIIOJICHHSI HOPM 3KOJIOTUYECKOTO TIOBEICHHUS B OKPYIKAIOIIEH cpejie

PaGoTaTh B rpynme ¢ BBIIOJHEHUEM PAa3IMYHBIX COLUAIBHBIX POJIEH,
IJIAaHUPOBATh ~ pabOTy  TIPyHIbl, PalUOHAIBHO  paclpeieisaTh
00S13aHHOCTH U IUJIAHUPOBATh JESATEIbHOCTh B HECTAHIAPTHBIX
CUTYyallUsiX, aJIeKBaTHO OIICHMBATh BKJAJ KaXXJOr0 U3 YYaCTHUKOB
TPYIIIBI B pellIeHne paccMaTpUBaeMoOM mpoodIeMbl

11 KVIACC

Kox
NMPOBEPAEMOro
pe3yJbTaTa

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMBbl CpeIHero 001ero odpa3soBaHusi

11.1

11.2

11.3

JleMoHCTpHpOBaTh Ha TMpUMEpPax PoOJdb W MeCTo (HU3UKH B
(hopMUPOBaHUM COBPEMEHHOW HAyYHOW KapTHHBI MHpA, B Pa3BUTUU
COBPEMEHHON TEXHUKH U TEXHOJIOTUH, B MPAKTUYECKOUN NESATEILHOCTH
TOJIeH, IeTTIOCTHOCTh U €IMHCTBO (PU3UUYECKOM KapTUHBI MUpa

VY4uTBIBaTh TPaHMIIbI IPUMEHEHHUS U3YYEHHBIX (U3NYECKUX MOJEIEH:
TOYEUYHBIN IEKTPUYECKUH 3apsl, AlepHas MOJAENIb aTOMAa, HYKJIIOHHAs
MO/IeJIb AaTOMHOTO siipa MPH pelieHNH (prU3nIecKux 3a1a4

Pacnio3HaBath ¢u3uueckue siBIEHUS (IIPOLECChl) U OOBSICHATh MX Ha
OCHOBE 3aKOHOB  DJJIEKTPOJAMHAMUKM W  KBaHTOBOM  (pu3mKwM:
JIEKTpUYECKasi MPOBOJUMOCTb, TEIMJIOBOE, CBETOBOE, XMMHUYECKOE,
MarHuTHOE  JCWUCTBUS  TOKa, B3aUMO/IeHiCTBHE MarHuTOB,
JIEKTPOMArHuTHas WHAYKLUS, [JeHCTBUE MAarHUTHOTO TIOJIA Ha
MPOBOJMHUK C TOKOM W JBIDKYIIMHCS 3apsil, JJIEKTPOMarHUTHBIE
KonebaHus W BOJHBI, MPSIMOJMHEHHOE paclpoCTpaHEHUE CBETa,
OTpakeHHe,  IMpejomiieHue, uHTepdepeHuus, audpakuus U
MOJISIpU3aLUsl CBETa, AMCIEPCUsi CBETa, (HOTORIEKTPUUYECKHH APPeKT
(boTtorpdexrt), cBeToBOE MaBleHHWE, BO3HUKHOBEHHE JIMHEHYATOTO
CIeKTpa aToMa BOJOpPOJA, €CTeCTBEHHas M  HCKYCCTBEHHas
paTlMOaKTHBHOCTD

11.4

OnuceiBaTh  W3yYECHHBIE CBOWCTBA  BEMIECTBA  (DIEKTPUUYECKHUE,
MarHuTHbIE, ONTHUYECKUE, DJIEKTPUUECKYIO ITPOBOAMMOCTD Pa3INYHBIX
Cpel) U DJIEKTPOMAarHWTHbIE SABJIEHUS (MPOILIECChI), HUCHOIB3YS
¢usnyeckue  BEIMYUHBI:  DJIEKTPUYECKUM  3apsa, cuia  TOKa,
WIEKTPUUECKOE  HANPSIKEHHE,  IEKTPUUECKOE  CONPOTUBIICHHUE,
paszHocTh moTeHnuanoB, JJC, paboTa TOka, MHIYKIHsS MarHUTHOTO
nons, cuima Awmmepa, cwia JlopeHna, HMHIYKTUBHOCTb KaTyIIKH,
SHEPrusl NIEKTPUYECKOTO M MATrHUTHOTO IIOJIEW, MEpPHOJ] M 4YacToTa
KosebaHui B Kosie0aTeaIbHOM KOHTYpE, 3apsij U CHJla TOKa B Ipoliecce
rapMOHHYECKHUX AJIEKTPOMArHUTHBIX  KOJIEOaHMIA, ¢dokycHoe
paccTosiHUE M ONTHYECKas CHja JIMH3bI, IPU ONUCAHWM IPAaBUIBHO




TPAaKTOBaThb (PU3MUECKUI CMBICT HCIOJB3YEMBIX BEJIHYUH, HX
0003HAUeHMsT W EIUHMIbI;, YKa3blBaTh (HOPMYyJbl, CBSA3BIBAIOIINE
JTaHHYIO (PU3HUYECKYIO BEJTMUUHY C IPYTHMHU BeTUYUHAMHU

11.5

11.6

OnuceiBaTh HU3YYCHHBIC KBAHTOBBIC SABJICHUA U IMMPOLCCCHI, UCIIOJIb3Ys
(1)I/I?>I/ILICCKI/Ie BCIUMYUHEBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJIH, JJIMHA
BOJIHBI M YaCTOTa CBCTA, SHCPIrusd W HMITYJIBC q)OTOHa, nepunon
mojaypacmnaaa, OSHEprusa CBsA3M AaTOMHBIX SAACP, IHIpH OIKMCaHUHU
IIpaBUJIbHO TPAaKTOBATb (1)I/IBI/II-I€CKI/II\/JI CMBICJI UCIIOJIB3YCMBIX BCJIMYHMH,
uX 0003HAUYEeHHUA U CAUWHUIIBI, YKa3bIBaTb (l)OpMYJ'II)I, CBA3BIBAOIINE
JaHHYIO (1)I/ISI/II-I€CKyIO BCIIMYMUHY C APYTMMU BCIMYMHAMH, BBIYUCIIATDH
3HAYCHUC (bHSH‘IGCKOfI BCJIINYHHBI

AnanusupoBaTh (U3MYECKHE TMPOLECCHl U  SBJICHMS, HCHOJb3Ys
¢usznyeckne 3aKOHBI M OpUHOUNBL:  3akoH Oma,  3aKOHBI
IIOCJIEZIOBATEIBHOTO Y IAPAJUIENIBHOIO COEAWHEHHS ITPOBOAHMKOB,
3aKkoH [[xoynsa — JleHua, 3aK0H 3JI€KTPOMAarHUTHOM MHAYKIMH, 3aKOH
IIPSIMOJIMHENHOIO PacpOCTPAHEHUS CBETA, 3aKOHBI OTPAXXCHUS CBETA,
3aKOHBl  IIPEJIOMJIEHUS  CBETA, ypaBHEHHWE  OUHIUTEHHA  JUId
¢doroadexra, 3aKOH COXpaHEHHUS DSHEPIUH, 3aKOH COXPAHEHUs
UMIIyJIbCA, 3aKOH COXPAHECHHMS DJIEKTPUYECKOrO 3apsja, 3aKOH
COXpaHEHUs  MaccoBOro  4uciya, mnocryinarsl  bopa, 3akoH
PagMOAKTUBHOIO pacnajga;, MpH 3TOM  pa3jIndaTb  CIIOBECHYIO
(OpMyJIMPOBKY 3aKOHA, €r0 MaTeMaTUYECKOE BBIPAKEHUE U YCIIOBUS
(rpaHubl, 06J1aCTH) IPUMEHUMOCTH

11.7

11.8

11.9

11.10

11.11

11.12

OHpeIleJ'ISITI) HaIrpaBJICHUEC BCKTOpPAa HWHAYKIHMKW MArdHuTHOI'O I10JIA
IIPpOBOAHHKA C TOKOM, CHJIbI AMnepa n CHJIbI HopeHL[a

Ctpouth ¥ ONHUCHIBATH HM300pa)K€HUE, CO3/1aBAEMOE  IUIOCKUM
3€pKaJiOM, TOHKOU JIMH30M1

BBINONHATE SKCIIEPUMEHTHI TI0 UCCIEI0BAHUIO (PU3NYECKUX SIBICHUN U
MIPOIIECCOB C MCIIOJIb30BAHMEM TIPSIMBIX U KOCBEHHBIX U3MEPCHHIA;, TIPH
3ToM (QOopMyIUpOBaTh MpodieMy (3adady) W THUNOTE3y Y4eOHOro
OKCHEpUMEHTa,  COOMpaTh  YCTaHOBKY W3  TIPEIIOKEHHOTO
000pyI0BaHUsl, TIPOBOAUTH OTBIT U (POPMYITHPOBATH BHIBOIBI

OcymiecTBiATh TpsMble M KOCBEHHbIE HW3MEPEHUs (PU3MUECKUX
BEJIMYMH; MPU 3TOM BBIOMpATh ONTUMAJbHBIA CIIOCO0 U3MEpPEHHsS U
HCIIOJIb30BaTh U3BECTHBIE METO/IbI OLIEHKH IIOTPEIIHOCTEN U3MEPEHUM

HccnenoBaTh 3aBUCUMOCTH (PU3MUECKUX BEJIWYHMH C HUCHOJIb30BAHUEM
NpsIMBIX ~ M3MEPEHUM; IPU ITOM KOHCTPYUPOBATh YCTAHOBKY,
(buKcupoBaTh Ppe3yNbTaThl MOJYYEHHOH 3aBUCUMOCTH (U3UUYECKUX
BEJIMYMH B BUJIE TaOJIUIl U TpadUKOB, JIe1aTh BBIBOJBI 10 pe3yibTaTaM
HCCIEN0BaHUs

CobmomaTs mpaBuia Oe30macHOro Tpyla HpH  [POBEIECHUHU
ucciaeoBaHUM B paMKax ydeOHOro SKCHepUMeHTa, YydeOHOo-
HCCIIEIOBATENBCKOW M MPOEKTHOM AESITENTbHOCTH C MCIOJIb30BaHUEM
W3MEPUTEIbHBIX YCTPONCTB M JJaOOPAaTOPHOTO 000PYA0BAHUS

11.13

Pemate pacuérHble 3aa4M C SIBHO 33JaHHONW (DPU3NYECKON MOJENbIO,
UCTONIb3Ysl (U3NYECKUE 3aKOHBI U TMPUHIUIBI, HA OCHOBE aHalu3a
yCIOBHUSA  3alaud  BBIOMpaTh  (PU3MUECKYIO MOJAEb, BBLACTATH
(dbuzmveckrue BeMMYMHBI U (POPMYIIBI, HEOOXOAUMBIC IS €€ pelIeHus,
IIPOBOAUTH PACUETHI M OLIEHUBATh PEAJILHOCTH MOJIyYEHHOTO 3Ha4Y€HUs




(hU3HUECKON BETUIMHBI

11.14

Pemate  kauecTBeHHBIE  3aJlayu: BBICTpanBaTh  JIOTUYECKU
HEMPOTUBOPEUUBYIO LIETIOUKY PACCYKICHHUI C OMOpO Ha M3y4eHHBIE
3aKOHBI, 3AKOHOMEPHOCTH ¥ (PH3UIECKHE SIBICHUS

11.15

Hcnonp3oBaTh Mnpu  pelleHUM y4yeOHBIX 3aJad  COBPEMEHHbBIE
MH(OPMALIMOHHBIE TEXHOJIOTMU [UIsl TOUCKA, CTPYKTypUPOBAaHMS,
WHTEPOpPETAllMA M TPEACTaBICHUA y4eOHOW W Hay4YHO-IOIMYJISIPHON
nH(pOpMaLIUY, MOJYYSHHON U3 Pa3IUYHBIX HCTOYHHUKOB; KPUTHUYECKU
aHAJM3UPOBATh MOTyYaeMyto HHPOPMAITUIO

11.16

OOBSICHSITh TPUHIUIBI JACUCTBHUS MAIIWH, MPHOOPOB M TEXHUYECKHX
YCTPOMCTB; pasinyaTh YCJIOBUS HX OE€30MaCHOTO HCIOJIb30BAaHUS B
HOBCEIHEBHOU KU3HU

11.17

[IpuBoauTh mpHUMEpHl BKJIaJa POCCUHCKUX U 3apyO€KHBIX YUEHBIX-
(U3MKOB B pa3BUTUE HAayKH, B OOBSICHEHUE MPOLIECCOB OKPY’KAIOLIETO
MHpA, B PA3BUTHE TEXHUKHU U TEXHOJIOTUI

11.18

Hcnonp30BaTh TEOPETUYECKHE 3HAHUS MO (PHU3MKE B TOBCEAHECBHOM
KU3HM 111 o0ecrieueHns 0€301MacHOCTH MpU OOpallleHuH ¢ IpudopaMu
U TEXHUYECKUMH YCTPOMCTBAMH, JJISI COXPAHCHUS 3I0POBbS U
COOJIIOJICHHSI HOPM 3KOJIOTHUYECKOT0 TIOBEACHHUS B OKPYIKAIOIIEH cpejie

11.19

PaGorats B Tpymnme c BBIIOJIHEHHEM DPa3IMYHBIX COLMAIBHBIX POJIEH,
IUIaHUpOBaTh ~ paboOTy  IpYIIbl,  pPalUOHAIBHO  PACHpEAENATh
0053aHHOCTH ¥  IUIAHUPOBATh JESATEIBbHOCTH B  HECTaHAAPTHBIX
CUTyalUsX, aJCKBATHO OLIEHMBATb BKJIAJ KaXIO0r0 U3 Y4YaCTHUKOB
IpYMIIbI B PELICHUE paccMaTpUBaeMOi MPoOIeMbl




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KJIACC

Kon Koa npoBepsiemoro

pasnena IeMeHTA IIpoBepsiemble 3JIeMEHTHI COeP:KAHMUS

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHU A

®uzuka — Hayka o npupoae. Hayunbie
METO/bI MMO3HAHUS OKpYyXkaroiero Mmupa. Poib
JKCIIEpUMEHTa M TEOpUHM B  Ipoliecce
MO3HAHUS TIPUPOJIBL. DKCIIEPUMEHT B (Pr3UKe

1.1

MonenupoBanue (U3NYECKUX SBICHUM WU
1 nporeccoB. Hayunsle runores3sl. duznueckue
3aKOHBI U TeOpuH. ['paHUIBl TPUMEHUMOCTH
¢busnyeckux 3aKOHOB. [punuun
coorBercTBUs. Pomp u Mecro Qus3uku B
(GOpMHpPOBaHUM  COBPEMEHHOW  Hay4HOIl
KapTUHBI MUpa, B IPAKTHYECKON
JesITeIbHOCTH JIF01eH

2 MEXAHHWKA
KMHEMATHUKA

1.2

Mexannueckoe asrkeHue. OTHOCHTENLHOCTD
2.1.1 MeXaHn4ecKoro ABrokeHus. CucrtemMa OoTcUéTa.
Tpaexropus

Ilepemerienue, ckopocTh (CpenHsisl CKOPOCTb,
MTHOBEHHass  CKOpPOCTb) U YCKOpEHHE
2.1.2 MaTepUalbHOM TOYKHM, UX IPOEKIUU Ha OCH
CHUCTEMBI KOOpJUHAT. Crnoxenune
MIEpEMELICHUN U CIIOKEHUE CKOPOCTEN

PaBrOMEpHOE U PaBHOYCKOPEHHOE
IPSIMOJIMHEMHOE JBIKEHUE. I'paduku
2.13 3aBUCHMOCTH KOOPJIMHAT, CKOPOCTH,
YCKOpEHHUS, Iy TH u NIEPEMEILICHUS
MaTepuaIbHON TOYKHA OT BPEMEHHU

2.1
CBoOopaHoe masienne. Y CKopeHue CBOOOTHOTO

naaCHus

KpuBonnnueliHoe nBWxeHHe. PaBHOMepHOE
NBUKEHHE  MaTepUaJbHOM  TOYKM  IIO
2.1.5 OKPYXHOCTH. YTJIOBasi CKOPOCTh, JIMHEWHas
CKOpOCTb. IIepuon 51 4acToTa.
LleHTpOocTpeMuUTENbHOE YCKOPEHHE

Texuuueckue YCTpOMCTBA: CIIUJIOMETP,
2.1.6 JBHKCHHUE CHApsZOB, LEMHBIE U PEMEHHBIC
nepegadu

[IpakTrueckue paboTHL. Nsmepenne
MTHOBEHHOM CKOPOCTH. Hccnenosanue
COOTHOIIEHUS MEXIY MyTSIMH, MPOUIEHHBIMU
TCIIOM 3a IIOCJIC0BATCIIbHBIC PaBHEIC




IIPOMEXYTKH BPEMEHH IIPU PABHOYCKOPEHHOM
JBUKEHUU C HAYaJbHOM CKOPOCTBIO, PABHOU
Hyr0. 3ydyeHue NBUKEHHS LIAPUKA B BA3KOU
KUOKOCTU.  V3ydyeHwe  JBUXKEHUA  Telna,
OpOIIECHHOTO TOPU30HTAIBHO

2.2

23

TMHAMUKA

221

[Mpunnun OTHOCUTEITLHOCTH lanunes.
ITepBriii 3akon HproroHa. HMHepuuanbHbie
CHUCTEMBI OTCUETA

222

223

Macca tena. Cuna. IlpuHuun cynepnosunuu
CHII

Bropoii 3akon HpioToHa s MaTepuanbHOM
TOYKM B HWHEPUUAIBHOM CHCTEME OTCUETA
(UCO). Tpermit 3akon Helootona ans
MaTepHATBHBIX TOUEK

22.4

3aKoH BCeMHUpHOro TAroTeHus. Cua TsxKecTH.
IlepBas xocMuyeckasi ckopocTb. Bec Tena

225

Cuiia ynpyroctu. 3akoH ['yka

2.2.6

2.2.7

Cuna tpenus. Cyxoe Tpenue. Cuna TpeHus
CKOJIb)KEHUST W CHJa  TPEHUS  IOKOS.
Koaddunment tpenus. Cuiia CONpOTUBICHHS
IIPU JABMKEHUH TeJla B )KUAKOCTH UJTH ra3e

[ToctynaTenbHOe M BpalaTenbHOE JBHKEHUE
a0COJIIOTHO TBEPIOTO TeJa

2.2.8

MOMEHT CHJIBI OTHOCUTEIBHO OCH BpAaLCHHUS.
[liieyo cunbl. YCaoBus paBHOBECUS TBEPIOIO
teaa 8 UCO

229

Texnuueckue YCTpOﬁCTBaZ INOAIIMITHUKH,
ABMIKCHUC NCKYCCTBCHHBIX CITYTHHUKOB

2.2.10

23.1

232

[Ipaktrueckue padoTel. 3yueHue nBUKEHUS
Opycka 10 HakKJIOHHOH IUIOCKOCTH TIOA
JNEUCTBHEM HECKOJIbKMX cwil. MccnenoBaHue
3aBUCHUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIHX
B JAepopMupyeMoil TpyXHMHE U PE3UHOBOM
oOpasiie, OT BEIWYMHBI HUX Jepopmanuu.
HccnenoBanue yciioBruid paBHOBECHS TBEPIOTO
T€Na, UMEIOLIET0 OCh BpallleHUs

3AKOHBI COXPAHEHNMA B MEXAHUKE
WMmynbc MaTrepualbHOM  TOUYKHM, CHCTEMBI
MaTepUajgbHBIX ToueK. MMmynbc cuiabsl u
M3MEHEHHE UMITYyJIbCa Tea

3akoH coxpaHeHus umnyiasca B HCO.
PeakTuBHOE IBUXKEHUE

233

PaGotra cunel

234

MorHocTh cHiIbI

235

Kunernueckas s3Heprus MaTepuanbHON TOUKH.
Teopema 0 KHHETUYECKOW SHEPTUH




2.3.6

2.3.7

2.3.8
239

IlorenumaneHas sHeprus. IloreHumanbHas
JHEprus yIpyro nepopMHUpPOBaHHON
npyxussl. [loTeHnumanbHas dHEprus Teia
BOJIM3M IOBEPXHOCTH 3eMIIU

IloTeHuanbHbIE U HEMOTEHUMAILHBIE CHIIBL.
CBsi3b  paboOThl HEMOTEHIMAIBHBIX CHJI C
H3MEHEHHEM MeXaHUIECKOH SHEPTUH
CHCTEMBI TEIL. 3aKkoH COXpaHEeHUs
MEXaHUYECKON IHEPTUHU

Yrpyrue u Heynpyrue CTOIKHOBEHHS

TexHuueckue yCTpOWCTBA: JBUKEHUE PAKET,
BOJIOMET, KOIIEp, PY>KUHHBIA TUCTOJIET

2.3.10

[Ipaktnyeckne paboTel. V3yueHuwe CBsI3U
CKOpPOCTEM Tel IpU HEYNpyrom yJape.
HccnenoBanme cBsi3u  pabOTBI  CHIIBI  C
N3MEHEHUEM MEXaHUYECKON HEPIUHU Tella

3 MOJIEKYJISIPHAS ®U3UKA U TEPMOAMHAMUKA

OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUMU

3.1.1

OcHoBHBIE MOJIOKCHUS MOJICKYJISIPHO-
KHHETHYECKOU TEOPHH. BpoyHoBckoe
nerxkerne. Juddysusa. Xapakrep ABMKCHUS U
B3aMMOJICHCTBHSI YACTHII BEIIECTBA

Mopnenu CTpoeHHs Ta30B, JKUIKOCTEH W
TBEPABIX Tel H  OOBSICHCHHWE CBOWCTB
BEIIIECTBAa HA OCHOBE ITHX MOJIENei

Macca wmonekyn. KomnuectBo BemiecTsa.
[TocTostHHass ABoraapo

TermoBoe paBHOBecue. Temmeparypa u €€
n3mepenue. [Ilkama temneparyp Lenscus

3.1

Mogens  upeansHoro  rasza.  OcHOBHOE
yYpaBHEHHE MOJIEKYJISIPHO-KNHETHYECKON
TEOPHH UEATBHOTO rasa

AGcomtoTHas TemrepaTypa Kak Mepa cpeaHei
KMHETUYECKOW 3HEPIUU TEIIOBOTO JBUKCHHUS
yactul rasa. [lIkama temneparyp KenbBuHa

VpaBuenue Kianelipona — MeHneneesa.
3akoH /lanbTOHA

I"a3oBble 3akoHBI. M30mponeccs B UA€aIbHOM
raze ¢ MOCTOSIHHBIM KOJMYECTBOM BEIIECTBA:
n30TepMa, H30X0pa, u3obapa

Texauueckue YCTpOWCTBA: TEPMOMETD,
6apomeTp

3.1.10

[Ipaktuyeckne paboTsl. M3mepeHue Macchbl
BO3/yXa B KJacCHOM komHare. MccnenoBanue
3aBUCUMOCTH MEXK/y ITapaMeTpaMH COCTOSIHUS
pa3peKEeHHOr o0 raza

3.2

OCHOBbI TEPMOJINHAMMKN




3.2.1

TepMmoauHamuueckas cucrema. BHyTpeHH:A
SHEpPrus TEPMOJAMHAMHYECKOM CHCTEMBI U
Ccnoco0bl €€ U3MEHEHUS

322

3.23

KomnnyectBo Temnotsl u pabora. BayTpeHHs s
SHEPIHs OJHOATOMHOI'O MJI€aJIbHOIO ra3a

Bunel Temnonepenauu: TEMJIONPOBOIHOCTS,
KOHBEKIIMs, U3llydeHue. TeroéMKoCTh Tena.
VYnaenpHas TeIUIOEMKOCTh BemiecTBa. Pacuér
KOJIMYECTBA TEIUIOTHI IIpU TEILIONEpeaaue

324

3.2.5

3.2.6

3.2.7

3.2.8

IIepBblit 3aK0H TepmoauHaMuKU. [IpuMeHnenue
IIEPBOTO 3aKOHa  TEPMOJMHAMUKH K
n3onpoueccam. I'paduueckasi HHTEPIIPETAIISL
paboThI Ta3a

TennoBeie MamuHbl. [IpuHIMNBL AelicTBUA
TEIUTOBBIX MammH. [IpeoOpazoBanus SHEPTHH
B TEIUIOBBIX MammHaxXx. KoaddummeHt
none3noro  geiicteus  (manee —  KIIM)
terioBoi MammuHbl. [{ukin Kapuo u ero KII/]

Bropoit 3aKOH TEPMOJAVHAMUKH.
HeoOpatumocTs  mporeccoB B MPHPOJE.
TemoBeie JBUTATEIH. DKOJIOTHYECKHE
pOOJIEMBI TEIIIOIHEPTETHKU

TexHnueckue yCTpOIiCTBa: JBUTATEIIb
BHYTPEHHETO CrOpaHus, OBITOBOM
XOJIOUJIBHUK, KOHIUIIMOHED

[IpakTuueckue pabotsl. U3MepeHue yaeabHOR
TEILUIOEMKOCTHU

33

AT'PETATHBIE COCTOSAHNWA BEILECBA. ®A30BBIE ITEPEXO/IbI

3.3.1

332

3.33

ITapoob6pa3oBanue u koHaeHcanus. Vcapenue
u KUIICHHE. VY nenbHast TemJI0Ta
napooOpa3zoBaHusl. 3aBUCUMOCTb TEMIIEpaTypbl
KUTICHUS OT JaBJICHUS

AOCONIOTHAs M OTHOCHUTENIbHAs BJIAXKHOCTb
BO3ayxa. HaceleHHsbIi nap

TBépmoe  Teno. Kpucrannuueckue  u
amopdHbIe Tenma. AHU30TPONHS  CBOMCTB
KpHUCTAJIJIOB. Kunxue KPHUCTAJIBL.
CoBpeMeHHbIE MaTEpHAIIbI

334
335

3.3.6

[InaBneHne w KpucCTaUIM3aUUA. Y IeNbHAS
TeruioTa miasiaeHus. CyOnumanus

VYpaBHeHHe TemI0Boro 6aisanca

TexHudeckue yCTpOMCTBA: TUTPOMETp U
IICUXPOMETP,  KaJOPUMETP,  TEXHOJIOTMH
IIOJIy4Y€HUsI COBPEMEHHBIX MaTE€pPUaAJIOB, B TOM
4KCJIe HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTUHU

3.3.7

[IpakTnueckue paboThI. W3mepeHue
BIIAJKHOCTH BO3]lyXa

SJIEKTPOAMHAMUKA




4.1

OJIEKTPOCTATHUKA

4.1.1

4.1.2

Onexrpuzanus Ten. DNeKTpudeckui 3apsia. JBa
BH/Ia SJIEKTPUIECKHX 3apsiI0B

IIpoBoHuKH, JU3JIEKTPUKU u
MIOJIyIIPOBOIHUKH

4.1.3

3akoH COXPAHCHUSA SJICKTPHUICCKOI'O 3apdaa

4.14

B3aumoneiictue 3apsiioB. 3akoH Kynona

DIIEKTPUYECKOE noJe. Hanpspok€HHOCTD
3JIEKTPUYECKOIO IOJIAL. [TpuHIHn
cynepno3unuu. JluHMUM — HAOPSHKEHHOCTH
EKTPUYECKOTO OIS

PaGora cumi  3NEKTPOCTATUYECKOTO  TOJIS.
Ilorennuan. Pa3HocTh MOTEHIINAIOB

[IpOBOAHMKK M NUANEKTPUKH B IMOCTOSHHOM
JeKTpUYecKoM  moiyie.  Jluanekrpuyeckas
MIPOHHUIIAEMOCTh

DIEKTPOEMKOCTb. Konpencarop.
DONeKTpOEMKOCTh IIOCKOIO  KOHJIEHCAaTopa.
DHeprusi 3apsyKEHHOI0 KOHJIEHCAaTopa

TexHnyeckue  ycTpOHCTBA:  AJIEKTPOCKOIL,
JNEKTPOMETP, DJIEKTPOCTATUYECKAsT 3alUTa,
3a3eMJICHHE BJIEKTPOIPUOOPOB, KOHJEHCATOP,
KCEPOKC, CTPYWHBINA IPUHTED

4.1.10

[IpaxkTueckue paboTHI. N3mepenune
NMEKTPOEMKOCTH KOHIEHCATOPA

4.2

IOCTOSTHHBIN DJIEKTPUYECKUI TOK. TOKU B PA3JINYHbBIX

4.2.1

422
423

CPEJJAX
YcnoBus CyLIECTBOBAHUSA MOCTOSSHHOTO
3JEKTPUYECKOTO ToKa. McTtounuku Toka. Cuna
ToKa. [TocTOSITHHBIN TOK
Hanpsbxenue. 3akon Oma a1 yyacTka 1enu

DNEKTPUYECKOE CONPOTUBJIEHHUE. Y IETBHOE
COIIPOTHBJIEHUE BEILIECTBA

424

4.2.5
4.2.6

4.2.7

[TocnenoBarensHOeE, napajieIbHOE,
CMEIIaHHOE COEIMHEHUE MTPOBOIHUKOB
Pabota snexTpudeckoro Toka. 3akoH JKoyiist
— Jlenua

MONIHOCTh 3JEKTPUUYECKOTO TOKA
anekTpoaBmwkymas cuna (manee — I/C) u
BHYTpPEHHEE CONMPOTHUBIICHHE MCTOYHUKA TOKA.
3akon Oma st TOJNHON  (3aMKHYTOW)
aneKTpudeckon nenu. Kopotkoe 3amMmbikaHne

4.2.8

DJeKTpOHHAsS MIPOBOJIUMOCTh TBEPIBIX
METAJUIOB.  3aBUCHMOCTH  COIMPOTUBIICHHS
METaJUIOB oT TEMIIepPaTypHhI.
CBepXIpoBOJIUMOCTh

4.2.9

OnekTpuuecknii Tok B Bakyyme. CBoMCTBa




3JIEKTPOHHBIX IIyYKOB

4.2.10

[TonynpoBoanuku. CoOCTBEHHAsI U IPUMECHAS
IIPOBOJIMMOCTh TOJIyIPOBOAHUKOB. CBOMCTBa
p-n nepexona. [lomynpoBoAHUKOBEIE TPUOOPHI

4.2.11

DNEeKTpUYeCKUd  TOK B DJICKTPOJIUTAX.
DNeKTpoIuTHYEeCKas JHMCCOIMALIHSL.
DneKTpoan3

4.2.12

4.2.13

4.2.14

11 KIIACC

DNEeKTPUUECKUI TOK B rasax.
CaMOCTOSTENBHBIE M HECaMOCTOSTEILHBIN
paspsan. PaznuunHble TUIBI CaMOCTOSITEIHLHOTO
pazpsaa. Mousnus. [1nazma

Texnuyeckue  yCTpoMCTBa: ammepMerp,
BOJIbTMETP,  pEOCTaT, HCTOYHHUKH  TOKa,
JNEKTpOHarpeBaTelbHbIC npuOopHI,
AJIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP
COTMPOTUBIICHUS, BaKyyMHBIH JTIO]L,
TEPMUCTOPbI u ($oTOpE3UCTOPHI,
MOJIYIPOBOIHUKOBBIH MO/, TallbBaHUKA

[IpakTnueckue paboTHI. N3yuenue
CMEIIAaHHOTO COEeIMHEHUS PE3UCTOPOB.
N3mepenne OJIC uUCTOYHMKA TOKa M €ro
BHYTpPEHHEro cornpoTtusnenus. Habmronenue
IEKTPOIH3A

Kon Koanposepsiemoro

pazaesia JjeMeHTa
4

HpOBepﬂeMble IJIEMEHTHBI COACPKaAHUSA

SJIEKTPOAMMHAMUKA

MAT'HUTHOE ITIOJIE. SJIEKTPOMAT'HUTHA S MHAYKINA

43.1

[locTrostHHBIE MaruuTbl. BzammonencTBue
MOCTOSHHBIX MATHUTOB

43.2

4.3
433

MarnutHoe mosle. BekTrop MarHuTHOU
nHayKoud.  [lpuHnun  cynepnosunuu.
JIuaun MmarHuTHOM uHAyKuMH. Kapruna
JUHUMA  MArHUTHOM  WHAYKIUU  TOJSA
IIOCTOSIHHBIX MarHUTOB

MarHuTHOE TMOJ€ IMPOBOJHUKA C TOKOM.
KapTuHa nuHHMI TOJS JUIMHHOTO MPSIMOTO
MPOBOJHUKA M 3aMKHYTOIO KOJBLEBOTO
MPOBOJIHUKA, KAaTyIIKH C TOKOM. OmbIT
Opcrena. BzaumoaeiicTBue npoBOIHUKOB €
TOKOM

4.3.4

Cuna Amrnepa, e€ MOyJib M HaIllpaBJICHUE

4.3.5

Cuna JlopeHiia, €€ MOAYJIb U HAIlpaBJICHUE.
JIBrokeHue  3apsDKEHHOM — 4acTUUBl B
OJIHOPOJIHOM MarHuTHoM mojie. PabGora
cuiibl JIopeHia




4.3.6

SIBIIeHME DIEKTPOMAarHUTHOM UHAYKIHUH

4.3.7 [ToTok BekTOpa MarHUTHON MHAYKIIUU
438 O/C nHayKuuu. 3aKOH 3IEKTPOMarHUTHOM
unaykiuu @apanes

BuxpeBoe anextpuueckoe moge. IC

43.9 WHIYKIIMA B TPOBOJHUKE, ABMKYIIEMCS
MOCTYNaTeJIbHO B OJJHOPOJHOM MarHUTHOM
oJie

4.3.10 [IpaBusio Jlenia

43.11 NHaykTUBHOCTD. SIBIEHHE CAaMOMHIYKIUH.
O/1C camouHyKIIUU

4312 DHepruss MarHUTHOTO MOl KaTyIIKH C
TOKOM

4.3.13 DIEKTPOMArHUTHOE I10JIe
TexHuyeckue  YCTPOWCTBA:  MOCTOSHHBIC

43.14 MAarHUTHI, AJIEKTPOMATHUTEI,
AIIEKTPOJIBUTATEb, YCKOPUTENHU
JJIEMEHTAPHBIX YACTHII, MHIYKIIHOHHAS I1eYb
[IpakTueckue paboTHL. N3yuenne
MarHUTHOTO TIOJI KaTYUIKH C TOKOM.

4.3.15 UccnenoBanne JOeUCTBHUS  MOCTOSHHOTO

MardauTa Ha paMKy C TOKOM. I/ICCHe)IOBaHI/Ie
SBJICHUA SHGKTpOMaFHI/ITHOfI HHAYKOWN

5.1

KOJIEBAHMA 1 BOJIHBI

MEXAHUWYECKHUE U SJIEKTPOMATI'HUTHBIE KOJIEGAHMA

5.1.1

Konebarenrnas  cuctema. CBoOOIHEIE
konebanusi. [apMoHuueckue KoyieOaHuUs.
Ilepuon, uactora, ammumtyaa u (asa
KoneOaHuii

[IpyxuHHBIM MasTHUK. MartemaTu4ecKui
MasiTHUK

YpaBHeHHE TapMOHHUYECKUX KOJIeOaHUM.
Kunemaruueckoe 17 IUHAMIYECKOE
OIMCaHMeE K0eOaTeIbHOro IBUKEHUS

[IpeBpaienue SHEPruu npu
FapMOHMYECKUX  KOJIeOaHUSX. Cs13b
aAMIUTUTYIbI KoaeOannii HUCXOJHOU
BEITMYMHBI C aMIUTUTYyJaMu KoyeOaHUil e
CKOpPOCTH U YCKOPEHHUS

Konebarenbubiit  koHTYp.  CBOOOAHBIE
JJIEKTPOMArHUTHBIE Kosie0aHus B
uaeaJbHOM  KOJIeOAaTeJIbHOM  KOHTYDE.
AHanoruss MeXAy MEXaHHYECKUMHU W
JJEKTPOMAarHUTHBIMU KOJICOAHUSIMU.
®opmyina TomcoHna

3akoH COXPAaHCHUSA SHCPTHUU B HUACAIIBHOM
KoJieOaTeIbHOM KOHTYPE




BriHy)XIeHHBIC MEXaHUYECKUE KOJIeOaHUsI.
Pe3onanc. Pe3onancHas KpHBasl.
Brinyxaennsie AJIEKTPOMArHUTHBIC
Koje0aHusl.

Ilepemennbii  TOK.  CuUHYyCOMJATIbHBIN
IIEPEMEHHBIN TOK.

MomHocTb [IEPEMEHHOTO TOKa.
AMIUIMTYAHOE W JCHCTBYIOIIEE 3HAUYCHUE
CUJIBI TOKA W HAIPSIKEHUS

5.1.10

5.1.11

5.1.12

Tpancdopmarop. [IponusBoacTso, nepegaya
U NOTpeOseHne 3IIEKTPUUYECKONH SHEPIUH.
DKOJIOTUYECKHE PUCKU NPU MPOU3BOJACTBE
UIEKTPUUECKOW  HHEpruu. Kynbrypa
UCIIOJIb30BAHUS AJIEKTPO3HEPTUH B
MIOBCETHEBHOM JKU3HU

Texuuyeckue ycTpoicTBa: ceiicmorpad,
BJIEKTPUYECKHI 3BOHOK, JINHUU
3JeKTponepenay

IIpaktuueckne pabotel. MccaenoBanue
3aBHCUMOCTH NEpUOJIa MAJIbIX KoseOaHuH
rpy3a Ha HUTU OT JUIMHBI HUTHU U MAaCChI
rpy3a. MccnenoBanue NepeMEHHOTO TOKA B
Leny W3 IOCJIEA0BAaTEIbHO COEIUHEHHBIX
KOHJIEHCATOPa, KaTyIlIKH U PE3UCTOpa

MEXAHUWYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHBI

5.2.1

Mexanuueckue BOJTHBI, YCIIOBHSI
pactpoctpanenus. [lepuon.  CkopocTh
paclpocTpaHeHHss W JUIMHA  BOJIHBL.
HOHepeLIHI)IC 1 IPOJO0JIBHBIC BOJTHBI

522

523

WnTepdepenuus 51 TG PaKIUs

MCXaHNYCCKHUX BOJIH

3Byk. CkopocTh 3Byka. ['poMKOCTH 3ByKa.
Bricota Tona. TemOp 3ByKka

524
52

DNEeKTPOMarHuTHbIE  BOJHBL. Y CJIOBUS
WU3JIy4YECHUSI  DJICKTPOMArHUTHBIX  BOJIH.
Bzaumuas opuenrauus Bektopos E, B u v
B JICKTPOMAarHuTHOM BOJIHE B BAKYyMe€

525

5.2.6

CBoiicTBa  3JEKTPOMAarHUTHBIX  BOJH:
OTpakKeHHE, NPEIOMIICHUE, MOJSpU3aLIMS,
mudpakius, uHTepdepeHuus. CKOpOCTb
AJEKTPOMAarHUTHBIX BOJIH

kana AIIEKTPOMAarHUTHBIX BOJIH.

[IpumMeHeHNe 3JIEKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY

5.2.7

HpI/IHI_[I/IHBI paI[I/IOCBH?)I/I U TCICBUACHUA.
Pagnomokanus. DJIEKTPOMarHuTHOE
3arpsi3HEHUE OKPYXKAIOILEH CpeIbl

5.2.8

TexHuyeckue yCTpOMCTBA: MY3bIKAJIbHBIE




53

5.3.1

WHCTPYMEHTBHI, yJIbTPa3ByKOBas
JUarHOCTHKA B TEXHHKE W MEIMIIUHE,
panap, paguonpuéMHUK, TEJEeBU30P,
anTeHHa, Tenedgon, CBU-neup

OIITUKA

[IpsiMonuHeitHOEe pacnpocTpaHEHUE CBETa
B OJIHOPOJIHOM cpexe. Jlyu cBera

532

OtpaxeHue cBeTa. 3aKOHBl OTPaKEHHUS
ceta. [loctpoenne m300pakeHui B TIIOCKOM
3epKajie

533

[Ipenomiienne cBera. 3aKOHBI MPETOMIICHUS
CBeTa. AOCOIOTHBII IOKa3areib
MPETOMJIICHUS

534

535

Iomnoe BHYTPEHHEE OTpaXKEHUE.
[IpenenbHbIld yron IMOJHOIO BHYTPEHHETO
OTpaKCHMUSI

Hucnepcust  cBera. ClOXHBI  cocTaB
Oenoro cBera. LlBet

5.3.6

Coluparoniue W pacceuBarolIue JUH3BL.
Toukass nuH3a. DOKYCHOE pacCTOSHUE H
ONTHYECKasT  CWjJa  TOHKOW  JIMH3BI.
[Toctpoenne n3o0pakeHUit B COOMPAIOIINX
W paccewBaronux JmH3aX. Dopmyna
TOHKOW JIMH3BL. YBEJIHUEHHUE, JaBaeMoe
JIMH301

5.3.7

5.3.8

539

[Ipenensl NpUMEHMMOCTH F€OMETPUYECKON
ONTUKH

WNurtepdepentiuss cBera.  KorepeHTHbIE
HCTOYHHUKHU. YcmoBus HaOII0ICHUS
MaKCHUMYMOB 51 MHUHUMYMOB B
WHTEPPEPESHITMOHHON KapTHUHE OT JBYX
cuH(a3HBIX KOT€PEHTHBIX HCTOYHUKOB

Hudpakuus  cBera.  JudpaknuonHas
pemérka. YcinoBue HaOIIOAEHUS TIaBHBIX
MaKCHUMYyMOB npu naJeHun
MOHOXPOMaTHYECKOT O cBETa Ha
TUGPAKIUOHHYIO PEIIETKY

5.3.10

[Tongpuzanus cBera

5.3.11

TexHu4eckue yCTpOWCTBA: OYKH, JIyIa,
¢doroanmnapar, NPOEKUUOHHBIA —ammapar,
MHKPOCKOII, TEJIECKOII, BOJIOKOHHAs
OITHKA, TU(ppaKInOHHAS pemeéTka,
HIOJIAPOU T

5.3.12

[IpakTrueckue paboTHI. N3mepenne
nokaszatens npenomieHus. MccnenoBanue
CBOMCTB  W300paXeHW B  JIMH3aX.
Habmtonenue nucnepcun cBeta

BJIEMEHTAI CIIELTUAJIbHOM TEOPUM OTHOCUTEJILHOCTH




6.1

I'panuubl TPUMEHUMOCTH  KJIACCHYECKOM
MEXaHUKH. [Toctynatel TEOpUHU
OTHOCHUTEIBHOCTH: WHBAapUAHTHOCTh
MOJIyJIsl CKOPOCTM CBETa B BaKyyMe,
MIPUHIIUI OTHOCUTEJIbHOCTH DUHIIITEHHA

6.2

OTHOCUTENBHOCTh OOTHOBPEMCHHOCTH.
3aMCI[J'IeHI/Ie BPpEMCHH MW  COKpaIllCHUEC
JJINHBI

6.3

DHeprusi ¥ UMITYJIbC CBOOOJHOM YaCTHUIIbI

6.4

CBsi3b Macchbl C SHEPTUEH U HMITYJILCOM
CBOOOJTHOM YacTHUIIBl. ODHEPrusi IOKOS
CBOOOIHOM YaCTUIIBI

KBAHTOBA ®U3UKA

7.1

7.1.1

7.1.4
7.1.5

DJIEMEHTBI KBAHTOBOM OIITUKN
®otonbl. Popmyiia [lnanka cBsa3u 3HEPTUN
¢doTroHa ¢ ero YactoTod. ODHeprus u
HUMITYJIbC (hOTOHA

OtkpsiTue U uccnenaoBanue hotodrpdexra.
Omeitet - A CroneroBa.  3aKkoHBI

dhoTodrddekra

YpaBHeHue OHHIITENHA s
dboTtorddekra. «Kpacnas TpaHHIIA

dotorddexra

JlaBnenue ceera. OnbiTel [1.H. JleOGeneBa
XuMHuyeckoe IeHCTBHE CBETA

TexHu4yeckue ycrpoilcTBa: (OTOIIEMEHT,
¢dboTonaTuuK, COJIHEYHAs Oarapes,
CBETOIHMO/T

7.2

CTPOEHUE ATOMA

7.2.1

Monens aroma Tomcona. OmBITE
Pesepdopna o uccnenoBaHUIO CTPOSHHS
atoma. [lmanerapHast MOJ€NIb aTOMa

7.2.2

[Toctynatet bopa. N3nyuenne u
noryiomeHue (GOTOHOB TpU  Iepexoje
aToMa C OJHOTO YpPOBHS DJHEPIrUH Ha
npyroi. Buasl criektpoB. CrieKTp ypoBHeEH
SHEPIHH aTOMa BOJOpOAA

7.2.3

BonnoBrele cBoiicTBa yacTuil. BomHBI ¢
bporins. KopnyckynsipHo-BOJIHOBO#M
nyanusM. Judpakuus dIeKTpOHOB Ha
KpHCTaJIax

7.2.4

CnoHTaHHOE M BBIHYXJCHHOE HM3JIy4YCHHE.
YCTpoiicTBO M MPUHIIMIT pabOTHI J1azepa

7.2.5

TexHudeckue yCTpONCTBA: CIIEKTPAJIbHBIN
aHanu3 (CIEKTPOCKOIT), J1a3ep, KBAaHTOBBIN
KOMIIBIOTEP

7.2.6

[Mpaktuueckne paboTtel. Habmronenwue




JIMHENYaTOro CreKkTpa

7.3

ATOMHOE A1PO

7.3.1

7.3.2

7.3.3

Metoapl HaONIOAEHUS M pErucTpanuu
3JIEMEHTAPHBIX YaCTHUIL

OTKpbITHE  PAagHOAKTUBHOCTH.  OIBITHI
Pesepdopna mo ompeneneHH0  cOcTaBa
paguoakTHBHOrO  m3iydeHus. CBoiicTBa
anb(da-, OeTa-, raMma-u3TydeHus. BrusHue
PaIHOaKTHBHOCTH HA KUBBIC OPraHU3MbI

OTkppITHE  NOpPOTOHAa W HEUTpOHA.
Hyxnonnas monens siapa ['eiizenbOepra —
WBanenko. 3apsan supa. MaccoBoe 4HCIO
sapa. M3oTonbl

7.3.4

Anbda-pacna. DNEeKTPOHHBIN u
MO3UTPOHHBIA  Oera-pacnas. lNamma-
W3IIy4YEeHHE. 3aKkOH  PaJMOAaKTUBHOI'O
pacnana

7.3.5

7.3.6

OHeprus CBA3M HYKIOHOB B  fJIpe.
SAnepusie cuibl. Jledekt Macce saapa
SAnepuble peakuuu. JleneHUEe U CUHTE3
szep

7.3.7

7.3.8

7.3.9

SnepHsiii peakTop. TepmosinepHbIit
cuHte3. [IpobGneMbl M THEpCHEKTHBHI
SIIEPHOM  DHEPreTUKU.  DKOJIOTMYEcKHe
aCIEKThI SAEPHOU DHEPIETUKU

OnemeHTapHple  4acTUlbl.  OTKpbITHE
II03UTPOHA. DyHIaMEHTAIbHBIE
B3aMMOJENCTBUS
TexHuueckue  yCTpOMCTBA:  JTO3UMETP,
Kamepa BunbcoHa, sAnepHBIi peakTop,
aToMHas 6om0a

7.3.10

IIpaktnueckue pabotel. MccaenoBanue
TPEKOB Y4acTHIL (mo TOTOBBIM

¢dotorpadusim)

OJIEMEHTBI ACTPOOU3NKHU

8.1

8.2

Bun 3Bé3mnoro nHeba. CosBe3musi, sipKue
3BE3/IBI, INTAHETEI, UX BUAUMOE IBIKEHUE

Conneunas cucrema. IlmaHersl 3eMHOH
rpynnm . H.]'I AHCTBI-TUTAHTHhI nu ux
CIYTHUKH, KapJIMKOBbIE TUTaHETHI. Maiibie
Tena COITHEYHON CHUCTEMBI

8.3

Comame, ¢ortochepa u  armochepa.
CoJsiHeUHasi akTUBHOCTD

8.4

Hcrounuk sHeprun CoJiHIIa U 3BE3]T

8.5

3BE31bI, HUX OCHOBHBIE XapaKTEPUCTHKHU:
Macca, CBETUMOCTb, Paauyc, TEMIIEPATypa,
Ux B3aMOCBSI3b. Hunarpamma




8.6

«CTIEKTPAJIBbHBIA ~ KJIacC — CBETUMOCTBY.
3Bé3npI  IVIABHOH  ITOCJIENOBATEILHOCTH.
3aBHCUMOCTh «Macca — CBETHMOCTBY» JUIS
3BE3]1 INIABHOM MOCIEA0BATEIEHOCTH

Buytpennee CTpOEHHE 3BE3I.

CoBpemMeHHbIE MIpEJICTaBIICHUS 0
MIPOUCXOXKICHUU U dBoJtonuu CoJHIa U 3BE3I.
Jrarbl JKU3HA 3BE3]1

8.7

8.8

Mneunsi  Ilyte — Hama I'anaxkrtuka.
CnupanbHas CTPYKTypa lNanaktuxwu,
pacnpeneneHue 3BE31, rasa M IbUIA.
[lonoxenne wu nBuwxenne ConHua B
lanaktuke. Ilnockas u  chepuueckas
noAcucTemsl ['anakTuku

Tumel ramaktuk. PamuoranakTuku U
KBa3zapbl. YUEpHBIE IBIPHI B iApax rajlaKTUK

8.9

8.10

Bcenennas.  Pacmupenune  BceneHHOM.
3akon XaO6na. Pasz0eraHue rajakTuK.
Bospact u pamumyc BceneHHo#, Teopus
bonpmoro B3peBa. Mogens  «ropsuen
Bcenennoii». PenmukroBoe nsiryuenue
MacmtabHast ~ cTpykTypa  BceneHHOM.
Meraranaktuka. Hepeménusie mpo6iieMsl
aCTPOHOMHUU




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET






