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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1mo ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE TMOJIOKEHHH M TpeOOBaHUI K pe3yJbTaTam
OCBOEHHSI OCHOBHOH 00pa3oBaTeNbHOW Mporpammel, npeactaBieHHbx B OI'OC
COQO, a Taxke c¢ yuéroMm denepaibHON paboueil MporpaMMbl BOCIHUTAHHS H
KOHLIETIIIUMA TIpernojiaBaHusi ydyeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHu3aIUAX Poccuiickoiu Odenepannu, pEATU3YIOIINX OCHOBHEIE
o0pa3oBaTeNbHbIE IPOTPAMMBEI.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaMpaBieHO Ha (HOPMUPOBAHHE
€CTECTBEHHO-HAYYHOW KapTuUHBI Mupa oOydawommuxcs 10-11 kimaccoB mpu
oOyueHuu ux Qu3uke Ha 0a30BOM YpPOBHE Ha OCHOBE CUCTEMHO-JESATEIIbHOCTHOIO
noaxojaa. IIporpamma no ¢usuke coorBeTcTBYeT TpeboBaHusim DPI'OC COO
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METalpPeIMETHBIM pe3yJibTaTaM
OoOy4eHHMs, & TAKXE YYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEIMETHBIX
CBs3€H (PUBMKM C €CTECTBEHHO-HAyYHBIMU Yy4e€OHBIMH TMpeaMeramu. B Hel
OIPENENAIOTCS OCHOBHBIE LM M3Y4YeHHs] (U3UKHU HAa YPOBHE CPEAHETO OOIIEro
o0Opa3oBaHusl, TUIAHUPYEMbBIE PE3YJIbTaThl OCBOEHUS Kypca (PU3HUKU: JIUYHOCTHBIE,
MeTanpeIMEeTHbIC, MPeIMETHBIC (Ha 0a30BOM YPOBHE).

[Iporpamma no gpu3rKe BKIIOYALT:

e IUJIAHUPYEMBbIE PE3YJIbTAThl OCBOCHHSI Kypca (pu3nku Ha 6a30BOM YpOBHE, B

TOM YHCJIE TIPEIMETHBIE PE3YJIbTATHI 10 r0JIaM 00YUYEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1no rogaM o0ydeHusl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPUPOAbI, BBICTyIas B
KauecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIa/J B CUCTEMY
3HaHMM 00 okpyskaromiem mupe. IKoabHBIN Kype GU3HKH — CHCTEMOOOpa3yIoIni
JUIsl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIBbKY (PU3NUYECKHE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢buznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHME UM AKTHMBHOE
npuMeHeHne (U3MYECKUX 3HAHUW  OMpeNeNseT XapakTep W pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IMOJIyYeHHUS HOBBIX MAaTE€pHalOB C 3aJlaHHBIMU CBOMCTBAMU U JPYTHUX.
N3yyenue (Pu3MKM BHOCHUT OCHOBHOW BKJIaJ B (POpPMUpOBaHME €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpa OOydarommuxcs, B (HOPMUPOBAHHE YMEHUN TPUMEHSTH
HAyYHBIA METO]I MO3HAHUS MPHU BHITIOJHEHUN UMHU YI€OHBIX UCCIIEOBAaHUM.

B ocHoBy kypca ¢u3WKu i ypOBHS CpeaHero oOmiero oOpa3oBaHUS
MOJIOKEH PAI HWIEH, KOTOpPhIE MOXKHO paccMaTpUBaTh KaK IPUHIMUIBI €r0
MTOCTPOCHMUS.
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Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISIETCA JIOTMYECKH
3aBEpIIEHHBIM, OH COJAEPKUT MaTepuai U3 BCEX pa3eioB (GU3MKH, BKIIOUYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoesn ecenepanuzayuu. B COOTBETCTBUM C HEW MarTepuan Kypca (QGU3HKU
o0benUHEH BOKpPYr ¢usnyeckux Teopuil. Bemymum B Kypce sBIsieTcs
dbopMupoBaHUE TPENCTABICHUN O CTPYKTYpHBIX YPOBHSAX MaTepuH, BEIIECTBE U
oJie.

Hoes eymanumapuzayuu. EE peanuzanuss mnpeanosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMAa (PU3UYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHUS
¢u3uKkn Cc pa3BUTHEM OOIIECTBa, a TakkKe C MHUPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMU U IKOJIOTMYECKUMU TPOOIEMaMHU.

Hoes  npuxnaonou  uanpaenennocmu. Kypc ¢dusuku mpeamnonaraer
3HAKOMCTBO C IIMPOKUM KPYI'OM TEXHHYECKHX M TEXHOJIOTMYECKUX IPUIOKECHUN
W3YUYEHHBIX TEOPHUM U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcss TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJIOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTUEM TEXHUKU M TEXHOJIOTUH, a Takxke OOCYKICHUS
npo6JieM pallMOHAIBHOTO IPUPOOTIONIb30BAHMS U HKOJIOTHUYECKOM 0€3011aCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CpPEAHEro OOILero
oOpa3oBaHus SBIAIOTCS (U3MUYEeCKue TeopuH ((pOopMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOEHUsI GU3NYECKON TeopuH, posin GyHIaMEHTAIbHBIX 3aKOHOB U
IPUHIMIOB B  COBPEMEHHBIX IPEACTaBICHUSAX O MPUPOAE, TI'PaHULAX
IPUMEHUMOCTH TEOPUHM, JJI1 OIMCAaHHSA €CTECTBEHHO-HAYYHBIX SIBJICHHA U
MIPOIIECCOB).

CHCTeMHO-AESATENbHOCTHBIN MOJIX0 B Kypce (U3MKU Pealn3yeTcs Mpexie
BCEro 3a CYET OpPraHu3alliU SKCIEPUMEHTAIBHON AESTEIbHOCTH O00YyYaroIuXcCs.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX SKCHEPUMEHTOB M JIA0OpaTOpPHBIX pPadoT,
KOTOpbI€ B mporpamme no (usuke oObeIUHEHBI B OOIIMNA CIHMCOK YUYCHHYECKUX
NpakTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
IPOBOJUMBIX JJII KOHTPOJS M  OLEHKH, OCYIIECTBIAETCS yYaCTHUKaMH
0o0pa30BaTeNpHOrO IMpolecca MCXOAs W3 OCOOEHHOCTEH IUIAHUPOBAHUS U
ocHalleHus kabunera ¢Qusuku. Ilpu »s>TOM oOecneunBaercs OBJIAJACHHE
OOy4YaIOIIMMHUCS YMEHHUSIMU TPOBOJUTH KOCBEHHbBIE W3MEPEHUs, HUCCIEeIOBAHUS
3aBUCHUMOCTEH (PU3MYECKMX BEJIUYMH U IIOCTAHOBKY OIBITOB 10 TPOBEpKE
IIPEIOKEHHBIX TUITOTES.

bonpiioe BHUMaHWE YAENAETCA PEUIEHUI0 PAaCYETHBIX W KaueCTBEHHBIX
3amad. [Ipu 3TOM s pacuy€THBIX 3a/1a4 TPUOPUTETOM SIBISIOTCS 3aJayd C SIBHO
3aJlaHHOM (DU3UYECKON MOJIEIbIO, MO3BOJISIONINE TIPUMEHSITh U3YYEHHBIE 3aKOHBI U
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3aKOHOMEPHOCTH KaK M3 OJHOr0 paszfena Kypca, TaK U HWHTErpUpYys 3HAHUS W3
pa3HbIX pa3nenoB. /(s KauyecTBEHHBIX 3a/7a4 NPUOPUTETOM SIBISIIOTCA 3aJaHUs Ha
OOBsICHEHHE TPOTEKaHUs (PU3MYECKUX SIBICHUH M TPOIECCOB B OKPYKAIOIICH
KU3HH, TpeOytonue BbhIOOpa (U3MYECKON MOAENU Mg CUTyallMd MpPakTHUKO-
OpPUEHTHUPOBAHHOI'O XapakTepa.

B coorBerctBuum ¢ TpeboBanusimu DI'OC COO k MarepuanpHO-
TEXHUYECKOMY OOECeUYeHHI0 y4yeOHOro mpolecca 0a30BbI YpOBEHb Kypca
(bU3UKY Ha YPOBHE CPEHEro 0011Iero 00pa3oBaHusl JOJKEH U3Y4aThCsl B YCIOBHSIX
MpeIMETHOr0 KaOuWHeTa (U3HKM WIA B YCJIOBHUSIX HHTETPUPOBAHHOIO KaOWHETa
MpPEAMETOB €CTECTBEHHO-HAYYHOIro IMKia. B kaOuHete (DU3UMKU JOJKHO OBITh
HEeoOXouMoe J1abopaTopHOoe OOOpyIOBaHUE [Jis BBHIMOJHEHUS YKa3aHHBIX B
nporpaMme 1o (pU3MKe YYEHUUYECKHX MPAKTUYECKUX paboT U JEMOHCTPALIMOHHOE
o0opy10BaHHE.

JleMoHCcTpallMoOHHOE  00OpyJ0oBaHue (OopMHUpyeTCS B COOTBETCTBUM C
OPUHIIAIIOM MHUHUMAJIbHOM JTOCTAaTOYHOCTH M  OOECHeYrMBaeT IOCTAHOBKY
NEPEYUCIICHHBIX B TporpaMme Mo (U3MKE KIIOYEBBIX JEMOHCTpAMid st
UCCJICIOBAHUSI  M3Y4YaeMbIX  SIBIEHUW ©  MPOILIECCOB, OMIUPUUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe 00OpyIOBaHHE [JIi YUYCHUYECKUX NPAKTUUECKUX padoT
dbopmupyeTcss B BUJE TEMAaTUYECKHX KOMIUIEKTOB M OOECHEeuMBAETCs B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOydaromwuxcsa. TemMaTH4ecKue KOMIUICKTHI
7a00paTOpHOTO OOOPYIOBAHUS JIODKHBI OBITh IOCTPOCHBI Ha KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IUMPOBBIX NMPHUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOPATOPUI.

OCHOBHBIMHU LEJIIMHU U3y4Y€HUs PU3UKHU B 001IEM 00pa30BAHUU SBIISIFOTCS:

e (opmMupoBaHue HHTEpeca M CTpEMJICHUS OOYYaIOMIMXCA K HAyYHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE HMX HMHTEIUICKTYAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJ]ie TO3HAHUSA U (POopMUPOBaHUE
MCCJIEI0BATENLCKOrO0 OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

e (opMupoBaHME HAYYHOTO MHPOBO33PECHHS KaK pe3yibTara W3YYCHUS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;

e (dopMmupoBaHHE yYMEHHUU OOBICHITH SBICHUS C HCIOJH30BAHHEM
bu3HYeCKUX 3HAHUA U HAYYHBIX JI0Ka3aTEIbCTB;

e (opmMupoBaHue mpencTaBICHUNA O PONMM (PUBUKHU IS Pa3BUTHUS IPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTmxeHne 3TUX 1ene oOecreynBaeTCsl pelieHneM CIIEeIyIOMMX 3a1a4 B

npoliecce u3yyeHus Kypca GU3NKy Ha YpOBHE CPEHEro 00IIero o0pa3oBaHus:
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e TmpuoOpeTeHWe  CUCTEeMbl  3HaHMH 00  o0mmx  (uU3MYECKux
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpUsIX, BKJTFOYASI MEXaHUKY,
MOJIEKYJIIPHYIO  (PU3UKY, JJIEKTPOJMHAMUKY, KBAHTOBYIO (U3HKY H
AIIEMEHTBI aCTPOPU3UKH;

e (opmMupoBaHMe yMEHHN TPUMEHATH TEOPETUUYCCKUE 3HAHWUS IS
OOBsICHEHHUS (PU3WYECKUX SBICHUH B TPUPOAEC U IS TPUHATHA
MPaKTUYECKUX PEIICHUN B MOBCEIHEBHOM KU3HU;

e OCBOGHHE CIOCOOOB peIIEHUs Pa3IUYHbIX 3a7ad C SBHO 3aJIaHHOMN
bu3nueckol MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3anne GU3NYECKON MOJEINH, aIeKBAaTHON YCIOBHSIM 33/1a4H;

e TOHWMaHHWC (U3UYECKUX OCHOB WM TPUHITUIIOB JECUCTBHS TEXHUYCCKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJIAJICHUE METOJAMU CAaMOCTOSITEILHOTO TUJIAHUPOBAHUS W TPOBEACHUS
bu3nYeCKUX SKCIIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmammu,
OTIpeeNICHHS TOCTOBEPHOCTH MOTYUYEHHOTO PE3YIIbTaTa;

e CO3JIaHHE YCJIOBHMM NJIsi Pa3BUTHS YMEHHI MPOEKTHO-HUCCIEA0BATEIbCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wu3yuenne ¢usuku (06a30BbIil ypOBEHb) Ha YpPOBHE CPEAHEro OOIIEro
oOpazoBanus oTBoAuTcst 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HeEN0), B
11 xnmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIaOOpaTOPHBIX H
MPAKTUYECKUX palbOT SBISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JelaeT BBIOOP
NPOBEJCHUS JTA0OPATOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYaTbHBIX
0COOEHHOCTEN 00yYaroIUXCs.
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COAEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOTO MO3HAHUSA

®dusnka — Hayka o mnpupone. HaydHble METOABI IO3HAHHSA OKPY’KAOILETO
Mupa. Ponb DJKCrepuMeHTa M TEOPUM B IMPOLECCE MO3HAHUS IPUPOJBL.
OKCIIepUMEHT B (pU3HKeE.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIIOTE3HI.
®dusnueckre 3aKOHbI U TEOPUH. I'paHUIBI IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB.
[IpyHIMI COOTBETCTBUA.

Ponb u MecTto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYyYHON KapTUHBI
MHpA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble U IUQPOBBIE H3MEPUTENbHBIE TMPUOOPHI, KOMIIBIOTEPHBIE
JATYHKH.

Pazgen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMXKeHHE. OTHOCUTETBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeaHSSI CKOPOCTb, MTHOBEHHAsi CKOPOCTh) H
YCKOPEHHUE MaTe€pUaJbHOW TOYKHM, UX MPOEKIMU Ha OCU CHUCTEMBI KOOpIWHAT.
CloxeHue nepemMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsIMOJIMHENHHOEe IBIkeHue. [ 'paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MepEeMEIICHUs
MaTepUabHOW TOYKHA OT BPEMEHH.

CBobogHOE nageHre. Y CKOpeHHe CBOOOIHOTO MMaICHUS.

KpuBonuHeintHoe  aBukeHue. J[BMKEHHME  MarepualbHOM TOYKH IO
OKPYKHOCTHU C MOCTOSSHHOM MO MOJYJIKO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEUHAs
ckopocTh. [lepuoa u yactora obpamienus. LleHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyecknue yCTpOICTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JIBU>)KECHUE CHAPSIOB, LICMIHbIC U PEMEHHBIC MEpe/Iayuu.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WILTIOCTPAIUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYDKCHUSL.

[IpeoOpa3zoBanne TBMIKEHUH C UCTIOJIB30BAHUEM TIPOCTHIX MEXAHU3MOB.

[TameHue Ten B BO3yX€e U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnionenue aBukeHUs Teja, OPOIIEHHOIO TMOJ YIioM K TOPU3OHTY U
TOPU30HTANIBHO.
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N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hamnpagiienne ckopocTy pu ABMKEHUH MO OKPY>KHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3ydeHre HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAECICHUS MTHOBEHHOM
CKOpPOCTH.

HccnenoBanne COOTHOLICHHS MEXAY NYTSIMH, MPOUJCHHBIMU TEJIOM 34
MOCJIEAOBATEIbHBIE paBHBIE IPOMEXKYTKA BPEMEHHM TIPU PAaBHOYCKOPEHHOM
JBH>)KECHUU C HAYaIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuenne nBUXKEHUS Telia, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTH  ['anmnes.  IlepBbid  3akoH  HproToHa.
NuepruanbHble CUCTEMBI OTCYETA.

Macca Ttena. Cuna. Ilpunnun cynepnosunnu cui. Bropoit 3akon HeroToHa
JUUI MaTEpUalIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MatepuaabHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumia Tsokectn. IlepBas kocmuueckas
CKOpOCTb.

Cuina ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Bunpl Tpenus (mokosi, CKoabxkeHus, kauenust). Cuna tpenus. Cyxoe
TpeHue. Cuiia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokos. KoagduimeHt tpeHusl.
Cuita conpOTUBIIEHUS MPU IBU)KEHUU TEJa B AKUJKOCTH WIIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE JIBIKEHUE a0COIFOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llnedo cumnbl. YcnoBus
pPaBHOBECHUS TBEPIOIO TEJIA.

TexHn4eckre yCTpOWCTBA M MPAKTUYECKOE MPUMEHCHHUE: MOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepumm.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CnoxeHue CHll.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAeOpMaliuu.

HesecomocTe. Bec Tena npu yCKOpEHHOM MTOAbEME U TIAJICHUN.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

VY cioBus paBHOBECHUs TBEPAOTO Teiia. Buibl paBHOBECHS.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3yuyenue aBuxkeHUs: Opycka 1o HaKJIOHHOU MJIOCKOCTH.
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HccenenoBanne 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HMKAIOIIMX B INPYXKUHE U
pEe3MHOBOM 00pasiie, OT uxX JAehOopMaIIvH.

HccnenoBanue yCIOBUM paBHOBECHS TBEPAOIO Tela, HMMEIOLIETO OCh
BpalICHUS.

Tema 3. 3aKoHbl COXpAHEHUA 6 MEXAHUKE

Nmiynbc MarepuaabHOM TOYKHM (Te€na), CHUCTEMbl MaTE€PHAIBbHBIX TOYEK.
HMIynbC cuibl 1 U3MEHEHHME HMITyJIbCa Tela. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTuBHOE IBM)KECHHE.

PabGora cuibl. MOIIIHOCTE CHIIBL.

Kunernueckass 3Heprusi MarepuaibHOW TOUku. Teopema 00 HU3MEHEHUH
KUHETUYECKOUW SHEPTUMU.

IloreHunanbHas DHEPIusl. IloreHunanbHas DHEPIUs yIpyro
nedpopMupoBaHHON  mpyxuHbl. lloTeHuumanbHas  SHeprus Teida  BOJIU3HU
ITOBEPXHOCTH 3€MJIH.

[loTeHnmanbHble U HENOTEHUHMANbHblE  Cuibl.  CBa3b  pabOTHI
HEMOTCHIHAIBHBIX CHUJI C M3MEHEHMEM MEXaHMYECKOM JHEPIUHM CHCTEMBI TEIL
3aKOH COXpaHEHUSI MEXAaHUYECKOU SHEPTHH.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckne yCTpOMCTBA M NPAKTUYECKOE NMPUMEHEHUE: BOAOMET, KOMED,
MPYKUHHBIN UCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTruBHOE IBHXKEHUE.

[lepexoa NOTEHUHUATBLHON SHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3ydyeHne aOCOIIOTHO HEYNPYroro yaapa C IMOMOIIBIO JBYX OJIMHAKOBBIX
HUTSHBIX MASITHUKOB.

HccnenoBanuie cBsi3u pabOThl CHIIBI C U3BMEHEHHEM MEXaHWYECKON SHEPIuu
TeJIa Ha PUMEPE PACTSIKEHUS PE3UHOBOTO KTy Ta.

Paznen 3. MosexkyasipHas pu3uka 1 TEPpMOJUHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOT Mmeopuu

OCHOBHBIE TIOJIOKEHUSA MOJICKYJISIPHO-KUHETUYECKOW TEOPUHU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwkeHue. Juddysus. Xapaktep IBUKEHUS U
B3aUMOJECHCTBUS 4YacTULl BemlecTBa. MoAenum CTpOEHHUsI ra3oB, XUJIKOCTEU H
TBEPABIX TN U OOBSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojelneil. Macca u
pa3mepsl MoJiekyil. KonnuectBo BemecTBa. [loctosiHHas ABoraapo.

TennoBoe paBHoBecue. Temmeparypa u €€ usmepenue. lllkana temmeparyp
Llenbcus.
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Mopnens  upeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KUHETUYECKOW TEOpUH HACabHOTO raza. AOCONIOTHas TemIeparypa Kak mepa
CpellHEe KWHETUYECKOM SHEpPruM TEIUIOBOrO JBMKEeHHs vacTul rasa. l[llkama
temriepatyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Kiamnelipona.
3akoH [lansToHa. M30mpouecchl B MAEaIbHOM Ta3e C MOCTOSHHBIM KOJIMYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBICHHE H3OMPOIECCOB: H30TEpMa, H30X0pa,
n3o0bapa.

TexHuueckue yCTpOWCTBA M TMPAKTUYECKOE TMPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJ OPTaHUYECKUX COCTUHEHUI.

OnpeIThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILLIECTBOBAHHE MEXMOJIEKYJISIPHOTO
B3aMMO/ICHCTBUSI.

Mogens, HILTIOCTPUPYIOIIas IPUPOY AABJICHUS ra3a Ha CTEHKH COCY/Ia.

OneIThl, WUIIOCTPUPYIOIIME YPABHEHUE COCTOSHUS WJ€ANbHOIO rasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

OnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00BEMa KOMHATHI, JIaBIICHUS U TEMIIEpATyphl BO3/lyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXK]y TapaMEeTPaMH COCTOSTHUSL Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKu

Tepmonnnamuueckass cucrema. BHYTpeHHsAs 3HEprus TEPMOJMHAMHYECKOU
CUCTEeMBI U crioco0bI €€ n3mMeHenus. KonnuecTBo TeIioTel U pabota. BHyTpeHHSs s
HEpPrus  OAHOATOMHOTO  WJACAJbHOrO  Tra3a.  Buael  Temionepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JTydeHHE. Y IeJIbHas TEIIOEMKOCTh BEIECTBA.
KosruecTBo TEIIOTH pH TEIIONEpEIaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBbIii 3aKOH TEPMOIMHAMUKH.
[IpumeHeHnue mepBOro 3akoHa TEPMOJMHAMHMKHM K u3ompoieccaMm. ['paduueckas
UHTEpHpeTanus padoThl rasa.

Bropoii 3akon TepmoguHamuku. HeoOpatuMocTh MpoiieccoB B MPUPO/IE.

TeruoBpie  mammHbl.  [IpuHOUWNBI ~ JEWCTBHS  TEIUIOBBIX — MAIIWH.
[IpeoOpa3zoBanuss SHEpPrHUM B TEIUIOBHIX MamuHax. Kod(p@UIMEeHT MoiIe3HOro
nevctBus TemioBoil mamuHbl. [Hukn KapHo u ero ko3¢ @duiMEeHT MOJIe3HOTrOo
JNEUCTBUS. DKOJIOTMYECKUE MPOOIeMbl TEIIOIHEPTETUKH.
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TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElb
BHYTPEHHETO CrOpaHusi, OBITOBOW XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHne BHYTpEeHHEH HSHEpruy Teja MpU COBEPILICHUU PaOOTHI: BBLIET
npoOku W3 OyTBUIKM TIOJ JEUCTBHEM CXXATOTO BO3MyXa, HarpeBaHue 3dupa B
JATYHHOU TpyOKe IMyTEM TpeHHsI (BUIEOAEMOHCTPALINS).

N3meHeHue BHYTpEeHHEH SHEpTUM (TeMIlepaTyphl) Tejla Npu Terionepeaaye.

OneiT MO aauabaTHOMY pAacIIMPEHUI0 BO3Ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mogenu napoBoil TypOUHBI, JBUTATENSI BHYyTPEHHETO CTOPAHUSsl, PEAKTUBHOTO
JIBUTATEJIS.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Azpecamuivie cocmoanusn éeuyecmea. Pazoevie nepexoont

[TapooOpa3zoBanue u kKoHJeHcarus. Vcnapenue u kuneHue. AOCOMIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwlllleHHBIM map. YaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYpPhl KUTIEHUSI OT JaBJICHHUS.

TBépnoe Teno. Kpucramnmmueckue u amopdHbie Tena. AHU30TPONIHS CBONCTB
kpuctaioB. JKuakue kpuctamibl. CoBpeMeHHble MaTepuanbl. [lnaBnenue wu
KpUcCTaJTM3aIus. Y IeapHasl TerioTa miaBienus. Cyonumanus.

YpaBHEHHE TEIJIOBOTO OajaHca.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTHUU MOJTYYEHUSI COBPEMEHHBIX MaTE€pUaJOB, B
TOM YHUCJIE HAHOMATEepUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenuve npy NoHWKEHHOM JIaBJICHUU.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

HaOnronenue HarpeBaHus U IUIABJICHUS! KPUCTALTMYECKOTO BEIleCTBRA.

JleMoHCTpauus KpucTasioB.

Yuenuueckuii axcnepumenm, nabopamopmvie pabomul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. DaekTpoauHaMMKa
Tema 1. Inekmpocmamuxa
OnekTpuzauus Tel. OJEKTpUYecKuil 3apsia. J[Ba Buaa AIEKTPUUYECKUX
3apsanoB. [IpOBOJHUKH, AUAJIEKTPUKU M TMOJYNPOBOJAHUKU. 3aKOH COXpPAaHEHHUS
AIIEKTPUYECKOTO 3apsija.
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B3zaumopeiictBue 3apan0B. 3akoH Kynona. TodeuHbli 3IEKTPUYECKUI 3apsil.
Onextpuyeckoe mnose. Hampsoxk€HHOCTh 3iieKTpuyeckoro mois. IIpuHiun
CYNEPHO3ULUN ANEKTPUUECKUX Mojiel. JIMHUM HanpsyKEHHOCTH AJIEKTPUYECKOTO
OJISL.

PaGora cumnm  snektpocrarmueckoro  mojsa.  Ilotenmman.  Pa3HocTh
NOTEHUHUAIOB. [IpOBOOHUMKM W AUDNEKTPUKU B IJIEKTPOCTATUYECKOM  IIOJIE.
Jwusnextpruyeckasi MPOHUIIAEMOCTb.

DnekTpoéMKocTb. KoHaeHcarop. DIeKTPOEMKOCTh IIJIOCKOTO KOHAEHCATOpa.
DHeprus 3apsSKEHHOT0 KOHIEHCATOpA.

TexHu4yeckrue yYCTpOMCTBA M TNPAKTUYECKOE IPUMEHEHUE: 3JIEKTPOCKOI,
AIEKTPOMETP, DBJIEKTPOCTaTHYECKass 3alluTa, 3a3€MJICHHE 3JEKTPOIpPUOOpOB,
KOHJIEHCATOP, KOMUPOBAJIbHBIN aIlIapar, CTPYUHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3auMmopencTBre HAANEKTPU30BaHHBIX TEI.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

[IpOBOAHUKH B IIEKTPOCTATUYECKOM II0JIE.

DnekTpocTaTHyecKas 3aluTa.

JIMPNEKTPUKY B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHZEHCAaTopa OT IUIOIIAIH
IIJJACTUH, PACCTOSHUAS MEXAY HUMH U AUIEKTPUYECKON TPOHULIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3mepeHne 2meKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannstii 31ekmpuueckuii mok. Toxu ¢ paznuunvix cpeoax

ONEKTpUYECKUd TOK. YCIIOBUS CYIIECTBOBAHMUS SJIEKTPUYECKOIO TOKA.
Ncrounuku Toka. Cuina toka. [locTosiHHBIN TOK.

Hanpsbxenue. 3akon OMa 7151 ydacTKa LETH.

DJIEKTPUYECKOE COMPOTUBIICHHE. YIEIBbHOE CONPOTHBIECHUE BELIECTBA.
[TocnenoBaTenpHOE, NapaUIEIbHOE, CMEIIAHHOE COEINHEHUE IIPOBOIHUKOB.

PaGora oamekTpuueckoro Toka. 3akoH JDkoyms—Jlenma. MomHOCT
AIIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYILIAsi CUJa M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akoH Oma 1 MOJHOM (3aMKHYTO#) 25iekTpudeckoi enu. KopoTkoe 3aMbIkaHueE.

OneKkTpoHHass  NPOBOAMMOCTh  TBEPABIX  METAUIOB.  3aBUCUMOCTb
CONPOTHUBJIEHUS] METAJLUIOB OT TeMIepaTypbl. CBEpXIIPOBOAUMOCTb.

DOnexkTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpOoBOIHUKHU. CobcTBeHHas U IIpUMECHast IIPOBOJAUMOCTh
noJIynpoBoJHUKOB. CBoiicTBa p—N-niepexoaa. [lomynpoBoIHUKOBBIE TPUOOPHI.
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OnexkTpuyeckuidi TOK B  pacTBOpax M paciulaBaX  3JIEKTPOJHUTOB.
DNEeKTPOIUTUYECKAS TUCCOLUALUS. DIEKTPOIIU3.

OnexkTpuyeckuid TOK B rasax. CamMoCTOATENbHBIA M HECAMOCTOSTEIBHBIN
pa3psa. Momuus. [Inazma.

TexHUYecKue YCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEepMETp,
BOJIbTMETP, PEOCTaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTeiIbHbIC MPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS], BAKYYMHBIN TUO/,
TEPMUCTOPBI U (POTOPE3UCTOPHI, MOJIYIPOBOJIHUKOBBII TMO0/1, TaJIbBAHUKA.

Jlemoncmpayuu

W3mepeHre cuibl TOKAa U HATIPSYKEHUS.

3aBUCUMOCTh COIPOTHUBIICHUS] LUUIUHAPUYECKUX NPOBOJHUKOB OT JJIMHBI,
IUIOIIAH MONIEPEYHOr0 CEUYECHUs U MaTepHraa.

CMelaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe JIEKTPOIABWXKYIIEH CHibl. KOpOTKOe 3ambIKaHHe
raJbBaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTh CONPOTUBJIEHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB RJIEKTPOIUTOB.

HckpoBoil paspsii ¥ IPOBOJIMMOCTB BO31yXa.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yyeHnue cMenaHHOro COEIMHEHUS PE3UCTOPOB.

M3MmepeHne 3JIEKTPOABMKYILIEH CHIIbI UCTOYHHMKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmronenue amextpoiusa.

MexnpeaMeTHbIe CBSA3H

Nzyuenue kypca ¢usuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIsieTCs C
YY4ETOM COAEPKATEIBHBIX MEKIIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OHOJOrMU, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meorcnpeomemnvie nonwsimusi, CBSI3aHHbIE C W3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4HbId (akT, runore3a, (pumyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOJIIOACHHUE, IKCIIEPUMEHT, MOJICIIUPOBAHHE, MOJIETb, U3MEPEHUE.

Mamemamuxa: pelnieHHEe CHCTEMbl ypaBHEHUH, JUHEHHas (QyHKUus,
napa6ona, runep0oiia, UX rpauku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPBI U UX NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

bBuonocus: mexanndyeckoe ABMXKEHUE B KUBOW mpupojae, auddysus, ocMoc,
TEIJIO00OMEH KUBBIX OPraHU3MOB (BUAbI TEILIONEPEIayH, TEMIOBOE PABHOBECHE),
IIEKTPUYECKUE SIBJICHUS B KUBOU IIPUPOJIE.
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Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAs Macca, TEIJIOBbIE CBOWCTBA TBEPHABIX TEN, KUIKOCTEU H
ra3oB, JJICKTPUYECKUE CBOMCTBA METAJUIOB, JJICKTPOJIUTUYECKAS IUCCOLMAIS,
rajibBaHMKa.

l'eoepaghus: BNaXXHOCTh BO3/IyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE JIBUKEHUW C HMCIOJIB30BAHUEM MEXaHHU3MOB,
Y4ET TpPEHHUSI B TEXHUKE, IOIUIMIIHUKH, HCIIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHHKE (pakeTa, BOJOMET W JIPyTHUe), JABUTATEIb BHYTPEHHETO
CropaHusi, mapoasi TypOHUHa, OBITOBON XOJOAMIBHUK, KOHAUIIMOHED, TEXHOJOTHH
MOJyYEHUS COBPEMEHHBIX MAaTE€PUAIIOB, B TOM YHMCJI€ HAHOMATEPHAIOB, H
HAHOTEXHOJIOTUH, 3JIEKTPOCTATHUYECKAas 3alllUTa, 3a3€MJICHHE AJIEKTPOIPUOOPOB,
KCEpOKC, CTpYUHBIN MIPUHTEDP, AJIEKTPOHATPEBATEIbHBIE IPUOOPHI,
AIEKTPOOCBETUTEIIbHBIC MPUOOPHI, TATbBAHHKA.

11 KVIACC

Paznen 4. JiaekrpoauHamMuKa

Tema 3. Maznummnoe none. I1eKmpoMaZHUMHAA UHOYKUUSA

[ToctostHHbIE ~ MarHUTHL.  B3anMOAEHCTBUE  IIOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe moJsie. Bektop MarHuTHOW WHAYKUUW. [IpyuHOMI Cyneprno3uuuu
MAarHuTHBIX MOJIeW. JINHMM MarHUTHOM MHAYyKIUW. KapTuHa NMHUNA MarHUTHON
MHIYKIWAH NOJISI TOCTOSIHHBIX MAarHUTOB.

MarautHOoe T10JI€ TPOBOJHHMKA C TOKOM. KapTuHa JMHUN WHIYKUIUAH
MAarHUTHOI'O TOJIS JJIMHHOTO IPSIMOIO NPOBOAHMKA U 3aMKHYTOIO KOJIBLIEBOTO
MPOBOJAHUKA, KaTylIIKH ¢ TOKOM. OnbIT Opcrena. B3anmoaeiicTBre NpOBOIHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJIb ¥ HaIIPaBJICHUE.

Cuina Jlopenua, €€ MOly/1b U HanpaBiieHUE. JIBUKEHNE 3apsSyKEeHHOW YaCTHUIIbI
B OJJHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jlopenna.

SlBieHue DNEKTPOMArHUTHOW MHAYKIMU. [IOTOK BeKkTOpa MarHUTHOMN
MHAYKIUAHW. OJIEKTPOABIKYINAS CWia HWHAYKUUM. 3aKOH HJIEKTPOMArHUTHOU
nHaykuuu dapazes.

BuxpeBoe »siekTpuyeckoe ToJsie. DJEKTPOJBIKYIIAsA CUJIa WHIYKIUU B
ITPOBOJIHHUKE, IBUKYIIEMCS MTOCTYIIATENBHO B OJHOPOAHOM MAarHUTHOM MOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTh.  SIBJ€HHME CAMOMHIYKIMU. OJIEKTPOABMXKYIIAs CHJIA
CaMOMHAYKIIHH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNEeKTpOMarHuTHOE TOJIE.
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TexHudeckue yCTPOMCTBA W MPAKTHUYECKOE TMPUMEHEHUE: MOCTOSHHbBIC
MArHUThI, BJEKTPOMATHUTHI, SJIEKTPOJABHUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTHUL, MHIYKIIMOHHAS TIE€Yb.

Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MyYKa MarHUTHBIM IOJIEM.

JIvHUM MHAYKIIMA MarHUTHOTO TIOJISL.

B3anmoeiicTBue 1ByX NIPOBOJHUKOB C TOKOM.

Cuiia Ammnepa.

[erictBue cuibl JIopeHa Ha NOHBI SJIEKTPOJIUTA.

SIBieHME SIIEKTPOMAarHUTHON UHIYKIMH.

[IpaBuio Jlenua.

3aBUCHUMOCTD JJIEKTPOJABUKYIIEH CHIIBI UHIYKIHH OT CKOPOCTH MU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBeHrEe CAMOMHIYKIIWH.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabonul

N3yueHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanne AeMCTBUS OCTOSSHHOTO MarHuTa Ha paMKy ¢ TOKOM.

HccnenoBanue siBIEHUS 3JICKTPOMArHUTHON MHIYKIWH.

Paspnen 5. KosieOanust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKMpPOMAZHUMHbIE KONE€OAHUA

KonebarenrHast  cuctema. CBOOOAHBIE  MEXAaHMYECKHE  KOJeOaHMUA.
["apmonunyeckue konedanus. Ilepumoa, wacrora, ammumryga u (aza koieOaHUU.
[IpyVMHHBIN MasTHUK. MaremMaTM4eCKUil MasiTHUK. Y PAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBparieHue sHEpruu MpU rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOAHUS B
UJCabHOM KOJIeOATeIbHOM KOHTYpe. AHAJIOTHS MEXIYy MEXaHUYECKUMHU U
ANEKTPOMAarHUTHIMU KoJjieOanusiMu. dopmyna Tomcona. 3akoH coxpaHeHUs
SHEPrUM B UJICATHHOM KOJIE0ATEIIbHOM KOHTYpE.

[TpencraBienue o 3aTyxarouiux kKojeOaHusX. BrIHYX€HHbIE MEXaHUUECKUE
KojeOanus. Pezonanc. BeiHyKeHHBIE 3JIEKTPOMAarHUTHbIE KOJIeOaHMUsl.

[lepemennpli  TOK. CHHYCOMAAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOIO TOKAa. AMIUIMTYJHOE W JEHWCTBYIOIIEE 3HAYEHHWE CHIBI TOKA M
HaIpsHKEHUS.

Tpanchopmarop. IlpousBoacTBo, nepenadya U MOTPEOICHUE AIEKTPUUECKON
DHEPIrUM. JKOJIOTUYECKUE PUCKHU IPU MPOU3BOJCTBE 3IEKTpo3Hepruu. Kynbrypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.
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TexHuyeckue yCTpOWCTBAa M IPAKTHYECKOE IPHUMEHEHHUE: SIIEKTPUYECKUN
3BOHOK, F€HEPATOP NEPEMEHHOTO TOKA, TMHUH JIEKTponepeiay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojaeOaTeNbHOM CUCTEMBbI (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).

HaOnronenue 3atyxaromux KojieOaHuid.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

HabGnronenue pesonanca.

CB0OOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuuiiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HAIPSDKEHHSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOaHUMH.

Pe3oHaHCc mpu MOCIENOBATEIIBHOM COEAUHEHUHU PpPE3UCTOpa, KATYLIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mopenb AMHUY 3JIEKTPONEpEaAUN.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

HccnenoBanre 3aBUCUMOCTH TIEpUOIa MaJbIX KOJeOaHUM rpy3a Ha HUTU OT
JJIMHBI HUTU U MacChl Ipy3a.

HccnenoBanre NEPEMEHHOIO TOKa B LENH W3 IOCJIEI0BATEIbHO
COCIMHEHHBIX KOHJEHCATOPA, KATYIIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoOMazHUMHbLE 60JIHbL

Mexannueckue BOJHBI, ycioBUsi pacnpoctpanenus. llepuon. CkopocTb
pacrpocTpaHeHuss W JJiMHA BOJHBI. I[lomepeyHble W MPOAOJBHBIE BOJIHBI.
HnuTtepdepenius u iudpaxiys MEXaHUIECKUX BOJIH.

3Byk. CkopocTsb 3ByKa. ' poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJHBI. Y CIIOBUS U3JIYYCHUS DJICKTPOMArHUTHBIX BOJIH.
B3aumuas opuenrtanus BektopoB E, B, V B snexkrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPA)XXEHUE, MPEJIOMIICHUE, MOJspu3aIus, 1udpaxims,
uHtepdepenius. CKopocTh JIEKTPOMArHUTHBIX BOJIH.

[IIxana >eKTPOMarHUTHBIX BOJIH. [IprMeHEeHue 3JIeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLMTBI paguOCBSI3U U TeNeBUACHUS. Pannonokanusi.

DNEeKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIEH CPEIBI.

TexHuyeckue yCTpPOMCTBA M TMPAKTUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJbTPa3BYKOBasi JIUArHOCTMKA B TEXHUKE WU MEIMIIMHE, pajaap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHa, TenedoH, CBY-neys.

Llemoncmpayuu

O6pa3oBaHue U pacIpPOCTPAHEHUE OTIEPEUHBIX U MPOIOJIBHBIX BOJIH.

Koneobmomieecs Teno Kak HCTOYHHK 3BYKa.

HabGmronenue orpakxeHus: U MpeoOMIICHUS] MEXaHUYECKHUX BOJIH.
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Hab6mronenune naTepdepenninu n qudpakiiny MEXaHUIECKUX BOJIH.

3BYKOBOI1 pe30HAHC.

HabGnronenue cBsI3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIATYAOW H
4acTOTOM KoJieOaHUM.

HUccnenoBanne  CBOMCTB  JJIEKTPOMArHUTHBIX  BOJIH: OTpaXEHHUE,
peroMIICHUE, MOJSIpU3anus, AUPpaKius, UHTEpPEepeHITHs.

Tema 3. Onmuxa

['eomeTpuueckass ontuka. IIpsMonuHENHOE pacIpoCTpaHEHUE CBETa B
ogHopoaHOU cpexe. JIyu ceera. TouedHbIi HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpaxkeHusi cBeTa. [locTpoeHne n3oOpaxxeHui B
IIJIOCKOM 3€pKaJe.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. [IpenenbHbll yroa MOJHOTO
BHYTPEHHETO OTPAKECHHUS.

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

ColOuparomie U pacceuBaroliie JuH3bl. ToHkas JuH3a. DOKyCHOE
paccTosTHUE W ONTUYECKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpaxkeHUil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JABAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON OTITUKH.

BonnoBass ontuka. Wutepdepenius cBera. KorepeHTHbIE HCTOYHUKH.
YcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HWHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpaxuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HaOIIOCHUS
[VIABHBIX ~MaKCUMyMOB TIpM  TAaJEHUM MOHOXPOMATHYECKOIO CBETa Ha
TUu(PaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue yCTpPOMCTBa M TMPAKTHUYECKOE TMPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, MPOCKIMOHHBIA ammapaT, MHUKPOCKON, TEJIECKOI, BOJIOKOHHAsS
ONTHKA, TU(PpaKIMOHHAS peléTKa, MOJISIPOUI.

Jlemoncmpayuu

[IpsiMONMHEHOE paclpOCTpaHEHUE, OTPAKEHHE M MPEIOMJICHHUE CBETa.
OnTuyeckue mpuodOpHI.

[TonHOE BHYyTpeHHEE OTpaxkeHre. Mojielib CBETOBOAA.

HccnenoBanne CBOMCTB H300paKEHUH B JTMH3AX.

Mopenu Mukpockona, TeJIecKona.

Hab6mronenune naTepdepeninu cBera.

HaGmronenue nudpakiuu cBera.

HabGmronenue nucnepcuu cBera.
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[TomydueHue cnekTpa ¢ MOMOIIbIO IPU3MBI.

[Tomyuenue ciekTpa ¢ TOMOIIbIO TU(PPAKINOHHON PEIIETKH.
Habmronenue nosisipuzanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul
M3Mmepenue nokasaresns npeaoMIICHUs CTEKIIA.
HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.
Habmronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

['panuubpl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTynatsl
CIIELIMAJIBHOW TEOPUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOAYJISA CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHINITEHHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTU. 3aMEIJICHUE BPEMEHU U COKpALIECHUE
JUTUHBI.

DHEPrUsi U UMITYJIbC PEIIATUBACTCKON YaCTUIBI.

CBs13b Macchl € DHEPrUel U UMITYJIbCOM PEISATUBUCTCKOW YaCTUIIbI. DHEPIHS
IIOKOS.

Paznen 7. KBantoBas pusuka

Tema 1. dnemenmuvt K6AHMOBOU ONMUKU

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

OtkpeiTre u uccnenoBanue Gorordpdexra. Onpitel A. I'. CroneroBa. 3akoHBI
dotordexra. YpaBuenue DunmTeitHa st hoToddpdexra. «KpacHas rpanuiar
dboToaddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHudeckue yCTpONCTBA U MPAKTHUECKOE TMPUMEHEHHE: (HOTOIIEMEHT,
dboToMaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®doTo3(PdeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oTodhDEKTA.

Ceeroauo.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHUIO 0 -4acTHII.
[Lmanerapuas mopens aroma. Ilocrymarel bopa. M3nydenune wu morjoumeHue
(GOTOHOB TpU TEpexoAe aroMa C OAHOIO YPOBHS SHEPTrUU Ha Jpyroi. Bujsl
criekTpoB. CHEKTp YpOBHEW SHEPTrUU aToMa BOJIOPO/IA.
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BousnoBbIe cBolicTBa yactull. Bosnsl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
JyaJInu3M.
CHOHTaHHOE U BBIHYK/ICHHOE U3JIyYEHHUE.
TexHuyeckue yCTpOMCTBA M TPAKTUYECKOE MPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.
Jlemoncmpayuu
Mopens onbita Pezepdopna.
Ornpenenenue JUIMHBI BOJIHBI Ja3epa.
HabGnronenue iMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul
Habronenue TMHeHYaToro CexTpa.
Tema 3. Amomnoe sa0po
OKCIIEpUMEHTBI, JTOKA3bIBAIOIIUE CIOKHOCTh CTpOeHUs sAnpa. OTKpbITHE
paanoakTuBHOCTH.  OmbiTel  Pesepdopma mo  ompeneneHuo  cocTaBa
paavoakTUBHOTO u3inydeHus. CBoiictBa anbda-, Oera-, ramMMa-u3Iy4yeHHUs.
BinsiHue paaAnoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. Maccosoe uncno sapa. M30Tomsl.
Anbda-pacnag. OJIEKTPOHHBI W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3ITydeHHE. 3aKOH PAaJIMOAKTHUBHOIO paclaja.
OHeprus CBA3M HYKJIOHOB B siipe. SaepHbie cuibl. JledekT Maccol spa.
S nepHble peakunu. Jlenenue u CUHTES sIEp.
SAnepusiii peaktop. Tepmosinepubiii cunTe3. [IpoOnembl W TEPCHEKTUBBI
AJIEPHON DHEPTETUKH. DKOJOTHUECKUE ACTIEKThI IAEPHON SJHEPTETUKH.
DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.
MeTonbl HAOMIOICHUS U PETUCTPALIUN SJIEMEHTAPHBIX YaCTHII.
dyHpamMeHTalbHbIe B3auMOIeiCcTBUS. EquHCTBO pu3nueckoi KapTUHBI MUPA.
TexHn4eckue yCcTpoMCTBa U MPAKTUYECKOE MPUMEHEHUE: JO3UMETP, KaMepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.
Jlemoncmpayuu
CU€TYNK MOHU3UPYIOIINX YACTHUL.
Yuenuueckuii sxcnepumenm, n1abopamopsie pabonul
HccnenoBanre TpeKoB YacTUIL (110 TOTOBBIM (oTOrpadusim).

Pa3nen 8. DiieMeHTBI aCTPOHOMMH M aCTPOPU3NKH

OTanel pa3BUTHUA aCTPOHOMHH. HpI/IKJ'IaZIHOC N MHUPOBO33PCHYCCKOC 3HAYCHUC
ACTPOHOMMUHU.
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Bun 3Bé3mnoro HebGa. Co3Be3ausi, sipKkue 3BE3BI, IUIAHETHI, UX BUIUMOE
JIBUKCHHUE.

ConHeuHas cucTema.

Connue. ConHeuyHass akTUBHOCTh. Mctounuk sHeprun ConHua W 3BE3N.
3BE31bI, UX OCHOBHBIE XAapAaKTEPUCTHUKHU. JlnarpamMma «CHEKTpaJIbHbIA Kiacc —
CBETUMOCTB». 3BE3bl IJIaBHOM NOCIEIO0BATEIbHOCTH. 3aBUCHUMOCTh «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOM IOCJIENOBATENBHOCTH. BHYTpEHHEE CTpoeHUE
3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botonnu CoJHIA U
3BE3]. DTanbl )KU3HH 3BE3I.

Muneunsiii [lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
['amaktuke. Tunel ranaktuk. Pagnoranaktuky u kBazapbel. UEpHBIE ABIPBI B sSApax
TaJIaKTHUK.

Bcenennas. Pacimmmpenne Beenennoit. 3akon Xa00ua. Pazberanve rajgakTuk.
Teopus bonpmoro B3peiBa. PETMKTOBOE M3TydEHHUE.

Macmtabnas ctpyktypa Beenennoid. Merarainaktuka.

Hepeménnsie mpoOaemMbl aCTPOHOMHUH.

Yyenuueckue nabnooenus

HabmroieHust HeBOOPYKEHHBIM TJ1a30M € MCHOJIb30BAaHUEM KOMIIBIOTEPHBIX
NPWIOKEHUHN JJI1 ONPeeNICHUs MOJOKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31ns CEeBEpPHOro MOJyIIapHs U IPKHUE 3BE3BI.

Hab6mronenus B Teneckon Jlynsl, mianet, Maeunoro [TyTu.

O06o0maromniee MOBTOPEHUE

Ponps ¢usuku u acTpoHOMHUHM B SKOHOMHYECKOM, TEXHOJOTHYECKOM,
COLIMAJIBHOM M ATHYECKOU c(pepax nesTeabHOCTH YeJIOBEKa, POjb U MECTO (PU3UKH
Y aCTPOHOMHUHU B COBPEMEHHOUN HAy4YHOH KapTUHE MHUPA, POJIb (GPU3HUECKOU TEOPUHU
B (GOpPMHUpPOBAHUM TIPEACTABICHUNM O (UUYECKOM KapTUHE MHpa, MECTO
¢bu3nyeckoil KapTUHBI MUpa B 00ILIEM Py COBPEMEHHBIX €CTECTBEHHO-HAyUHbIX
MPEACTABICHUM O TIPUPOJIE.

MexnpeaMeTHble CBA3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsA B 11 kiacce ocylIecTBISIETCS C
Y4ETOM COAECPKATENBHBIX MEXIPEAMETHBIX CBA3E€H C KypCcaMM MaTeMaTHKH,
Ouonoruu, XuMuM, reorpaduu U TEXHOJIOTHH.

Meorcnpeomemnvie nonwsimusi, CBSI3aHHbIE C U3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4HbId (akT, runore3a, (pumyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOJIIOACHHE, IKCIIEPUMEHT, MOJICIIUPOBAHHE, MOJIETb, U3MEPEHUE.

Mamemamuxa: pelIeHWE CUCTEMbl YPAaBHEHUM, TPUTOHOMETPUYECKHE
(GYHKIIMHM: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPHl M MX MPOEKUHH HAa OCH KOOPAMHAT, CIIOKEHUE BEKTOPOB,
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IPOU3BOAHBIE 3JEMEHTApPHBIX (YHKIUH, MNPU3HAKK TOA00US TPEYroJbHUKOB,
OIpeIesIeHUEe MO U INIOCKUX QUryp 1 00bEMa Tel.

buonocus: snektpuyeckue SBICHUS B JKUBOM MNPUPOJE, KojeOaTelnbHbIE
JBUKEHUS B )KMBOM IPHUPOJIE, ONITUYECKUE SIBJICHUS B )KMBOW IPUpOJE, ACUCTBUE
paaualy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAIIMYECKAsE CTPYKTYpa TBEPABIX
T€J1, MEXaHU3Mbl OOpa30BaHMsI KPUCTAUIMYECKON PpEIIETKH, CHEKTPAIbHBINA
aHaJIn3.

l'eocpagpus: MarHuTHBIE TIOJMIOCA 3€MJIM, 3aJ€KU MarHuTHBIX Py,
($oTOChEMKA 36MHOM TOBEPXHOCTH, MPEJCKA3aHUE 3€MIIETPSICEHU M.

Texnonozus: JVHUM DJEKTPOIEpeNady, TIEeHEpaTOop MEPEMEHHOIO TOKa,
JIEKTPOJBUTATENb, WHAYKIMOHHAS II€Yb, pajap, PaJuONPUEMHHK, TEJIEBU30D,
aHTeHHa, tenedoH, CBY-neub, NMpOEKIMOHHBIM ammapar, BOJIOKOHHAs OITHKA,
COJIHEYHas Oarapes.



,ﬂ,OKyMEHT noanucaH 3}'IEKTpOHHOI7I noanuncbio.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBI 11O
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30OBAHUA

OcBoenue yueOHOro mnpenmera «@Pu3nuka» Ha YPOBHE CpPEIHEro OOIero
oOpazoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTHh JTOCTHIKEHHUE CIICTYIOUTUX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHMs yueOHOro npenmMera «Dusmka» T0KHbI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYarolIuXcsi PYKOBOJICTBOBATHCS
chOopMUPOBAaHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHUX  YyOEKJCHUH, COOTBETCTBYIOIIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, PaCHIUPEHHE >KHU3HEHHOTO
ONBITA U OIBITA JEATEIBHOCTH B MPOLIECCE PEeaau3alii OCHOBHBIX HAIpaBJICHUH
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3ULIMKU 00YyYaIOIIEeTroCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JIEMOKPATUYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO NI€STEIIBHOCTh B MHTEpPECAX TIPa)xIaHCKOTO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHOM OpraHU3aIuy;

YMEHHUE B3aUMOJEHUCTBOBATH C COUUAIBHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMAHUTAPHOM U BOJIOHTEPCKOU JIESITETbHOCTH;

2) IAaTPHMOTHYECKOTO0 BOCTIMTAHMSA:

c(hOpMHUPOBAHHOCTH POCCHUICKOMN rpakIaHCKOU WJICHTUYHOCTH,
MaTpUOTU3MA;

LIECHHOCTHOE OTHOIIEHUE K TOCYJApCTBEHHBIM CHUMBOJIAM, JOCTHUXKECHUSIM
POCCUICKUX YUYEHBIX B 00J1acTU (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
JESITEIIbHOCTU YYEHOTO;

OCO3HAHME JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTHYECKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOLIEHHE K MHUPY, BKIIFOYAsA I3CTETUKY HAYYHOT'O TBOPYECTBA,
NpUCYIIEro (PU3nYecKoi HayKe;
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5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pa3luyHbIM cdepaMm MpodhecCHOHATbHON IesSTEIbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PM3UKON M TEXHUKOU, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOD
Oynyiue mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIJIaHbL;

TOTOBHOCTb U CIOCOOHOCTHh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTU
(GU3MKYN Ha TIPOTSKEHUH BCEH KU3HU;

6) 3K0JI0rNYeCcKOTro BOCIIUTAHUS

c(OpPMHPOBAHHOCTh JKOJOTUYECKOW KYJIbTYphl, OCO3HAHHE TJI0OAIBHOIO
XapaKkTepa SKOJOTUYECKUX MPoOIieM;

IJIAHUPOBAHKUE U OCYIIECTBJICHUE JIECTBUI B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacUIMpEHHE OMNbITAa JEATEIBHOCTH 3SKOJOTMYECKOM HANpPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (PUBHKE;

7) HEHHOCTH HAYYHOTO MO3HAHUS:

c()OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAHME LEHHOCTHM HAy4YHOW JEATEIIbHOCTH, TOTOBHOCTH B IIPOLECCE
U3ydeHUs  (QU3MKUM  OCYHIECTBJIATh  NPOEKTHYI0 U HCCIEIOBATEIbCKYIO
NEesATEeIbHOCTh MHANBUAYAIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

IMo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIE J1eiiCTBUS
ba3zoBble 1ornyeckue AecTBUS:
CaMOCTOATENLHO  (QOopMyJIHpOBaTH W aKTyallU3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIpENeNATh e ACSITCIBHOCTH, 3aaBaTh IapaMeTPhl M KPUTCPUH HUX
JOCTYKCHUS,
BBISIBIIAITH  3aKOHOMEPHOCTH W TMPOTHUBOPEUHS B  PacCMAaTPUBAEMBIX
(bU3NYECKUX SIBICHUSIX;
pa3pabarpiBaTh IUIAH PEIICHUS MPOOJEeMbI ¢ y4€TOM aHajiu3a HWMEIOLIUXCS
MaTepHaIbHBIX ¥ HEMAaTePHUATbHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBHI B ICSITEIIbBHOCTD, OIICHUBATH COOTBETCTBUE PE3YyJIHTATOB
IEJI5IM, OLICHUBATh PUCKH TIOCTIEACTBUMN JCSITEIBHOCTH;
KOOPJIMHUPOBaTh W  BBHINIOJNHATH pabOTy B  YCJIOBHSAX  PEaJbHOTO,
BUPTYaJIbHOT'O 1 KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBHSI,
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.
ba3oBble uccienoBare/bCKue 1eUCTBUSA:
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BJIa/IeTh HAYYHOM TEPMHHOJOTHEH, KIIOUYEBBIMU MOHATHSIMH W METOAaMHU
buznueckoil HayKu;

BJIAJICTh HaBBIKAMU yue€OHO-HCCIIEIOBATEIbCKON U MPOEKTHOMN NESITeIbHOCTH
B 00ylacTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB pelIeHHs 3ahad (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METOJIOB MIO3HAHUS;

BJIAJCTh BHUAAMH JESATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
WHTEpHpETallud, MPeoOpa3oBaHUI0 W MNPUMEHEHUI0O B PA3JIMYHBIX YUYEOHBIX
CUTYallUsIX, B TOM YHCIIE TIPU CO3/IaHUU YYEOHBIX MPOEKTOB B 00J1aCTH (HU3HUKY;

BBISIBJISITH TPUYMHHO-CIICACTBCHHBIE CBSI3M W aKTyaJM3WpOBATh 3a/auy,
BBIIBUTATh TUNOTE3Yy €€ pelIeHHs, HAaXOAUTh apryMEHTHI JUIA J0Ka3aTelbCTBa
CBOMX YTBEP)K/ICHUH, 33/1aBaTh MapaMeTpbl U KPUTEPUU PELICHMUS;

aHAJIM3UpPOBaTh MOJYYEHHbIE B XOJE pEUICHUs 3a7aud pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (HOPMYIUpPOBaTh COOCTBEHHBIE 3aJauyd B 0Opa30BaTEIbHOU
JESITEIbBHOCTH, B TOM YUCJIE TIPU U3YUEHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTHh 3HaHUSA MO (HU3MKe B MPAKTHYECKYI0 001acTh
KHU3HECITSIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTel;

BBIIBUTaTh HOBBIE UJIEH, MPEJIaraTh OPUTHHAIBHBIE TOAXO0AbI U PEIICHNUS;

CTaBUTh NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHMUS.

Pa6ora ¢ undpopmaunmeii:

BJIQ/IETh HABBIKAMH TMOJIydeHHUs WHPOpPMAIUN (PU3UIECKOTO CONIEpKaHUS U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYUIECTBIIATH IOWCK, aHaJu3,
CUCTEMAaTH3alMI0 U HHTEPIPETAlNnI0 MHPOPMAIMU pPa3IMYHBIX BHUIOB U (opm
NIPEICTABIICHNUS;

OLICHWBATh JOCTOBEPHOCTH HH(OpMAIIHH;

UCTIONB30BaTh  CpeAcTBa  MHGPOPMAIMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJIOTUI B PEIICHWN KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OPTaHU3AIMOHHBIX
3aady  C CcoOMofcHHEeM TpeOOBaHWUN JPrOHOMHKH, TEXHUKH O€30MacHOCTH,
THTHUEHBI, PECYpCOCOEpEKECHHs, TMPaBOBBIX M  OTHYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOrO COJAECpXKAHUS B pa3IUYHBIX (opmarax c
yu€TOM HazHaYeHHsI HTHPOPMAIIUH U LEJIEBOU ayAUTOPHUH, BHIOMPAs ONTUMAIBHYIO
(dbopMy mpeAcTaBIeHUS U BU3yaTu3alliu.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:



,ﬂ,OKyMEHT noanucaH 3}'IEKTpOHHOI7I noanuncbio.

OCYIIECTBISATh OOLIEHWE Ha Yypokax (U3UKK U BO BHE-YPOUHOHU
NEeSATEIbHOCTH;

pacrno3HaBaThb MPEANOCBUIKM  KOH(UIMKTHBIX CHUTyallud M cMsrdarb
KOH(JIMKTHI;

pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOKO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
S3BIKOBBIX CPEJICTB;

INOHMMATh U HCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHIUBUIYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX JEHCTBHM C y4€TOM OOIIUX
MHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jieHa KOJUIEKTHBA;

OpUHUMATh LM  COBMECTHOM  JEeATEIbHOCTH, OpPraHU30BbIBaTb U
KOOPAMHUPOBATh JEHUCTBUSA MO €€ JOCTUIKEHMIO: COCTaBJATh IUIAaH JEWCTBUH,
pacnpenensaTb poid ¢ y4ETOM MHEHMM y4YaCTHUKOB, OOCYXJaThb pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KayeCTBO CBOETr0 BKJIAJa M KAXKIOTO Yy4YaCTHHKA KOMAaHIbI B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejiaraTb HOBBIE IPOEKTHI, OLEHUBAThb HAEU C TO3UIMH HOBU3HBHI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYUIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE TMOBEJECHUE B Pa3IUUYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUYECTBO U BOOOpaKEHHE, OBITH MHUIIMATUBHBIM.

PeryasiTuBHbIe yHUBeEpPCAJbHbIEe YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATENILHO OCYUIECTBJISATh MO3HABATENIbHYIO NIEATENIbHOCTh B 00JacTH
GU3MKK W aCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh U (OpMyIUpOBaThH
COOCTBEHHBIC 3a]1aUM;

CaMOCTOATENIbHO COCTABJISITh IUIAH PEIICHUS PACUETHBIX M KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS IPAKTUYECKON paboThl C y4ETOM UMEIOIIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

JIaBaTh OI[EHKY HOBBIM CHUTYAIlUsIM;

pacIIMpATh paMKH Y4E€OHOTO MpeaMETa Ha OCHOBE JIMYHBIX MPENOYTECHUN;

JeJaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBAaTH €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTb 32 PEILICHUE;

OIICHUBAThH IPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO DJPYAHWIMH B 00JaCTH
(bu3MKH, MTOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTeNIbHBIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJILHbIN HHTEJJIEeKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIIbHOCTD,

OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;
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BIAJCTh HABBIKAMHM  IIO3HABATENLHON  pedJeKcuu KaK  OCO3HAHUS
COBEpIIIAEMbIX JIEUCTBUA W MBICIUTEIBHBIX TIPOIECCOB, WX PE3YyIbTaTOB W
OCHOBaHMUI;

UCITIOJIb30BaTh MPUEMBI peIICKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
pEIICHMST;

YMETh OIICHWBATh PHUCKM W CBOECBPEMEHHO MPUHUMATH PEIICHUS M0 HUX
CHUKECHMUIO;

NpPUHUMATh MOTHUBBI W apTryMEHTHl JPYrMX IMPU aHaAJIU3€ pe3yJIbTaToB
NeSATEIbHOCTH;

MPUHUMATh Ce0s1, TOHUMasi CBOM HEJIOCTATKH U JOCTOMHCTBA;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX IIPH aHAINU3E pe3yIbTaTOB
NEeSTeIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO JPYTHX HA OMIMOKH.

B mporecce nocTmwkKeHUS TUYHOCTHBIX PE3YJIBTATOB OCBOCHUS IMPOTPAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro o0IIero oOpa3oBaHUs Yy OOydaronIuxcs
COBEPIIICHCTBYETCS AMOITMOHAIBHBIN WHTEJUICKT, MIPEAMOIar afO A
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUsl, BKJIFOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE AMOIIMOHATILHOE
COCTOSIHHE, BUJCTh HAMPABIICHUS Pa3BUTHS COOCTBEHHOW AMOITMOHAIBHON CQEpHI,
OBITH YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEIECHHME, CIOCOOHOCTh aJanTUPOBATHCI K
HMOIMOHAIILHBIM U3MEHEHUSIM U TMIPOSIBIISATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAITMH, BKIIOUYAOIICH CTPEMJICHUE K JOCTIDKCHHIO IEITH |
yCrexy, ONTUMU3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HMCXOJS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBAaTH €r0 TIPU OCYIICCTBICHHH OOIIEHHUS, CIOCOOHOCTh K
COUYYBCTBHIO M COTIEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITFOUAIOIIUX CITIOCOOHOCTH BBICTPANBATh OTHOIICHHSI
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISATh HHTEPEC U pa3pemaTh KOH(IUKTHI.

IHNPEAMETHBIE PE3YJIBTATBI
K koniy obyuyenuss B 10 kJiacce NpeaMeTHBIE pPe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUMN:
JEMOHCTPUPOBATh Ha MPUMEpPAX pOJib U MeCTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHONW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH M
TE€XHOJIOTUH, B IPAKTUYECKOU JACATEIIbHOCTH JIFOAEH;



,ﬂ,OKyMEHT noanucaH 3}'IEKTpOHHOI7I noanuncbio.

YUUTHIBATh TPAHUIBl MPUMEHEHHUA W3YYCHHBIX (U3NYECKUX MOJEIIEH:
MaTepuagbHas TOYKa, HHEpIUAIbHAs CUCTeMa OTCYETa, aOCOOTHO TBEPAOE TEJO,
UJCANBHBIA ra3, MOAEIN CTPOEHUS ra3oB, )KMJIKOCTEH M TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUYECKUH 3apsi]l IPU pelieHnU GU3NUECKUX 3a/1a4;

pacro3HaBaTh (pU3HUECKUE SIBICHUA (MIPOIECCH) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAHHMKH, MOJIEKYJSIPHO-KUHETUYECKON TEOpUU CTPOCHMS BELIECTBA U
AJIEKTPOJIMHAMUKU:  PABHOMEPHOE M  PaBHOYCKOPEHHOE  IPSIMOJUHENHOE
JBUKEHHE, CBOOOJHOE TMAJEHUE Tell, ABM)KEHHE IO OKPYKHOCTH, HHEpPLHUS,
B3auMozeicTBre Tel, AU(Qy3usi, OpOYHOBCKOE ABMKEHHUE, CTPOCHUE KUAKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl IPU HAIPEBAHHMH (OXJIAXKIEHUH ), TEILIOBOE
paBHOBECHE, UCIApPEHHE, KOHJEHCAIMs, IJIABJIEHUE, KPUCTAUIM3AlMs, KUIICHUE,
BJIQXKHOCTH BO3/yXa, [TOBBIIICHNE JABJICHMS T'a3a [IPU €ro HarpeBaHUU B 3aKPBITOM
COCyZE, CBSI3b MEXKIYy IapaMeTpamMu COCTOSIHUS Ta3a B HM30IpOLEcCcax,
AIIEKTPU3ALUs TEJ, B3AUMOJECICTBUE 3aPS/I0B;

ONMKCHIBATh MEXAHUYECKOE JBHKEHUE, UCIONb3Ys (PU3UUYECKUE BEITUUYMHBI:
KOOpJIMHATa, MyTh, NEpPEMEIICHHE, CKOPOCTh, YCKOpPEHHE, Macca Teja, CHIIa,
UMITYJIBC T€JIa, KHHETHYECKasl DHEPrus, NOTCHIMAIBHAS 3HEPIUs, MEXaHUYECKas
paboTa, MexaHMuYecKas MOIIHOCTb, IpPHU ONMCAHWU HPABUIBHO TPAKTOBATH
(Gu3MYECKUl CMBICT HMCIHOJIb3YeMbIX BEJIMYMH, WX OO0O3HAUEHUS WM E€IWHULIBI,
HaxXoJuTh (OPMYJIbl, CBA3BIBAIOIIME JAHHYIO (DU3UUYECKYIO0 BEIMYHMHY C IPYTUMU
BEJIMYMHAMU;

ONMCHIBATh H3YYEHHBIE TEIUIOBBIE CBOMCTBA TEJI W TEIUJIOBBIE SBIICHHUS,
UCHOJNB3Ys (UM3MUECKHE BEJIMYMHBI: JaBJICHHE ra3a, TeMmIeparypa, CpeaHss
KMHETHYECKasi SHEPIrHsi XaOTHUECKOTO JBUKEHHUS MOJIEKYJ, CPEIHEKBaApaTUYHAs
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIJIOThI, BHYTPEHHSs 3HEprusi, pabora rasa,
KOA(p(GUIUEHT TMOJIE3HOTO JIEHCTBUS TEIJIOBOIO JIBUraTess; NpU ONHUCAHUU
OPAaBWJIBHO TPAKTOBAaTh (DUBNYECKUH CMBICI HCHOJIb3YEMbIX BEIUYMH, HX
00O3HAaYeHUsT W EAUHMIIBI, HAXOAUTh (GOPMYJbl, CBS3bIBAIOIINE JAHHYIO
(bU3MYECKYI0 BEIMYHUHY C IPYTUMH BEIMYMHAM;

OMKCHIBATh U3YUYECHHBIE AIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJICKTPUUECKUE
SIBJIEHUS (IIPOLIECCHI), UCIIONIB3Ysl (PU3NYECKUE BEIMUYMHBL: DJIEKTPUUECKUNA 3apsij,
AIIEKTPUYECKOE T0JI€, HANMPSKEHHOCTD MOJIA, MOTEHIMAN, Pa3HOCTh MOTEHLIUAJIOB;
Ipy ONHCAHWM TMPABUIBHO TPaKTOBAaTh (PU3MYECKUA CMBICT HCHOJIb3yEMbIX
BEJIMYMH, MX OOO3HAUYEHMS] M EJIMHHUIIBI; YKa3blBaThb (POPMYJIbI, CBA3BIBAIOLIUE
JTaHHYIO0 (PU3MYECKYIO0 BETUUUHY C IPYTUMH BEJIMYMHAMU;

aHaAJIM3UPOBaTh (PU3NUECKHE MPOLIECCHl U SIBJICHMS, UCIONB3YS (PU3NUYECKUE
3aKOHBI M MPUHLMUIIBL: 3aKOH BceMupHoro tarotenus, |, Il u 11l 3akons HeroToHa,
3aKOH COXpPAHEHUs MEXAHWYECKOM DJHEpPruM, 3aKOH COXPAaHEHUS HMIIYJIbCa,
OPUHLMI CYNEPHO3ULMN CHUJI, NPUHLIUI PAaBHONPABUS HHEPLUUAIBHBIX CUCTEM
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OTCUY€Ta, MOJIEKYISIPHO-KUHETHYECKYI0 TEOPUIO CTPOCHHS BEIIECTBA, TIa30BbIE
3aKOHBI, CBA3b CPEIHEN KMHETUYECKOW 3HEPIHH TEILUIOBOTO JBMKEHHUS MOJIEKYJ C
aOCOJIIOTHOM TeMIIEpaTypoH, NEPBbI 3aKOH TEPMOAMHAMUKH, 3aKOH COXPaHEHMS
AJIEKTPUYECKOTO 3apsana, 3akoH KyioHa, mpu 3TOM pa3iauyaTh CIOBECHYIO
(bOpMyIUPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCIIOBUS (TpaHUIIb,
001acTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE MPUHLMUIBl JEHCTBUS MAaIlUMH, MHOPUOOPOB U
TEXHUUYECKUX YCTPOMCTB; pa3ianyaTh YCJIOBUSA UX OE30MAaCHOTO HCIIOJIb30BAHUS B
MOBCEIHEBHOM JKU3HU;

BBITIOJHATh AKCIEPUMEHTHI TI0 HCCIEAOBAHUIO (PU3UYECKUX SIBICHUNA H
IPOLIECCOB C HCIIOJIb30BAHUEM IMPSMBIX M KOCBEHHBIX HM3MEPEHUH, NPH 3TOM
dopMynupoBarh mpoOieMy/3ajauy M TUIOTE3Y Y4YEOHOro HKCIEPUMEHTA,
coOupaTh YCTAHOBKY W3 MPEMJIOKEHHOTO O0OpYyIOBaHUS, MPOBOJIUTH OMBIT U
bopMyIUpOBaThH BBIBOBI,

OCYIIIECTBISThH MPSAMbIE U KOCBEHHBIE H3MEPEHUS (PM3MUECKUX BEITUYHH, TPU
TOM BBIOMpaTh ONTHUMAJBHBIA CHOCOO HM3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/IbI OLICHKHU MTOTPEIIHOCTEN U3MEPEHHU;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAYy  (PU3NYECKUMHU  BEJIUYUMHAMH  C
UCTIOJb30BAaHUEM TPSIMBIX HM3MEPEHUH, MPH ITOM KOHCTPYHPOBATH YCTaHOBKY,
(buKCUpOBaTh pe3yNbTaThl MOJTYYEHHOW 3aBUCUMOCTH (DU3MYECKUX BEJIMYMUH B
BUJIE TaOnuIl U rpaduKoB, AeNaTh BBIBOBI IO pe3yJibTaTaM HCCIEAOBAHNUS;

co0ro1aTh npaBuja 0€30MacHOro TpyJa MpH MPOBEACHUHM UCCIIEJOBAaHUN B
pamMKax y4eOHOro SKCIIEpUMEHTa, Yy4eOHO-HCCIEeNOBATEIbCKOW U MPOEKTHOU
NEeATEIbHOCTH C MCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB U JaOOPATOPHOTO
000opy1I0BaHUS;

pemarh pacuéTHble 3aJa4dl C SBHO 3aJaHHON (DU3MYECKOW MOJIEINbIO,
UCIOJB3YS (PU3UUECKHE 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBUSA 3a/1a4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEIMYMHBI U (POPMYIIbI,
HEOoOXoauMble NJisi €€ pellleHUs, TPOBOAUTh PacyE€Thl M OLIEHUBATh PEaJIbHOCTh
MOJIy4YeHHOTO 3HAYeHUS (PU3UYECKON BEJIUYUHBI;

pelaTh KaueCTBEHHBIE 33/1a4U: BHICTPAUBATh JJOTHYECKH HEMPOTHUBOPEUHUBYIO
LEMOYKY PACCYXKIACHUN C OMNOpPOM HA HM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
dbuzndeckue SBICHUS;

UCIIOJIb30BaTh ~ MpPU  PEIICEHHH  y4eOHBIX  3aJa4  COBPEMEHHbBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALUU
U TPEJCTAaBJICHUS y4eOHOU M HAYYHO-TIOMYJISIPHON MH(POpPMAIUH, MOJTYYCHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUUECKH aHATTU3UPOBATh MOJIydaeMyto HH(POPMAILIUIO;
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IPUBOJUTH MPUMEPHI BKJIaJ]a POCCUHCKUX U 3apYOECKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE MPOLECCOB OKPYKAIIIET0 MHUpPA, B PA3BUTHE
TEXHUKH U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUA MO (PU3UKE B MOBCEAHEBHON KU3HU
Ui obecrieueHus: 6€30MacHOCTU MPH OOpaleHUH ¢ MPUOOpPaMU U TEXHUYECKUMU
yCTPOMCTBaMH, JJIsl COXPAHEHUS 3I0pPOBbS U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
IIOBEJCHUS B OKPYKAIOILEH CpEAE;

paboTaTh B TpyHIe€ C BBIIOJHEHUEM pa3JIMYHBIX COLHUAIbHBIX PpOJIEH,
IUIAHUPOBaTh pPabOTy TpyHNbl, PALUOHAIBHO pACHpPEleNiATh OOSA3aHHOCTU WU
IUIAHUPOBATH JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIEKBaTHO OLICHHBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE PACCMAaTPUBAEMOM IPOOIEMBI.

K xonumy oOydenuss B 11 kiacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JI0OJKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00YUAIOIINXCS YMEHU:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MECTO (PU3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH H
TEXHOJIOTUH, B TPAKTUYECKOU NEATENBHOCTH JIOAEH, LEITOCTHOCTh M EIUHCTBO
($u3nYECKOil KapTUHBI MUPA;

YUUTHIBaTh TPAHUILBl MPUMEHEHUS W3YYEHHBIX (U3NYECKUX MOJEIIEH:
TOYEYHBIN JJIEKTPUUECKUH 3apsl, JIyd CBETA, TOUEYHbIN UCTOYHUK CBETA, SAEpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOIO siApa MpH PElIeHUH (PU3NYECKUuX
3a/1ay;

pacrno3HaBaTh (pU3MUECKHUE SIBJICHUS (TIPOIECChl) U OOBIICHATh UX Ha OCHOBE
3aKOHOB 3JICKTPOAMHAMMUKHN U KBAaHTOBOW (PM3UKU: AJIEKTpUUECKasi IPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JECUCTBUS TOKA, B3aUMOJECHCTBUE
MarHuTOB, JJICKTPOMAarHUTHasT WHAYKUUS, JEWCTBHME MAarHUTHOTO TIOJS Ha
IPOBOJAHUK C TOKOM U JBIXKYIIMHCS 3apsi, 3JEKTPOMarHUTHbIE KOJIEOaHUS U
BOJIHBI, NPSIMOJINHEWHOE PACHPOCTPAHEHHE CBETA, OTPaXCHHE, IPEIOMIICHUE,
uHTeppepeHus, audpakuus W MOJASpU3alUs CBETa, JUCIEpPCUsi CBETa,
dbotoanekTpudeckuii 3gdext (poTodrddexT), cBeTOBOE AaBieHNUE, BOSHUKHOBEHUE
JUHENYaToro CHeKTpa aToMa BOJOPOJA, €CTECTBEHHas U MCKYCCTBEHHas
PaANOaKTUBHOCTH;

ONKCHIBATh W3YYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pa3JIMYHBIX  cped) W
AIIEKTPOMArHUTHBIE $IBJIEHUS (TIPOLECCHI), MCHOJb3YyAd (U3UUYECKUE BEIMYUHBIL:
AIIEKTPUYECKUI 3apsl, CHJIa TOKA, JJIEKTPUUYECKOE HANpPSKEHHE, JIEKTPUYECKOE
COINPOTHUBIIEHUE, PAa3HOCTh MOTEHIIMAJIOB, AJIEKTPOABIKYINAsA cuia, paboTa TOKa,
WHAYKIOUS MarHATHOTO MoJjs, cuia Awmmepa, cuia JlopeHua, WHIyKTUBHOCTH
KAaTyLIKH, SHEPrus DJJEKTPUYECKOrO0 M MArHUTHOIO IIOJIEH, MEPUOJ M 4YacToTa
KoneOaHuil B KoJeOATEeIbHOM KOHTYpe, 3aps] U cujla ToKa B IIpolecce
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TapMOHUYECKHX JJICKTPOMATHUTHBIX KoJieOaHWU, (OKYCHOE pACCTOSHUE U
ONTHYECKas CWUJia JIMH3BI, MPU ONHUCAHWHM TPABUIBLHO TPAKTOBATh (HHU3HMUECCKUUN
CMBICII HCIIOJIb3YEMBIX BEJIMYMH, HMX OOO3HAUYCHWS W €IUHMIIBI, YKa3bIBaTh
GbopMyIbl, CBS3BIBAIOIIME JAaHHYIO (PU3MYECKYIO BEIMYMHY C JPYTUMHU
BEJINYHMHAMM;

OMHUCHIBATh HW3YUYCHHBIC KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCIOIb3Ys
dbu3nyecKre BEIWYUHBI: CKOPOCTh JJEKTPOMArHUTHBIX BOJH, JJIMHA BOJIHBI U
4acToTa CBETA, SHEPTUs U UMMYJIbC (OTOHA, MEPHO]T TIoJIypaciaja, SHEPrus CBI3U
aTOMHBIX S7Iep, IPU ONHUCAHWHM TPABUIBHO TPAKTOBATh (DU3UYECKUM CMBICT
UCIIOJB3YEMbIX BEJIMYUH, UX OO0O3HAYCHHUS M €IUHMIIbI, YKa3biBaTh (HOPMYIIbI,
CBSI3bIBAIONIME JIAHHYI0 (U3UYECKYIO BEJIMYMHY C JAPYTMMHU BEJIMYUHAMH,
BBIYUCIISATh 3HAUCHUE (DU3NUSCKON BEITUUMHBI,

aHAJTU3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONb3Ys (PU3MUECKUe
3aKOHBI M TPUHLMUNBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEIBHOTO U MapAJLICIIbHOTO
COCIMHEHUS TPOBOJHUKOB, 3aKOH Joyns—JIeHla, 3aKOH 3IEKTPOMArHUTHOU
MHIYKIWAH, 3aKOH NPSIMOJIMHEMHOTO PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPAKECHUSA
CBETa, 3aKOHBI MPEIOMJICHUS CBETa, YpaBHeHHE ODiHINTeHHA i1 doTodrddekTa,
3aKOH COXPAHEHHUsI AHEPrUH, 3aKOH COXPAHCHHUS MMITYyJIbCa, 3aKOH COXPaHCHUS
AIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHUsS MAacCOBOr0 4YMCIa, MOCTyJarhl bopa,
3aKOH PaJIMOAaKTUBHOIO pacmaja, Py 3TOM pa3indaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHA, €ro MaTeMaTHYEeCKOe BBIPAXKEHHE M YCIOBHSA (TpaHUIBI, 00JacTH)
MPUMEHUMOCTH;

ONpEACsATh HAMPABICHUE BEKTOPA MHIYKIIMM MAarHUTHOTO MOJISI POBOIHUKA
C TOKOM, cuiibl AMmnepa u cuiibl Jlopenua;

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

BBITIOJTHATDh DKCIICPUMEHTHI 110 HCCIICAOBAaHUI0 (DHU3WYECKUX SBJICHUN M
MPOLIECCOB C HCIOJIb30BAHUEM IMPAMBIX M KOCBEHHBIX HM3MEPEHUM: MPU 3TOM
dbopmynupoBath TpoOiieMy/3agadyy M TUMNOTE3y Y4eOHOro IKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 TMPEIJI0KEHHOTO OOOpYAOBaHUS, MPOBOJAUTH OMBIT U
(bopMyIMpPOBaTH BHIBOIHI,

OCYIIECTBIISAThH MPSIMbIC M KOCBEHHBIC U3MEPECHUS (PU3NUECKUX BEIUYHH, TIPH
ATOM BBIOMpPaTh ONTUMAJBHBIA CIIOCOO0 W3MEPEHUS W HCIOJIb30BaTh W3BECTHHIC
METObI OLIEHKH TTOTPEMIHOCTEN U3MEPEHNUM;

HCCIICIOBATh 3aBHCUMOCTH  (DM3WYECKUX BEIWYHMH C HCIIOJb30BaHUEM
NPSMBIX HM3MEPEHUH: MPU OSTOM KOHCTPYMPOBATH YCTAHOBKY, (PUKCHPOBATH
pPE3yNbTAThl MOTYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEIUYMH B BUC TAOJHUIl U
rpaduKoOB, JIeJIaTh BBIBOJIBI 11O PE3yJIbTaTaM UCCIICIOBAHMUS;
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co0mo1aTh mpaBuia 0€30MacHOTrO TpyJa MPH MPOBEACHUH UCCIIEOBAHUNA B
pamMKax y4eOHOro SKCIEpUMEHTa, Yy4eOHO-HCCIEeNOBATENIbCKOW U MPOEKTHOU
JESATEIIBHOCTH C HCIOJIb30BAHUEM H3MEPUTENIbHBIX YCTPOMCTB M J1aOOpaTOPHOTO
000py10BaHUS;

pemarb pacy€THhlE 3aJayd C SIBHO 3aJaHHOM (PM3MYECKOW MOJEINbIO,
UCTIONB3YS (PM3MUECKHE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaJIM3a YCJIOBUA 3a/1a4U
BbIOMpaTh (PU3NYECKYIO MOJEIb, BBIACIATh (PU3NUECKUE BEIUYUHBI U (HOPMYIIbI,
HEOOXOJUMBbIE ISl €€ pElIeHUs, NMPOBOJUTH PAcu€Thl M OLIEHHWBATH PEaTbHOCTH
HOJIy4YEHHOT'0 3Hau€HUs (PU3NUECKON BEINUNHBI;

penaTh KaueCTBEHHbIE 33/1a4l: BBICTPAUBATh JIOTUYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY pPACCYXIACHUH C OMOpPOM Ha M3YyYEHHBIE 3aKOHBbI, 3aKOHOMEPHOCTH M
duznueckue BICHMUS;

UCIONB30BaTh  MPU  pPELIEHUH  y4uyeOHBIX  3aJad  COBpPEMEHHbIE
MH(OPMAIMOHHBIE TEXHOJIOTHH I MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUN
Y TPEICTABJICHUS YUYEOHOW W HAy4YHO-TIOMYJIAPHON MH(GOpPMALIMH, MOTYYEHHON U3
pPa3IUYHBIX UICTOYHUKOB, KPUTUYECKH AHAJTM3UPOBATH MOITYYaeMyI0 HH(OPMAIHIO;

OOBSICHATh MPUHLMIIBI JEHCTBUS MAallMH, OpUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX 0€30MaCHOIO UCHOJIb30BaHUS B MOBCEIHEBHON
KU3HH;

NPUBOJNUTH MPUMEPHI BKJIaJla POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIEIO0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW KU3HU
JUTst o0ecrieyeHus: 6€30MacHOCTH MpU OOpalllEeHuH ¢ MPUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMM, NI COXPAHEHHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTUYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CpelIe;

paboTaTh B TIpyHIe C BBINOJHEHUEM pAa3JIMYHBIX COLUAIbHBIX pOJeil,
IUIAaHUPOBATh PadOTy TPYNIbI, PAUUMOHAIBHO pacHpenesnsiTh OOSI3aHHOCTH U
IUIAHUPOBATH JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIEKBATHO OLICHUBATh
BKJIAJl K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHHE PAaCCMATPUBAEMOMN MTPOOIIEMBI.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
MPOrpaMMbl Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchl
Paznen 1. PU3UKA U METOJAbI HAYYHOI'O TIO3HAHUSA
11 ®usnKa ¥ METOJIbI HAYYHOTO TTO3HAHUS 5 1 bubnnoreka [JOK
' BxopHas KoHTposIpHAs paboTa https://m.edsoo.ru/7f41bf72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bu6nmoreka [JOK
21 Kunemaruia > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Aunamika ! https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2.3 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro 1o pasuery 18
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJIUHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON bubnnorexka [JOK
3.1 9 1
TEOpUHU https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
2 1 1
3 OCHOBBI TEPMOHHAMHKIL 0 https://m.edso0o0.ru/7f41bf72
33 ArperatHble COCTOSIHHSI BEIIECTBA. 5 bubnmoreka [JOK

®da3oBbI€ MEPEXOIBI

https://m.edsoo.ru/7f41bf72
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Hroro no pazgeny 24
Paznen 4. JIEKTPOJANHAMUKA
bubmuorexa [JOK

1 eKTpoCTaTIa 10 https://m.eds00.ru/7f41bf72
42 ITocTosiHHBIN 3eKTprUYecKuil TOK. TOKH B 12 bubmumoreka [IOK

' Pa3IMYHBIX Cpefax https://m.edso0o.ru/7f41bf72

Htoro no paznemny 22

PeszepBHOe Bpemst. [IpoMexyTodHas aTTecTamus 2

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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11 KJIACC
KoiauuecTBO 4acos DJIeKTPOHHbBIE
HaunmenoBanue
Ne (uudpossbie)
pa3ziesioB U TeM KonrTpoabubie IIpakTuuyeckue
n/n Bcero oOpa3oBaTe/ibHbIE
MPOrpamMmbl padoThI padoTbI
pecypchl
Paznen 1. DJIEKTPOJJUMHAMUKA
MarnutHoe mone.
11 DeKTpOMarHuTHas 1 2 3 bubnmnoreka HOK
' UHIYKIHs. BxogHast https://m.edsoo.ru/7f41c97c
KOHTpOJIbHast paboTa
Utoro no pazneny 11
Paszgen 2. KOJJEBAHUS U BOJIHbBI
Mexanuueckue n
2.1 DJIEKTPOMArHUTHBIE 9 1 Bubmiorexa OK
' P https://m.edsoo.ru/7f41c97c
Koe0anus
Mexanuueckue n
2.2 3JIEKTPOMAarHUTHEIE 5 1 Bubmiorexa OK
' p https://m.edsoo.ru/7f41c97c
BOJIHBL
bubnunoreka LIOK
2.3 Onruka 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pasneny 24

Pasznea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCHUTEJBHOCTH

OCHOBBHI CIIEIIHATBHON
3.1 4 1
TEOPUU OTHOCUTEIFHOCTU

bubmmoreka IIOK
https://m.edsoo.ru/7f41c97c

Uroro no pazneny 4

Pa3znea 4. KBAHTOBASA ®U3UKA

DJIeMEHTHI KBAaHTOBOU bubnuoreka [{OK
4.1 6
OIITHUKU https://m.edsoo.ru/7f41c97c
bubnunorexa LIOK
4.2 4
Crpoerye atoma https://m.edsoo.ru/7f41c97c
but6mmorekxa [IOK
4. A
3 TOMHOE A7po > https://m.edsoo.ru/7f41c97c
Uroro mo pazneny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

DJIEMEHTHI aCTPOHOMUU U
51 acTpoU3HKH.
' [TpomexxyTouHas

aTTecTanus

but6mmorexa [IOK
https://m.edsoo.ru/7f41c97c

Uroro no pazneny 7
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Pa3nesn 6. OBOBIIAIOIIEE TIOBTOPEHHUE

6.1 O6o06maromee 4 bubnunorexa LIOK
' HIOBTOPEHHE https://m.edsoo.ru/7f41c97c
Hroro no pasneny 4
PesepBHOE Bpemst 3 ‘ ‘
OBUIEE KOJIMYECTBO 68 6 y
YACOB I10 ITPOI'PAMME

KOHTPOJIBHO-UBMEPUTEJIBHBIE MATEPUAJIBI
JIJISI TPOBEJIEHUS TIPOMEXYTOYHOM ATTECTALIUA
IO NPEJMETY "®U3UKA" J1JIsI 10 KJACCA
3a 2023 — 2023 yueOHBIii roa
IMosicHuTeILHAA 3aIIHUCKA

Urorosast arrectanus no ¢usuke s odydaronuxcs 10 kimacca coctaBieHa Ha OCHOBE
®denepadbHOTO TOCYJIAPCTBEHHOTO O0Ie00pa30BaTEILHOTO CTAaHIApTa OCHOBHOTO OOIIETro
o0pa3oBaHuUsl, B COOTBETCTBUU C ACHCTBYIOIICH MpOrpaMMon 1o (pu3HKe.

Llens aTTecTanuu - OIEHUTH 0011e00pa30BATENbHYIO MOJATOTOBKY YYaIllUXCs IO (DU3UKE
3a kypc 10 kmacca, 3aHumaronuxcs no yuyeonuky Mskumes I'.5., byxosueB b.b., Corckuii
HH.; mnon pemaknuent IlapdentbeBoit H.A., @usuka: yueOnuk i 10 kiacca
o01eo0pa3oBarenbHbIX yupexkaenuit — M.: IIpocsemnienue, 2019

Utoromas arrectanus nmpeicTaBiieHa B JBYX BapHaHTax M pacCuMTaHa

Ha 45MunyT . Pabota coctout u3 22 3a1aHuid, KOTOpbIE pa3/eieHbl Ha

TPU YacTH.

Yactse 1 conepxurt 22 3ananus (Al1-Al17). K kaxnoMmy 3aiaHuto n1ansl 4 BapraHTa OTBETOB,
13 KOTOPBIX TOJILKO OJIUH BepHbIk. Kaxnoe 3aganue oneHuBaercs B 1 6a.

Yacte 2 (B1-B2) comepxuT 3amaHus, B KOTOPHIX HEOOXOIMMO 3alucaTh OTBET B BUJC

Habopa 1udp.

Kaxknoe nmpaBUIIBHO BBITTOJTHEHHOE 3a/IaHUE YacTH 2 OlleHUBaeTcs B 1 Gain.

Yacts 3 conepxut 3 3anaun (C1-C3), kotopble TpeOyrOT MoaHOTO oTBeTa. Kaxknas
3a/iaua olleHUBaeTCs B 2 Oasia.

CopeprkaHue 3a/laHUid BKIIOYAET OCHOBHBIC TIOHSITHS, 3aKOHBI U SIBJICHHS, HEOOXO0IUMBIC
JUIsl yCBOEHUS U3YYEHHOTO MaTepuarna.

Pacnipenenenuie 3a1annii Mo OCHOBHBIM TeMaM Kypca (DU3HKU

No Tem KomnuecTn YPOBEHB CII0KHOCTH
./11 a 0 3amanuii 1- 2- 3-
i i i
1 Kunemarnka Touku 6 4 1 1
2 3aKOHBI MEXaHUKH, CUJIBI B 2 2
MEXaHHUKE
3 3aKOH COXpaHEHUs UMITYJIbCa, 3 2 1
SHEPTUU
4 MonekynspHas puznuka 3 3
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3 TepmoinHaMuka 2 1 1
6 DIIEKTPOCTaTHKA 3 2 1
7 3aKOHBI MOCTOSHHOI'O TOKA 3 2 1
HUTOI'O 2 16 3 3
2

Tabnuua pacnpeneneHys 3ajaHuii B UTOTOBOM TECTE [0 YPOBHSIM CJIOKHOCTH

Ne 111141111112 |2]|2
3a/laHus 112/3(4/5/6(7/8/9/0(1(23[4|5|/6|7(8]9]|0(1]2
Ne Temb1 11111(1(212|3|3|4|/4(4(5/5/6|6|7|7|7|1]6|1]|3
ypoBenrcnox- (1|1 /1(1|1/1(/141}1|1/1(1/2 111|121 3|33
TH

[Mxana AJI TICPEBOJAA YMCJIa IIPABHUIIBHBIX OTBETOB B OILICHKY IIO MISATHOAJJIFHOM IITKAJIC:

Yucno 0-10 |11-15 |16-18 |19-22
MIPaBUIIBHBIX
OTBETOB
Ornenka B Oaiax | 2 3 4 5
1 BapuaHT

Yacts 1

Al. Kakoe Teno u3 nepeuncieHHbIX HUXKE OCTABISECT BUIUMYIO TPACKTOPUIO?

1) Kamenn, magarouii B ropax 2) Msi4 BO BpeMs UTPhI 3)
JIPDKHMK, IPOKJIAIBIBAIOIINI HOBYIO TPAacCy 4) Jlerkoatiier, COBEpIIAIOIINN
MIPBIKOK B BBICOTY

A2. Bo BpeMs moabeMa B ropy CKOPOCTb BEJIOCUIIEIUCTA, JBUTAOIIETOCS MPSIMOJIMHENHO U
PaBHOYCKOPEHHO, M3MEHUIIACh 3a § ¢ oT 5 M/c 10 3 m/c. [Ipu ATOM yCKOpEeHHE BEIOCUTIEIUCTA

OBLIIO paBHO
1) -0,25 m/c2 2) 0,25 m/c2 3) -0,9 m/c2 4) 0,9 m/c2

A3. Ha pucynke npenctaBiieH rpaguk 3aBUCHUMOCTH
MPOEKLMH CKOPOCTH TeJIa OT BpeMeHU. Kakou myTh nponuig

3a MHTEpBaJ BpEMEHU OT 2 10 & ¢? .
1)32m  2)20m 3)16m 4)8wm 2 4 6 8 ne

TCIIO

A4. Touka ABUKETCA C MOCTOSTHHOW MO MOJYJIIO CKOPOCTBIO MO OKPY>KHOCTH paauyca R. Kak
M3MEHUTCS [ICHTPOCTPEMUTEIBLHOE YCKOPEHUE TOUKH, €CJIM €€ CKOPOCTh YBEIUYUTD BJIBOE, a
paguyc OKpPY>KHOCTH BJIBO€ YMEHBIIIUTD?
1) ymenbinTcs B 2 paza  2) yBenuuutces B4 paza  3) yBeau4uTcs B 2 paza

4) yBenuuuTcs B 8 pa3
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AS. Kakoe yckopeHne mpuoOpeTaeT TeJI0 MacCou 5 KT Mo IeHCTBHEM
cunel 20 H? 1) 0,25 m/c? 2) 4 m/c? 3) 2,5 m/c? 4) 50 m/c?

A6. YenoBek Be3 ABYX OJIMHAKOBBIX JIETEH Ha CaHKAX 0 TOPU3OHTAIBHOM 1opore. 3aTeM C
CaHOK BCTaJl OJJUH peOCHOK, HO YEJIOBEK MPOIOKAI IBIKEHUE C TOU e MMOCTOSHHOM
CKOpOCThI0. Kak m3MeHumach cusia TpeHHsl IPU 3TOM?

1) He U3MeHMIach  2) yBeJIMUYMIach B 2 paza 3) yMEHbIIWIACH B 2 pa3ad) yBeanumiack Ha 50%

A7. Teno Maccoit 2 Kr IBHKETCSI CO CKOPOCThIO 3 M/c. KakoB uMITyibe Tea?
1) 5 xr-m/c 2) 6Kr-M/c 3) 1 kr-m/c 4) 18 xr-m/c

A8. Xokketinas maiba maccoit 160 r netut co ckopocThio 36 km/4. KakoBa ee
kuHeTnyeckas sHeprus? 1) 1,6 JIx,2) 104 Jx, 3)0,8 Ix, 4) 8 Ix

A9. Jlubdysus B TBEpABIX TeaX MPOUCXOIUT MEIJICHHEE, UEM B ra3ax, TaK Kak
1) MOJIEKYJIBI TBEPAOTO TeNA TSKEIIEE, YEM MOJIEKYJIBI I'a3a

2) MOJIEKYJIBI TBEPAOTO TeJa O0JIbIIe, YEM MOJICKYJIbI ra3a,

3) MOJIEKYJIBI TBEPAOIO TEIAa MEHEE ITOABUXKHBI, YEM MOJIEKYJIbI ra3a

4) MOJIEKYJIbI TBEPJIOTO TEJIa B3aMMOJICUCTBYIOT cllabee, 4eM MOJIEKYJIbI ra3a

A10. Kak n3MEeHUIIOCH JTaBJIEHUE UJICATBHOTO ra3a, €CJIM B JAHHOM 00BheME CKOPOCTh KaxK0M
MOJIEKYJIbl YMEHBIIWIACH B 2 pa3a, a KOHIIEHTPaIUs 0CTajJach HEM3MEHHOM?
1) yBenuuusnocs B 4 pasa, 2) yBEIMYMUIIOCH B 2 pasa, 3) HE U3MEHMIIOCH,
4) yMEeHBIIWIIOCH B 4 pa3a

A11l. Kakoe U3 nmpuBEIEHHBIX HUKE BBIPAKEHUN COOTBETCTBYET (DOPMYIie KOJIMYECTBA
BeIeCTBA?
1) M 2) M 3)N 4)v- Ny

NA mQ N
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A12. Bo3nyx B KOMHaTE€ COCTOUT U3 CMECH Ta30B: BOAOPOA, KUCIOPO/Ia, a30Ta, BOJSHBIX MAPOB,
YTIICKUCIIOTo Ta3a u ap. Kakoi u3 Gu3nYecKux mapamMeTpoB 3TUX ra30B 005A3aTeIbHO OJIMHAKOB
P TEILIOBOM PaBHOBECUU?

1) naBieHue 2) Temmeparypa  3) KOHIEHTpanuss  4) IIIOTHOCTD

A13. T"a3 coepum padoty 400 [k, v Ipy ATOM €ro BHYTPEHHSIS dHEPTUsl yMeHbImiack Ha 100
JIx. B aToMm npouecce ras

1) moyunn konuyecTBo TeruoThl 500 Ik 2) momyunn komudectBo TertoTel 300 Ik

3) otan koiauuectBo TemoTel 500 [ 4) ortaan komuuecTBo TermtoTel 300 [k

Al4. Ot BoasiHOM Karuiu, 00J1a/IaBIIeH 3aps oM +(], OTIETUIIACh KaIUIsl C SJIEKTPUUYECKUM
3apsinoM —(. Kakum cran 3apsg ocTaBmieics Karim?

1) +2q 2) +q 3) 4) -2q

A135. JIBa TOUEUYHBIX 3apsAaa IPUTATUBAKOTCA IPYT K IPYTY TOJBKO B TOM CIIy4dae, €CIIU 3apsi/ibl
1) OIMHAKOBBI 110 3HAKY U 110 MOJYJIIO

2) OIMHAKOBBHI 10 3HAKY, HO 0053aTEJIbHO Pa3IMUHBI [10 MOAYIIIO

3) pa3iMuHBbI 110 3HAKYy U JIH0ObIE M0 MO0

4) pa3IU4HBbI 110 3HaKy, HO 00513aTeIbHO OJIMHAKOBBI 110 MOYIIIO

A16. Hanpsixenue Ha koHIIaxX pe3uctopa paBHo 60 B, cuna Toka B pesucrope paBHa 3 A. Uemy
PaBHO COMPOTHUBIIEHUE pe3ucTopa?
1) 0,04 Om 2) 0,05 Om 3) 20 Om 4) 180 Om

A17. BIC ucrounuka paBHa 8 B, BHemHee conpotupnenue 3 Om, BHyTpeHHEE

conpotusieHue 1 Om. Cuna Toka B OJIHOM LIENU paBHA
1)32 A 2)25 A 3)2A 4)0,5 A

Yacrtp 2

B1. Bo Bpemsi peMOHTa 3JIEKTPOILUIUTKY YKOPOTHIIN €€ CriHpalib. Kak M3MEHUIMCh MPU ’TOM
CONPOTHUBJIEHUE CIIUPAJIH, CUJIa TOKA U MOITHOCTH ANEeKTpoIunTKu? HanpsikeHue B ceTu
OCTaeTCsl HEU3MEHHBIM.

K kaxmo#t mo3uiiuu nepBoro cTojdima noadepruTe COOTBETCTBYIOINIYIO TTO3UIIUIO BTOPOTO
CTOJIOIA ¥ 3aITUIIINTE B TAOTUILY.

dusnyeckas BeIMYNHA HN3Mmenenne BeTUIHUHBI
A) conpoTHUBIIEHHE CIIUPAIIU 1) yBenmuuuTcs

b) cuna Toka B ciupanu 2) YMCHBIIIaeTCsl

B) BhIzENAIONIASCS MOIITHOCTh 3) HE U3MEHHUTCS

B2. [ToctaBbTe B COOTBETCTBHE (PU3UUECKYIO BEIMUUHY U €IUHUILY €€ U3MEPEHUS B
CHU. Ousznueckas BeanunHa EquHnna BeITMUuHBI

A) cKopocCTh 1) m/c?

b) myTh 2) Kr-m/c

B) ummyinsc 3) kr-m/c?
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I') yckopeHue 4) m/c

5) M
K kax10¥i IO3UITMH ITEPBOTO CTOJIONA ITOA0SPUTE COOTBETCTBYIOIIYIO ITO3UIIHIO BTOPOTO
CTOJIOIA ¥ 3aIUIINTE B TAOTHUILY.
Yacrtp 3
C1. [IBa nenoasmxubIX 3apsaa 0,5 HKi u 4 1K1 HaxoaaTCs B BaKyyMe Ha pacCTOSIHUU 6 ¢M
ApyT OT apyra. YeMy paBHa KyJIOHOBCKasl CHJIa B3aMMOJICHCTBHS MKy HUMU?

C2. ABTOMOOUIIB Maccoil 2 T IBUKETCS IO BBITYKIOMY MOCTY, UMEIOIIEMY PaAlyC KPUBHU3HBI
200 M, co ckopocThio 36 kM/4. Haiiaure cuimy HOpManbHOTO JIaBJICHUS B BEpXHEH TOUKE
TPACKTOPHUH.

KOHTPOJIbHO-UBMEPUTEJ/IbHBIE MATEPUAJIbI
JJIAA TIPOBEAEHUA ITPOMEKYTOYHOU ATTECTAIMHU
IO ITIPEJIMETY ®U3UKA JUIA 11 KJIACCA

3a 2023— 2023 yueOHBIii roa

IosicHuTeIbHAA 3aMUCKA
K HTOTOBOMY TE€CTHPOBAHHIO M0 (pU3HKe [JIsi MPOMEKYTOYHON ATTECTAHH
o0yuarwmuxcs 11 kiaacca

HrtoroBasi KOHTpoJibHasE paboTa 1o ¢u3uke aiga odywaromuxcs 11 kimacca cocraBiieHa Ha
ocHoBe DeniepanbHOro rocyAapCTBEHHOrO 00111e00pa30BaTeIbHOIO CTaHIapTa OCHOBHOI'O OOIIETO
o0pa3oBaHusl, B COOTBETCTBUU C ACUCTBYIOIICH MPOrpaMMon 1o (pU3HKeE.

Ilenb paboOTHI - OIIEHUTH 00IICO0pPa30BATEIBHYIO MTOATOTOBKY YUalIUXcs M0 (PU3HUKE 32 BECh
Kypc.

HroroBast KoHTpoOJIbHAS paboTa paccunTaHa Ha 45 MUHYT .

Pabota coctout u3z 22 3aaHuii, KOTOpPbIC pa3AeieHbl HA TPU YaCTH.

Yacte 1 conepxut 10 3amanus (A1-A10). K kaxgomy 3agaHuto qaHbl 4 BapuaHTa OTBETOB,
13 KOTOPBIX TOJBKO OJMH BepHbIN. Kaxmoe 3amanue oneHuBaercs B 1 6ai.

Yacts 2 (B1-B4) conmepxutr 3amaHusi, B KOTOPbIX HEOOXOAMMO 3amucaTh OTBET B BHJIE
Habopa mudp. Kaxmoe mpaBUIIbHO BBIITOJIHEHHOE 3a/IaHUE YaCTH 2 OIleHUBaeTcs B 1 6ayi.

Yacts 2 comepxut 2 3amaun (C1-C2), kotopeie TpeOyroT mosHoro oTBeTa. Kaxkmas 3agada
olleHUBaeTcs B 2 Oasia.

CopeprkaHue 3aJaHUI BKIIFOUYAE€T OCHOBHBIC TIOHATHUS, 3aKOHBI U SIBJICHUS, HEOOXOAUMBIC JJIS

YCBOCHUA U3YUCHHOI'O MaTcpuala.
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Bapunant 1

Al. PacTsaHyrast Ha 2 CM cTajsibHasI NMpyXHHa odsagaeT MmoTeH-
HUANTBHOM 3Hepruei ynpyrom nepopmaumm 4 J1k. Kak name-
HUTCA MMOTCHLIMAJIbHAA SHEPTrus yNpyroi aedopMaiin 3Tou
IIPY>KUHBI [IPH YMEHBIIIEHHUH €€ pacTsKeHHsI Ha 1 cMm?

[]1) ymeHbuuTcsa Ha 1 JIx

[ 12) ymenbiiuTes Ha 2 JIx
[ 13) ymeubwures Ha 3 JIx

[[14) ymenbuiurcsa Ha 4 JIxX

A2. UcTOUHHMK CBcTa U Habawnarejb ABUXYTCS B UHEPLIU-
aNbHOM CHMCTEMeE OTcUYeTa HaBCTpedy APYr JApYyry € HOCTOSIH-
HBIMHU H OIMHAKOBBIMH MO MOIYIIO CKOpOCTIMHU v. Hannure
CKOPOCTb CBETOBBIX BOJIH, 3a(pMKCHPOBaAHHYI0 HA0II0OaTe/IeEM
(c — CKOpPOCTB CBETa B BAKYYME).

[1De

[ ec+v

[(13)c+2v

[]4)2v

A3. IInacTUHBI U3 MEIH U 30JI0TA TIHATEJILHO OTIOJUPOBAIHN,
3aTE€M MEIHYIO TUIACTHHY MOJIOXKHWIIU MOBEPX 30JI0TOI U ILJIOT-
HO NpMXaldHu. byneTr 1M B TaKOM onbITe [IpoUcxoauTb auddy-
31T aTOMOB 30JI0Ta B MElb 1 aTOMOB MEIH B 30J10TO?

[11) 6yner |

[ 12) Tonbko nuddys3ns aroMOB MEAU B 30JI0TO

[ 13) Tonbko nnddysust aToMOB 30J10Ta B MeOb

[ 14) mnddysunm He Gyner

Ad. B npoluecce cxaTust rNIpyU NOCTOSSHHOM JaBJIEHHUHU BHYT-
PEHHSIS IHEPIUsi HACAIbHOIO OAHOATOMHOTO ra3a U3MEeHWIACh
Ha 900 J1x. Onpenenure padboTy, KOTOPYIO COBEPLLIHWIIU NPH
5TOM Hal ra30M BHEIITHUE CHUJIbI.

[ 11) 1800 Ox

[12) 900 Ox

[13) 600 Ox

[]4) 400 Ix

AS. B konebare/ibHOM KOHTYpPE CHJa TOKa B KAaTYIIKE MEHSI -
€TCSI B COOTBETCTBHM C IpaddPMKOM, rnpeacTaBJI€HHBIM Ha pH-
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CYHKEC. OHDCIICJIMTC, B KAKOH MOMEHT BPEMCHH 34psAa Hd KOH-
ACHCATOPC MUHHUMAJIbHBINA.

0 Z t
[12) 154 [14) 1,5 1,
A6. UeMmy paBHO 0o0I1liee CONPOTHUBICHUE YYacTKa LIEeNH, U30-
OpaxXeHHOIo Ha pUCyHKe, ecin R, = 10 Om, R, = 15 Owm,

R,=50M, R,=4Om, R, =1 Om?

RI
_:_ Rs R4 Rs
—>— H O+ 1>
—
R2
[]1)9Om [13) 16 Om
[12) 120m [14) 34 Om

A7. Ilo rpapuKy 3aBUCUMOCTH YHMCJIa HEpACIIaBILIMXCS sLIIEP
aMEpULIMsI OT BpEMEHU HAUAUTE BpeMsl, B TEUEHUE KOTOPOro
YHUCJIO HEPACTaBIIUXCH SIACP M30TOIIa YMCHBILIHTCS B 2 pa3a.

14 000
12 0001
10 000 1
8 000 1
6 000+
4 000 +
2 000

— —
0 200 400 600 ¢, aer

[11) 50 ner [ 13) 200 aner
[ 12) 150 ner [ ]4) 300 ner

AS8. Teno Mmaccoi m, paBHOI 2 KI', IBUXETCS ITO MIPSIMOJIMHEH -
HOM TpPaeKTOPHUH TakK, YTO €ro KOOPpIAHMHATBLI 3aBHCAT OT Bpe-
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MCHH B COOTBETCTBUHU C ypaBHeHUeM x = 3 + 5¢ — 212, Yemy

paBeH MOIYJIb CHJIbl F M KaK HanpanJieH BEKTop F?

[ 11) F= 8 H; nHanpasneHue BekTopa F COBIIagaeT ¢ OChbIo X

[ 12) F = 8 H; HanpaBlieHH€e BeKTOpPa F NPOTUBOTIIOJIOXHO
OCH X

[ 13) F= 10 H; HanpaBieHUe BeKTopa F NpOTUBOTIONOXHO
OCH X

[14) F= 4 H; nanpasaenue BekTopa F cOBIIANACT C OCbIO X

A9, KoHBKOOCXCII Maccoil 68 kI, CTos Ha KOHbKAaX Ha JIby,
OpocaeT KaMeHb 4 KI CO CKOpPOCTbIO 5 M/c noa yrjioMm 30° K ro-
pu30HTY. Kakylo cKopocTb ITpHOOpPCTAET KOHBKOOEXKEL cpa3y
nocJie dpocka?

(110,17 m/c [ 13)0,25m/c

[ 12)0,21 m/c [ 14)0,29 m/c

A10. UneanbHBIH ra3, KOJIM4eCTBO KOTOPOIro paBHO 1,5 MoJIb,
COBeplIaeT npolecc a—b, u300pakeHHbIM Ha rpadpuke. Hai-
IUTE TeMIiepaTypy rasa, HaXOISIIETOCs B COCTOSSHUN, KOTO-
pPOMY COOTBCTCTBYET TOYKaA b.

p, 105 Tla A
a b
S T
i :
| 1
’ { " } >
1 2 3 4 V.n
[11) 140K [13) 180K
[12) 160 K []4) 200 K

B1. ABTOMOOMWIBL MacCoi m, paBHOU 1 T, ABUXKETCA CO CKOPO-
cThio v = 20 M/C 110 BBINYKJIOMY MOCTY, I1PCACTaBISIOLICMY
coboi Ayry okpyXKHocTH paguycoM R = 100 m. C kakoii cuiioi
aBTOMOOUJIL IABUT HA MOCT B BepxHel ero touke? (OTBeT Bbi-
pa3uTe B KWIOHbIOTOHax (KH).)

B2. Cpennuii KBaapaT CKOPOCTH MOCTYIIATEIBHOTO ABUXCHMU S
Mmosiekya rasa paseH 10° m2/c2. UeMy paBHa IUTOTHOCTB 3TOTO
rasa, ecJid OH HaxXOJMTCH 1o/ nasjicHueM 3 - 10° Ma?
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B3. Ha oOxnankax niaiockoro KoHAcHcaTopa 3apsiabl [0 MO-
ayso pasHbl Beanuude 8- 10~10 Ku. [1pu nepeMeieHyu B Ba-
KyyMe Karnenbky Macia ¢ 3apsyiom 1072 Ki1 oT onHoi iacTHi-
KM KOHJICHCATOpa K APYyIroi ee KMHETUYEeCKast SHEPIus I10J,
NeHCTBUEM 110151 yBeanumuBaetcs Ha 2- 1077 Tx. UeMy paBHa
pPa3HOCTb NMOTCHIIMAJIOB MEX/y 00KJTaiKaMu KOHAeHcaTopa?
(OTBeT BeIpa3uTe B Ki1oBosibTax (KB).)

B4. Cser mamaet u3 Bo34yXa Ha ITOBEPXHOCTD BOAbI (110Ka3a-

4
TENb MPEAOMIECHUS 1 = 3 ) TaK, YTO OTPAXKEHHBIN U MPEAOM-

JICHHBIN JIyYH 00pa3yIoT 11PAMO# yroy. HeMy paBeH CUHYC yIjia
nageHus ceeta? (OTBET AalTE C TOYHOCTHIO 0O JECSTHIX. )

C1. MareMaTH4YeCKM MAasATHUK MACCOM /s /s h/v
m = 100 r, noaBewleHHbIA HA HUTH, TTPOXOJTUT |
NnoJIOXKEHUE, ompelleisieMoe yIiioM o = 60° Q
¢ Beptukanbio. (CM. pucyHoK.) B aToM noso-

JKEHUM HaTsXKeHUe nutv 7 pasHo | H. Yemy

paBCH MOIYJb YCKOPEHHS LIAPUKA B 3TOT MO-

MeHT?

C2. B reMHoI1 KOMHAaTC Ha CTOJIC CTOMUT ra3opa3psaHasi lamlia,
M3Jyvyalollias BepTUKAIbHYIO I10JIOCKY KPACHOTO CBCUCHMUS.
[To 3amaHMI0 yYUTENAS YYCHUK CMOTPHUT Ha IaMITy yepes3 CTeK-
JSTHHYIO TIPU3MY CIIEKTPOCKOIIa U OTYETIMBO BUIAUT YXE TPH
LBCTHBIC TUHUH: KPACHYIO, OPAHXKEBYIO M roJiyoylo. 3aTecM oH
CMOTPHMT Ha JJaMITy Yyepe3 AN pakLIMOHHYIO PELLETKY, paciio-
JIOXHWB UHITPUXH PELLIETKH BePTUKAIbHO. YUTO B 3TOM ciiyyae oH
MOXET YBUIETh? OOOCHYHTEC CBOU BBIBO/IbI.
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JOKYMEHT NOJANUCAH 3JEKTPOHHOH! NMOJANUCHIO
HOAJIMHHOCTD TOKYMEHTA NOATBEPXK/IEHA.

w ITPOBEPEHO B IIPOI'PAMME KPUIITOAPM.
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