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HHOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢usuke 6a30BOro ypoBHsS Ha ypOBHE CpemaHero o0Imero oOpa3oBaHUS
pazpaboTaHa Ha OCHOBE IIOJIOKEHUH M TpeOOBaHUN K pe3ysibTaTaM OCBOEHHUS OCHOBHOM
oOpa3zoBarenbHON mporpammel, mnpeacraBieHHIXx B PI'OC COO, a Ttakke ¢ yd€rom
¢benepanbHOil pabodeil mporpaMMbl BOCHHTAHUS W KOHICNIMU NPENOJaBaHUS Y4eOHOTO
npenmeTta «®Puznka» B 00pa3oBaTeNbHBIX opraHu3anusx Poccuiickoir  Deneparum,
peasm3yIoNX OCHOBHbBIE 00pa30BaTeNbHbBIE TPOTrPAMMBI.

Conep:xaHue mporpaMMmbl 1o (HU3UKE HANpaBiIeHO Ha (HOPMHPOBAHHE €CTECTBEHHO-
Hay4yHOW KapTHHBI Mupa oOydaroumxcs 10—11 kmaccoB npu oOyueHuH ux (u3nke Ha 6a30BOM
YpOBHE Ha OCHOBE CHUCTEMHO-/1eATeJIbHOCTHOrO nmoaxoaa. [Iporpamma no ¢usuke COOTBETCTBYET
tpeboBanusaM ®I'OC COO k miaHUPYEeMbIM JTUYHOCTHBIM, NMPEIMETHBIM U METaIlpeAMETHBIM
pe3ysbTaTaM OOYy4YEHHS, a TAaKKE YYUTHIBAET HEOOXOAMMOCTh peaM3allMM MEXIPEIMETHBIX
cBsizell (DU3MKM C €CTECTBEHHO-HAaY4YHBbIMH Yy4eOHBIMHU INpeameTamMu. B Hell onpenenstorcs
OCHOBHBIC II€JIM M3y4eHHUs (U3UKHU Ha YPOBHE CPEAHEro o0mero odopa3oBaHUs, MIIAaHHUPYEMbIe
pe3ynbTaThl OCBOEHHUS Kypca (M3HMKHU: IJUYHOCTHBIC, METampeaMETHbIe, NpeAMETHbIe (Ha
06a30BOM YpOBHE).

[Tporpamma o ¢u3KKe BKIIOYAET:

® [UIaHUpyeMble pe3yJbTaThl OCBOEHUS Kypca (pu3uKu Ha 6a30BOM ypOBHE, B TOM YHCIIE

IIPEeAMETHBIE PE3YIIbTATHI 10 TOAAM O0Y4EHMUS;

e conepxaHue yueOHoro npeamera « Pu3nkay» 1mo rogam o0ydeHusl.

du3uka Kak HayKa o HanboJiee OOIMX 3aKOHaX MPUPOBI, BHICTYIAs B KA4eCTBE y4eOHOT O
npeAMeTa B LIKOJIe, BHOCUT CYIIECTBEHHBINH BKJIaJ B CHCTEMY 3HaHHIl 00 OKpyXkarolleM MHpE.
HIkonbHbI Kypc OHU3MKM — CHUCTEMOOOpa3yroUMi sl €CTeCTBEHHO-HAayYHBIX YueOHBIX
IIPEMETOB, OCKOJIbKY (PU3HUECKHE 3aKOHBI JIEXKAT B OCHOBE IIPOLIECCOB U SBJICHUN, H3y4aeMbIX
XUMHEH, Ouonoruei, ¢pusznyeckoil reorpadpueil u actpoHomuen. Mcnonp3oBaHne U akTUBHOE
npuMeHeHne (U3MYeCKUX 3HAHWM ONpenensieT XapakTep U pPa3BUTHE Pa3HOOOpa3HBIX
TEXHOJIIOTHI B cdepe SHEPreTHKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, MOJYyYEHHUS HOBBIX
MaTepuasoB C 3aJaHHBIMU CBONCTBaAMH U Apyrux. M3yuenue UMKy BHOCUT OCHOBHOW BKJIAJ B
(bopMupOBaHNE €CTECTBEHHO-HAYYHOW KapTUHBI MHpa 00y4aromuxcsi, B GOpMUPOBAHUE YMEHHI
IIPUMEHSATh HAyYHBIH METOJ] ITO3HAHMS TP BBIITOJIHEHNN UMH Y4€OHBIX UCCIIEOBAHUH.

B ocHOBY Kypca GHU3UKH Ui YPOBHSI CPEAHEro 00IIero o0pa3oBaHMs MOJIO0XKEH psa UeH,

KOTOPBIC MOKXHO paCCMATPUBATh KaK IIPUHIUIILI €TI0 ITIOCTPOCHUS.



Hoes yenocmunocmu. B cOOTBETCTBHM € HEHM KYpC SBJISICTCS JIOTHYECKU 3aBEPIIEHHBIM, OH
COAEPXKUT MaTepuaj U3 BCEX pa3leNioB (U3MKH, BKIIOYAET KaK BOMPOCH KIACCUUYECKOW, TaK W
COBpEMEHHOU (pU3HKH.

Hoes eenepanuzayuu. B cooTBeTCTBUM C HEW MaTepuan Kypca Gu3nku o0ObeJUHEH BOKPYT
¢busnyeckux Teopuil. BemymmMm B Kypce sBIsieTcss (OpPMHpPOBaHHE MPEACTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaT€pUH, BEILIECTBE U MOJIE.

Hoes eymanumapusayuu. E€ peanmzanus npeamnoiaraeT UCIOIb30BaHUE TYMAaHUTAPHOTO
noTeHuanta GU3NIecKoil HayKu, OCMBICTICHHUE CBSI3U Pa3BUTHs (PU3HUKHU ¢ pa3BUTHEM OOILECTBA,
a TaKXKe ¢ MUPOBO33PEHY €CKUMH, HPABCTBEHHBIMH U YKOJIOTHUECKUMH MTPOOJIEMaMHU.

Hoes npuxnaonoii nanpasnennocmu. Kypc pusnku npeamnoaraetT 3HakOMCTBO C IIUPOKUM
KPYrOM TE€XHUYECKUX U TEXHOJIOTUYECKUX NPUII0KEHUIM U3yUEHHBIX TEOPUM U 3aKOHOB.

Hoes osxonocuzayuu peanu3yercs TOCPENCTBOM BBEACHHUS JJIEMEHTOB COJACpPKaHMUS,
MOCBSIIIEHHBIX 3KOJOTMYECKUM IPOOJIEMaM COBPEMEHHOCTH, KOTOPbIE CBSI3aHbI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKkKe 00CyKIeHUs IPo0JIeM pallMOHAJIbHOTO IPUPOI0I0JIb30BAHUS U
9KOJIOrM4EeCKOM 0€30MacHOCTH.

CrepHEBbIMH 3JIEMEHTaMH Kypca (PU3MKK Ha YPOBHE CpPEIHEr0 OOIIero oO0pa3oBaHHUS
ABIIIOTCA  (u3nueckre Teopuu (PpopMHpOBaHUE MPEACTABICHUNH O CTPYKTYype MOCTPOCHHUS
¢busnyeckoil Teopuu, poiu (QyHIAMEHTAIbHBIX 3aKOHOB W NPUHLHUIIOB B COBPEMEHHBIX
IIPEJCTABICHUAX O NMPUPOAE, FPAHUIIAX INPUMEHUMOCTH TEOpUM, HJI OMMCAHMSI €CTECTBEHHO-
HAyYHBIX SIBJICHUH U MPOLIECCOB).

CucTeMHO-1eSITENLHOCTHBINM MOAX0 B Kypce (PU3MKHU peann3yeTcs MPexIe BCero 3a Cuer
OpraHu3alMy KCIEPUMEHTAILHON JedaTenbHOoCTH oOydaromuxcs. s 6a30Boro ypoBHs Kypca
(U3MKH — 3TO HCIOJIb30BAHUE CHUCTEMBbl (POHTAIBHBIX KPAaTKOBPEMEHHBIX 3KCIIEPUMEHTOB U
71abopaTopHbIX PabOT, KOTOpbIE B IporpaMMme Io (u3nke OObEIMHEHBI B OOLIMI CIHCOK
yU4EHHYECKUX MpPaKTUYECKUuX paboT. BolaeneHne B ykazaHHOM MepeyHe J1abopaTopHBIX padoT,
IPOBOAMMBIX ISl KOHTPOJS M OIIGHKH, OCYIIECTBIISIETCS y4aCTHUKaMH 00pa30BaTeIbHOIO
Ipolecca UcXos U3 0coOEHHOCTE! MUIAHUPOBAaHUS U OCHallleHus kabuHera ¢usuxu. [Ipu sTom
o0ecreunBaeTcsl OBJaJIeHue OO0YyYarolMMHUCS YMEHHUSIMU IPOBOJUTH KOCBEHHBIE H3MEPEHUS,
WCCIICJIOBAHUS 3aBUCHUMOCTEH (DM3MYECKUX BEIUYMH M IIOCTAHOBKY OIBITOB IO TPOBEPKE
MIPEIJI0OAKEHHBIX THUIIOTES.

bonbiioe BHUMaHME yleasSeTCsl PELICHUIO pacdETHBIX U KaueCTBEHHBIX 3ajad. [Ipu stom
JUI pacu€THBIX 3a/1a4 MPHOPUTETOM SBJIAIOTCS 33J]a4M C SIBHO 3aJ]aHHON (PU3NYECKOW MOJEINbIO,
MO3BOJIIIOINE MPUMEHATh M3YyYEHHBIE 3aKOHbl M 3aKOHOMEPHOCTH KaK W3 OJHOrO pasjena

Kypca, TaK ¥ UHTETPUPYs 3HAHUS U3 Pa3HBIX pa3ielioB. /[ KaueCTBEHHBIX 3a7a4 IPUOPUTETOM
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SABIIIIOTCS 3aJaHusl Ha OOBSCHEHHE MPOTEKaHWs (U3MYECKUX SBJICHUNM U TPOLIECCOB B
OKpYy’Kalollel »Xu3HU, TpeOyromue BbIOOpa (u3MuecKoil Momenu Uisi CUTYalluu TMPaKTHUKO-
OpPHEHTHPOBAHHOTO XapaKTepa.
B coorBerctBun ¢ tpeboBaHusmMu PI'OC COO K MaTepHalbHO-TEXHUYECKOMY
obecrieueHnI0 y4eOHOro mporecca 0a3oBblii ypoBEeHb Kypca (M3UKH Ha YpPOBHE CPEIHETO
obmrero oOpa3oBaHUs JODKEH M3Y4aThbCs B YCIOBHUSX MPEAMETHOTO KaOWHeTa (PU3WKU WK B
YCJIOBUSIX MHTETPUPOBAHHOTO KaOWHETa MPEJMETOB €CTECTBEHHO-HAYYHOTr 0 IIUKiIA. B kaOuHeTe
(bU3MKH TOHKHO OBITH HE00X0ANMOE JJAO0paTOPHOE 000PYLOBAHKE /1JISl BBIMOIHEHUS YKa3aHHBIX
B TIporpamMme Mo (U3MKE YYCHWYECKHX MPAKTHUYECKUX paboT W JIEMOHCTpPAIlMOHHOE
o0opyaoBaHUeE.
JlemoHcTpanmonHoe o0OopynoBaHue (GOPMUPYETCS B COOTBETCTBUM C IPUHLIUIIOM
MUHUMAJIBHOM JOCTATOYHOCTH U OOecleynBaeT MOCTAaHOBKY MEPEUNCICHHBIX B MPOrpaMMe 10
(GU3UKe KITIOYEBBIX JIEMOHCTPALUH IS HWCCIICNOBAHUS HM3YY4aeMBIX SIBICHHH W IIPOI[ECCOB,
SMIIUPHYECKUX M (PYHIAMEHTAIBHBIX 3aKOHOB, HX TEXHHYECKUX PUMEHECHUH.
JlaGopaTopHoe 000pyIOBaHKME IS YYCHUYECKHUX IMPAKTHUECKUX padboT (Gopmupyercs B
BHJIE TEMATHYECKUX KOMILIEKTOB U OOECHeurMBaeTcs B pacuére OJHOr0 KOMIUIEKTa Ha JIBYX
oOyyarommxcsa. TemaTHueckHe KOMILIEKTH J1a00paTOpHOro OOOpyHOBaHUS JOJDKHBI OBITH
MOCTPOCHBI Ha KOMIIJIGKCHOM HCIOJIb30BaHUH AHAIOTOBBIX M HU(POBBIX MPHOOPOB, a TaKkKe
KOMITBIOTEPHBIX H3MEPUTENBHBIX CUCTEM B BHJIE IIU(PPOBBIX Ja00paTOpUil.
OCHOBHBIMH LIETSIMU H3y4deHUs (PU3UKH B 00IIEM 00pa30BaHUU SIBIISIOTCS:
e (dopmHpoBaHHE HHTEpeca M CTPEeMJICHHS OOydYaloImMXCs K HAyYHOMY H3y4YCHHUIO
NPUPOJIBI, PAa3BUTHE HX HHTEJUIEKTYaIbHBIX U TBOPYECKHX CIIOCOOHOCTEH;

e Dpa3BUTHE TPEACTABICHUH O HAYYHOM METOAE IMO3HaHUA U (popMupoBaHHE
MCCIIEZIOBATEIHCKOTr0 OTHOILIEHHUS K OKPY>KAIOIIUM SIBJICHUSM;

e (QopmHpoBaHNE HAYYHOTO MHPOBO33PEHHS KaK pe3ybTaTa W3Y4YEHHS] OCHOB CTPOCHHS
MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKH;

e (QopmupoBaHNE YMEHHI OOBICHATD SABJIEHUS C HCIOJIb30BaHUEM (PU3MUECKUX 3HAHUH U
HAyYHBIX 0KA3aTEJbCTB;

e (opMHpOBaHME MPEACTABICHUN O POJM (PU3HUKH JUISL Pa3BUTHS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTUH.

JlocTmkeHne 3THX IieNiell 00ecrednBaeTcs pelIeHUeM CIeIyoIIUX 3aaad B IpoIecce

M3y4deHHs Kypca GU3NKU Ha YPOBHE CPEIHET0 00IIero oOpa3oBaHus:



puoOpeTeHre CUCTEMbl 3HaHUN 00 O0IMX (PU3MYECKUX 3aKOHOMEPHOCTAX, 3aKOHAX,
TEOPUSX, BKIIIOUAS MEXaHHUKY, MOJIEKYJISIPHYIO (PU3UKY, DJIEKTPOINHAMUKY, KBAHTOBYIO
(U3HKY M 3JIEMEHTHI aCTPO(U3HKH;

dbopMupoBaHHE YMEHHI MTPUMEHSITh TEOPETHUECKHE 3HAaHUSA [ OOBSICHEHUs
¢u3nyecknux SBJIEHUH B MPUPOAE W ISl NPUHATUS NPAKTHUECKUX pElIeHUuN B
IMOBCETHEBHOM KU3HMU;

OCBOEHHE CIIOCOOOB pEIIEHUS Ppa3IUYHBIX 3aJad C SBHO 3aJaHHOW (U3NYECKOM
MOJIENbIO, 3a/ay, IO0pa3yMEBAIOLIMX CAMOCTOSITENIFHOE CO3/1aHue  (U3UIECKOM
MO/JIENH, aJIeKBAaTHON yCIIOBUSAM 3aJauu;

[IOHUMaHNEe (PU3MUECKUX OCHOB U INPHUHIUIIOB JEHCTBUS TEXHUYECKUX YCTPOMCTB U
TEXHOJIOTMYECKHX ITPOLIECCOB, UX BIMSHUS HA OKPYKAIOILLYIO CPENY;

OBJIaJICHHE METOJaMHU CaMOCTOSATEIbHOI'O IUIAHUPOBAHUS U MPOBEAEHUS (U3NUYECKUX
OKCIEPUMEHTOB, aHajaM3a MW  MHTEpOpeTauuud  HHPOpMALUH,  OIpEIeIeHus
JIOCTOBEPHOCTH OJIyUEHHOI'O pe3yJIbTaTa;

CO3/IaHHE YCIIOBHH JJI1 Pa3BUTUSI YMEHUH MPOEKTHO-UCCIIEA0BATEIbCKOM, TBOPUECKOM

JCATCIIBHOCTU.

Ha usydenne ¢usuku (6a30BbIi ypOBEHB) Ha YPOBHE CPEIHEro OOIIero oO0pa3oBaHUS

orBoautcst 136 yacos: B 10 kimacce — 68 vacoB (2 gaca B Hemenmo), B 11 kimacce — 68 gacos (2

gaca B HEJIEJIO).

[Ipeanaraemslii B mporpamme 1o (Gu3MKe nepedeHb Ja00paTOPHBIX M MPAKTHUECKUX padoT

ABISICTCS PEKOMEH/IOBAHHBIM, YYHTENb JENAeT BHIOOp MpPOBEIEHHs JIaOOPaTOPHBIX paboT H

OIIBITOB C y‘léTOM HHIWBHUAYAJIbHBIX ocobeHHOCTEH 06yqa}oumxc;1.



COJEPXAHUE OBYYEHUA

10 KJIACC
Pa3znen 1. ®u3uka 1 MeTOAbI HAYYHOTO NO3HAHUS

®usuka — Hayka o npupone. Haydnele mMeTonbl mO3HaHUS OKpyskarouero mupa. Pomnb
SKCIIEpUMEHTA U TEOPUHU B TPOLIECCE MO3HAHUS IPUPOABI. DKCIIEPUMEHT B (PU3HUKE.

MogenupoBanue ¢u3nYecKux sBJIEHUN U mpoueccoB. Hayunsie runotessl. Ouznueckue
3aKOHBI U TeOpHH. [ paHUIBI IPUMEHUMOCTH PU3NUECKUX 3aKOHOB. [IpUHIIUIT COOTBETCTBHUS.

Poms m mecrto ¢u3uku B (HOpPMUPOBAaHMHM COBPEMEHHOW HAYy4YHOW KapTHHBI MHpa, B
MIPAKTUYECKOH IESTEIBHOCTH IO CH.

Jlemoncmpayuu

AHanoroble U U POBbIE U3MEPUTEIbHbBIE TPUOOPHI, KOMIBIOTEPHBIE TATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe aBukeHHE. OTHOCUTENBHOCTh MEXAHMYECKOro JBmkeHUs. Cucrema
orcuéra. TpaekTopus.

[Tepemenienue, CKOpPOCTb (CpelnHss CKOPOCTb, MTHOBEHHasi CKOpPOCTb) M YCKOpPEHHE
MaTepHaJIbHONW TOYKH, UX MPOEKLIHUHA HAa OCH CUCTEeMBbl KoOopauHAT. CIOXKEHHE NMepeMEIeHu 1
CIIO)KEHHE CKOPOCTEMN.

PaBHOMEpHOE M PaBHOYCKOpEHHOE MPSMOJMHEHHOE IBWXKEeHHEe. I'paduku 3aBHCHMOCTH
KOOpPJMHAT, CKOPOCTH, YCKOPEHHUS, TYTH U IIEPEMEIEHUSI MaTEPUAIbHON TOYKH OT BPEMEHH.

CBoboaHoe naseHue. Y CKOpeHHe CBOOOHOTO MaJICHHUS.

KpuBonuneitHoe nBukeHUE. J[BMKEHHME MATEPUAILHOM TOYKHA II0 OKDPYXKHOCTH C
IIOCTOSIHHOM 110 MOXYJIK0 CKOpPOCTBIO. YTJIOBas CKOPOCTb, JIMHEHHass cKopocTh. llepuon wu
yacrora obpaiieHus. LleHTpocTpeMuTebHOE YyCKOpEHHE.

TexHuyeckne ycTpoWCTBAa M IIPAKTUUECKOE IIPUMEHEHHE: CIMAOMETDP, JBUKEHUE
CHapsA10B, LICNIHbIE U PEMEHHBIE IIEpPEIadu.

Jlemoncmpayuu

Mogenb cucremsl OTCUETA, UIUTIOCTPALMS KHHEMATHUECKUX XapaKTEPUCTUK JBUKCHMUSL.

[TpeoGpa3oBaHue IBMXKEHHUH C HCIIOIB30BAHUEM MTPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO31yXe U B Pa3peKEHHOM IIPOCTPAHCTBE.

Habmonenue neuxeHus Tena, OpoLIeHHOr o Mo YIIoM K TOPU30HTY U TOPHU30HTAIIBHO.

N3mepenne yckopeHus: CBOOOIHOTO MaaeHusl.

HanpaneHue ckopocTu Ipu ABMKEHUH IO OKPYKHOCTH.
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Yuenuueckuii sxcnepumenm, nabopamopHvie pabomoi
N3ydyeHne HepaBHOMEPHOI'O ABUKEHUS C LEIbIO ONPeieIEHUs MTHOBEHHOU CKOPOCTH.
UccnenoBanue  COOTHOIIEHUS ~ MEXKAY  IMYTAMH, HPOMACHHBIMU  TEJIOM  3a
MOCJIEAOBATEIbHbIE pAaBHbIE IMPOMEKYTKM BpPEMEHU IPU PABHOYCKOPEHHOM JBH)KEHUHU C
HAaYaJIbHOW CKOPOCTBHIO, PABHOM HYIJIIO.
N3ydenre nNBUKEHHUS IApUKa B BA3KOU KUJIKOCTH.
N3ydenne nBmkeHUs Tena, OpOIIEHHOT 0 TOPU30HTAIBHO.
Tema 2. lunamuka
ITpunnun ortHocurensHoCcTH ['amunes. Ilepseiii 3akoH HeroToHa. HEpuManbsHble CHCTEMBI
oTcuéra.
Macca tena. Cuna. Ilpunuun cynepno3unuu cui. Bropoit 3akon HerooToHa s
MaTepuaibHOM Touku. Tperuit 3akoH HproToHA 111 MaTepuaibHbIX TOUEK.
3aKkoH BceMupHOro tarorenus. Cuna tspkectu. IlepBas kocMudeckast CKOpOCTb.
Cuna ynpyrocru. 3akoH ['yka. Bec tena.
Tpenne. Bunbl Tpenus (mokosi, ckonbxkeHusi, kadeHus). Cuna tpenus. Cyxoe TpeHue.
Cuna TpeHus CKOJIbXeHHS U cuia TpeHus nokos. Kosddunuent tpenus. Cuna conpoTuBIEHUS
MpU ABUKEHUU TeJa B KUJKOCTH UJIH rase.
[ToctynarenpHOE U BpaliaTeabHOE IBHKEHUE a0COIIOTHO TBEPOT O TeNa.
MOMEHT CHuIBl OTHOCHTENBHO OCH BpamieHus. Ilimedo cuibl. YcinoBus paBHOBECHS
TBEPIOIO TEJIA.
TexHuyeckre yCTpPOWCTBA U MPAKTUYECKOE NPUMEHEHHE: MOIIIMIHUKHA, JIBUKEHUE
HCKYCCTBEHHBIX CITYTHUKOB.
Jlemoncmpayuu
SIBreHnEe HHEPLUU.
CpaBHeHUE Macc B3aUMO/CHCTBYIOIIUX TEJl.
Bropoii 3akon HetoTOHA.
N3mepenue cui.
CrnoxeHue cui.
3aBUCHMOCTH CUJIBI YIIPYTOCTH OT AedopManuu.
HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U T ICHUU.
CpaBHeHUE CHJI TPEHUS MOKOS, KAUEHUS U CKOJIbKCHUSI.
VYcnoBus paBHOBecHs TBEpAOro Tena. Buasl paBHOBeCHS.
Yuenuueckuii skcnepumenm, nabopamophuie pabomoi

W3ydenue nBuxeHns OpycKa 1o HaKJIOHHOH IJIOCKOCTH.
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HccnenoBanue 3aBUCMMOCTH CUJI YIPYTOCTH, BO3HUKAIOIIMX B IPYXUHE M PE3UHOBOM
oOpa3siie, OT uX AehopMaIiiu.

UccnenoBanue ycioBUi paBHOBECHUS TBEPIIOTO TeJla, UMEIOIIET0 OCh BPAILICHHUS.

Tema 3. 3akonsl coxpanenusn 6 mexanuke

NMnynbc MmaTepraabHOW TOUYKH (TeNa), CHCTEMbl MaTepHAIbHBIX TOYeK. UMIynbc CUIIbI U
M3MEHEHUE UMIYJIbca Tela. 3aKOH COXpaHEHUs UMITyJIbca. PeakTUBHOE JIBH)KEHHUE.

PaGoTa cuibl. MOIITHOCTH CHUTHI.

Kunernueckast sHeprusi MaTepualibHOW TOUYKH. TeopemMa 00 M3MEHEHWHM KHHETHYECKOU
SHEPIumu.

[Torenuuanbhas sueprusi. [loTeHnmanpHas s3Heprus ynpyro 1eopMupoBaHHOM MPYKUHBI.
[TorennmanbHas SHEprus Tena BOIM3H MOBEPXHOCTU 3EMITH.

[ToreHnmanbHble W HEMOTEHUMANbHBbIE CHIIBL. CBsI3b pabOThl HEMOTEHLHUAJbHBIX CUJ C
W3MEHEHUEM MEXaHHYECKON PHEPIUU CUCTEMBI TEJl. 3aKOH COXPAaHEHUSI MEXAHUYECKON SHEPIruu.

VYrpyrue u Heynpyrue CTOIKHOBEHUS.

TexHuueckrue ycTpocTBa U MPAKTUUYECKOE MPUMEHEHUE: BOJIOMET, KOMEP, NMPYXKUHHBIN
MUCTOJIET, IBUKEHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHMS UMITYyJIbCA.

PeaxTuBHOE ABMIKEHHE.

[Tepexon NOTEHIMATIBHON SHEPrHUH B KWHETUYECKYIO M 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomol

N3ydyenne abCOMOTHO HEYNPYroro yaapa ¢ IOMOIIBIO JIBYX OJMHAKOBBIX HHUTSIHBIX
MasITHUKOB.

UccnenoBanue cBsi3u paOOThl CHUJIBI C W3MEHEHHEM MEXAaHWYECKOW JHEPruu Tella Ha

IMPpUMEPEC PACTAIKCHUA PE3UHOBOI'O KI'yTa.

Pasznen 3. Moaekyasipuasi pu3nka u TepMOJINHAMUKA
Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUYECKOU MeopUul
OCHOBHBIE TTOJIOKEHUST MOJIEKYJISIPHO-KUHETHUECKON TEOPUH U UX OMBITHOE 000CHOBaHUE.
BbpoynoBckoe nBuxenue. Juddysus. XapakTep ABWKEHUS € B3aUMOJCHCTBUS YaCTHII
BelecTBa. MoJenu CTpOEHHUs Ta30B, KUIKOCTEH W TBEPABIX Tel U OOBSCHEHHWE CBOWCTB
BEIllECTBA HAa OCHOBE 3THX Mozeneil. Macca u pa3mepsl MoJiekys. KonuyecTBo BeliecTsa.

[Tocrosinnas ABoraspo.

Tennosoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenscus.
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Monens uaeanbHoro rasa. OCHOBHOE ypaBHEHUE MOJIEKYJSAPHO-KMHETHUECKOU TEOpHH
uJeanbHOro ra3a. AOCONIOTHAs TeMIlepaTypa Kak Mepa CpelHeld KHHETHUYECKOH SHepruu
TEMJIOBOrO0 JBHWKeHUsA dactul rasa. Illkama temnepatyp KenbBuHa. ['a30Bble 3aKOHBI
VpaBuenne Menneneesa—Knanelipona. 3akon JlanbTona. M3omporeccsl B UI€adbHOM rase C
MOCTOSTHHBIM KOJIMYECTBOM BelecTBa. [ paduueckoe mpencraBieHrne U30MPOIECCOB: H30TepMa,
n30xopa, u300apa.

TexHuveckue yCTpoicTBa U MPaKTUYECKOE IPUMEHEHHE: TEPMOMETP, 6apoMeTp.

Jlemoncmpayuu

OnbITEI, JOKA3BIBAIOIIME JIMCKPETHOE CTPOEHHE BemecTBa, (ororpaduu MOJEKyT
OpPraHUYECKUX COEIVHEHHII.

OmnpiThl 110 AU (DGY3UHN )KUIKOCTEH U Ta30B.

Mogenb 6pOyHOBCKOTO ABUKEHUS.

Mopnens onbita lITepHa.

OnbIThl, JOKa3bIBAIOIINE CYIIECTBOBAaHUE MEKMOJIEKYJIIPHOT O B3aUMOJIEH CTBHSL.

Monenb, HILTIOCTPUPYIOIIAs TPUPOLY AABICHUS T'a3a HA CTEHKU COCY/a.

OnbITHl, WIUTIOCTPUPYIOLIUE YPABHEHUE COCTOSTHUS UA€aIbHOIO Ia3a, W30 POLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

Ompenenenne Macchl BO3IyXa B KJIACCHOM KOMHAT€ Ha OCHOBE HM3MEpeHUU 00BEMa
KOMHATBhI, IaBJICHUS U TEMIIepaTypbl BO31yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXKIY TapaMeTpaMu COCTOSTHUS pa3pexeHHOr o rasa.

Tema 2. Ocnosvt mepmoounamurku

TepmomuHamMuueckasi cucreMa. BHYTpEHHsS SHEpPrusi TEPMOJAMHAMUYECKOH CHCTEMBI U
crocoOnl e€ n3menenus. KonmnuectBo Teminorsl U paborta. BHyTpeHHSsIs1 SHEPrus 0JJHOATOMHOIO
uaeanbHOro raza. Buasl Temnonepeaaun: TEJIONPOBOAHOCTb, KOHBEKLIUS, U3TydeHUE. Y IelbHas
TeNJI0EMKOCTb BemiecTBa. KonuuecTBo TEMIoThl IpU TenJjonepeaaye.

[Tonsatue 006 ammabatHoM mpouecce. [lepBbiii 3akoH TepMoauHamuku. [IpuMeHeHue
IIEPBOI0 3aKOHA TEPMOJMHAMUKH K n3ompoueccam. ['paduueckas unteprnperanus padboTh rasa.

Bropoii 3akoH TepMoauHaMuk. HeoOpaTtuMocCTh MPOIEccCoB B MPUPOJIE.

TennoBbie MamuHbL. [IpUHIKIIBI 1EHCTBUS TEMJIOBBIX MaluH. [IpeoObpa3oBaHus S3HEPruu B
TeruioBbIX MammHax. Kosddunuent monesnoro nerictBus TerinoBoit mamuubl. ukn KapHo u
ero k03 QUIMEHT MOJIe3HOr 0 JeHCTBUS. DKOJIOrHUeCKre MPOoOIeMbl TEMI0IHEPT €TUKH .

TexHuueckue ycTpolcTBa M TNpPAaKTHUYECKOE MPHUMEHEHHE: [BUTAaTellb BHYTPEHHETrO
cropaHusi, ObITOBOM XOJIOJUIBHUK, KOHIULIUOHED.

Jlemoncmpayuu



H3MeHeHue BHYTpEHHEH JHEPruu Tesa MPH COBEPIICHUH pabOThI: BBUIET HMPOOKU U3
OYTBUIKHM I10J] JCHCTBHEM CXATOrO BO3AyXa, HarpeBaHue 3Qupa B JATyYHHOH TpPyOKe MyTEM
TpeHus (BUAEOAEMOHCTPALIHS).

W3meHeHue BHYTpeHHEN SHEPruM (TeMIepaTyphl) Tejia py Terionepenaye.

OmnbIT Mo aarabaTHOMY pacUIMPEHUIO BO3yXa (OMBIT C BO3AYIIIHEIM OTHUBOM).

Mopnenu napoBoit TypOUHBI, IBUTATENs BHYTPEHHETO CrTOPaHMsl, PEAaKTUBHOT'O JIBUTATEIs.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomol

N3mepenne yaenbHON TEIIOEMKOCTH.

Tema 3. Acpecammnvie cocmoanusn éeujecmea. Pazogvie nepexoovl

[TapooOpa3oBanne u KkoHaeHcauusa. Mcnapenune wu  kuneHue. AOcCOMIOTHas W
OTHOCHTEJIbHAS BJIAXHOCTh BO3Ayxa. HachlmeHHbli map. YaenbpHas TerjaoTa napooOpa3oBaHMUs.
3aBUCUMOCTb TEMIEPATYPbl KUIIEHUS OT JaBJICHUSI.

Teépnoe Teno. Kpucrammmueckue u aMopHbIe Teaa. AHU30TPOIUSI CBOWCTB KPUCTAJIIOB.

Kunkue xpucramisl. CoBpeMeHHble Matepuanbl. [lnaBieHne u Kpucramsanus. Y aelbHas

TerioTa rasieHus. Cyoaumanus.
YpaBHeHue TeraoBoro OagaHca.
TexHu4eckre YCTpPOHCTBA M NPAKTUYECKOE IPHMEHEHUE: THUTPOMETP MU TICHXPOMETP,

KaJIopuMcETp, TCXHOJOTIUHU MOJIy4YCHHUA COBpPEMCHHBIX MaT€puaaoB, B TOM YHUCIIC

HaHOMAaTEpHUaJIOB, U HAHOTEXHOJIOTHH.
Jlemoncmpayuu
CBoiicTBa HACBIIICHHBIX ITAPOB.
Kunenue npu moHMKEHHOM JIaBJICHUU.
Crioco0b! U3MEPEHHUS BJIAXKHOCTH.
HabnroeHre HarpeBaHus U IUIABJIEHUS KPUCTAJIIMYECKOTO BEIIECTBA.
JleMoHCTpanus KpUCTaIIOB.
Yuenuueckuii sxcnepumenm, nabopamopHvie pabomol

M3mepeHne OTHOCUTENIBHON BIIaXKHOCTH BO3/1yXa.

Pa3znen 4. DinekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
ONeKTpu3alus Tel. OJIEKTpUYecKuid 3apsan. JBa Buaa dSIEKTpUUYECKUX 3apsIOB.

[IpoBOIHUKH, TUIIEKTPUKU U Oy POBOJIHUKHU. 3AKOH COXPaHEHHUs 3JIEKTPUUECKOT0 3apsa.
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B3aumoneiicteue 3apsymoB.  3akoH  Kymnona. TodeuHbld  AJEKTpUYECKUN  3apsl.
Onextpuueckoe nose. Hanpssk€HHOCTh 3iekTpudyeckoro mojs. I[lpuHuun cyneprno3uuuu
AIEKTPUYECKUX MOoJIeH. JIMHUM HANIPSIKEHHOCTH 3JIEKTPUYECKOr O OIS,

PaGora cun oanexktpocratmueckoro mons. IloreHnuman. Pa3HOCTh  MOTEHIMANOB.
[IpoBOAHUKYN M AUDIEKTPUKH B AJIEKTPOCTATHUECKOM IT0J€. [J[U3ekTpruueckas IpOHULaeMOCTb.

OnextpoéMKocTh. KoHaeHcaTop. DNEKTpOEMKOCTh MJIOCKOTO KOHJIEHCATOpa. ODHEprus
3apsKEHHOT0 KOHJIEHCATopA.

TexHuyeckre yCTpoHCTBA M MPAKTUUECKOE MPUMEHEHHE: AJIEKTPOCKOI, AJIEKTPOMETP,
AIIEKTPOCTATHYECKAS 3aIUTa, 3a3€MJICHHUE AJIEKTPOIPUOOPOB, KOHIEHCATOP, KOMUPOBAIBHBIN
amnmnapar, CTpyWHbINA IPUHTED.

Jlemoncmpayuu

YCTpolCTBO U MPUHIIUIL IEWCTBUS SJIEKTPOMETPA.

B3anmoneiicTBUE Ha3JIEKTPU30BAHHBIX TEIL.

DIJIEKTPUYECKOE OJIE 3aPSKEHHBIX TEJL.

[IpoBOJHUKH B 3JIEKTPOCTATUYECKOM TIOJIE.

DnexTpocTaTuyeckas 3aluTa.

JM3IEeKTPUKHY B 3JIEKTPOCTATUYECKOM IIOJIE.

3aBUCHMOCTb  3JIEKTPOEMKOCTH INJIOCKOTO KOHAEHCaTopa OT IUIOIIAAHM IUIACTHH,
PacCTOSAHUS MEXKIY HUMHU U TUDJIEKTPUYECKON ITPOHULIAEMOCTH.

DHeprus 3apsHKEHHOr0 KOHAEHcaTopa.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomol

N3mepenne 31eKTpoEMKOCTH KOHIEHcaTopa.

Tema 2. Ilocmoannstii 31ekmpuueckuit mok. Toku ¢ paznuunsix cpeoax

DNEKTPUYECKUN TOK. Y CIOBHS CYUIECTBOBAHUS JEKTPUUYECKOro Toka. McTouHuku Toka.
Cuna Toka. [locTosIHHBII TOK.

Hanpsoxenue. 3akon OMa 17151 yyacTKa LIETH.

DIIEKTPUYECKOE CONPOTHUBJICHUE. YaensHOE CONPOTUBIICHUE BEILECTBA.
[TocnenoBarenbHOE, MapaaebHOE, CMEIIAHHOE COSAMHEHUE ITPOBOJHUKOB.

Pa6ora snextprueckoro Toka. 3akoH JIxoyns—Jlenna. MOIHOCTh AIIEKTPUIECKOT0 TOKA.

DNEeKTPOABMKYIIAs CUJla U BHYTPEHHEE CONMPOTUBICHUE MCTOYHHUKA TOKa. 3aKoH Oma Jiist
MOJIHOM (3aMKHYTOM) 2JIeKTpudeckou 1enu. KopoTtkoe 3aMmbIkaHHeE.

DJIEKTPOHHASA MPOBOAMMOCTD TBEPABIX METAILIOB. 3aBUCUMOCTb COITPOTHBIICHHS METAJIJIOB
oT TemriepaTypbl. CBEpXIpOBOJUMOCTb.

OneKTpuUYecKuil TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.
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[TonynpoBoguuku. CoOCTBEHHAass M MpPUMECHAas MPOBOAUMOCTH TOJYIPOBOJHUKOB.
CaoiicTBa p—n-niepexoja. [loaynpoBoIHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUI TOK B pPAacTBOpax M paciuiaBax 3JIEKTPOJIUTOB. DJIEKTPOJIUTHYECKAs
JUCCOLMALMs. DIIEKTPOIIHU3.

DIEeKTPUYECKUN TOK B razax. CaMoCTOSTEIbHBIN U HECAMOCTOATENbHBIN pa3psia. MoaHus.
[Tna3ma.

TexHuyeckne yCTPOMCTBA W TPAKTUYECKOE TMPUMEHEHHUE: aMIepMETpP, BOJBTMETP,
peocTtat, HWCTOYHHKHA TOKa, D3JICKTPOHArPEBATEIbHBIC TPHOOPBI, AJIEKTPOOCBETUTEILHBIC
MpUOOPBI, TEPMOMETP COMPOTHUBJICHHS, BAKyYyMHBIM JIUOMA, TEPMUCTOPHI U (POTOPE3UCTOPHI,
MOJYNIPOBOJHUKOBBIN A0/, FaJbBaHUKA.

Jlemoncmpayuu

W3mepeHue cuiibl TOKAa U HaINPSKEHUS.

3aBUCUMOCTh CONPOTUBIICHHS UWJIMHAPUYECKUX MPOBOAHUKOB OT JUIMHBL, IUIOHIAAN
MONEPEYHOr0 CEYEHHS U MaTepuala.

CMelaHHOE COEMHEHNE TPOBOJHUKOB.

[Ipsimoe u3MepeHue BIEeKTPOABMKYIIEH cuiibl. KopoTkoe 3amMblkaHUE TrallbBAHUYECKOTO
3JIEMEHTA U OLlEHKAa BHYTPEHHEr O COMPOTUBJICHUS.

3aBUCUMOCTh COMPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPhI.

[IpoBOAMMOCTB 2JIEKTPOJIUTOB.

HckpoBoil paspsii 1 IPpOBOJAUMOCTD BO3yXa.

OaHOCTOPOHHSISI TPOBOAMMOCTH TUO/A.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomol

N3ydeHnne cMemanHoro COeIMHEHUS PE3UCTOPOB.

N3mepeHne  3IEKTpPOABHKYINEW CHJIBI HCTOYHMKA TOKA W €r0  BHYTPEHHETO
COIPOTUBJICHMUS.

Habmonenue snextponusa.

MexnpeaMeTHbIE CBSI3H

Wzydyenne kypca ¢usuku 6a3oBoro ypoBHs B 10 Kiacce OCYIIECTBISIETCS C y4ETOM
COZEPXKATENbHBIX MEXIPEIMETHBIX CBSI3ed C KypcaMH MaTeMaTUKH, OWOJOTHH, XUMUH,
reorpauu ¥ TEXHOJIOTHH.

Meosicnpeomemnvle nonsmusi, CBS3aHHBIE C M3YYCHHEM METOIOB HAYYHOTO TO3HAHMS:
SBJICHWE, HAy4YHBIM (akT, TUmoresa, ¢u3nyeckas BEIUYWHA, 3aKOH, TEOpHs, HaOIIOJCHUE,

OKCIICPUMCHT, MOACIUPOBAHUEC, MOACIIb, U3BMCPCHHC.
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Mamemamuxa: peuieHHe CHCTeMbl ypaBHEHUU, JUHeHHas (QyHKUus, mapadona,
runep0osia, uX rpaMKu U CBOMCTBA, TPUTOHOMETPUYECKUE PYHKIIUN: CHHYC, KOCUHYC, TAHTCHC,
KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECCKOE TOXICSCTBO, BEKTOPHI M WX IPOCKIIMH HA OCH
KOOPJIMHAT, CIIO)KCHHUE BEKTOPOB.

buonoeus: MmexaHndeckoe ABMKEHUE B KMBOW mpupoae, nuddys3us, ocMoc, TEm1oo0MeH
KUBBIX OPTraHU3MOB (BUIBI TEIIONEPEIAUH, TEIIOBOE PAaBHOBECHE), AIEKTPUUECKIE SIBICHUS B
JKHUBOM MIPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJICKYJ, MOJIb BEIIECTBA,
MOJISIpHAsE Macca, TEIUIOBBIE CBOMCTBA TBEPIABIX TEN, >KHIKOCTEH M Ta30B, JJIEKTPHUECKUE
CBOWCTBA METAJLIOB, JIEKTPOIMTUIESCKAS TN CCOIMAIIVS, TalbBAHUKA.

T'eocpacghus: BNaxXHOCTb BO3/lyXa, BETPhI, OapOMETpP, TEPMOMETP.

Texnonozcus: mpeodpa3zoBaHuE ABMKEHHUI C MCIOIb30BAHUEM MEXaHHU3MOB, YUET TPEHHS B
TEXHUKE, MOAIIMITHIKN, HCIIOJIh30BAaHUE 3aKOHA COXPAHCHUS HMITYyJIbca B TEXHHUKE (pakera,
BOAOMET W JpYyrue), JBUTATE]Ih BHYTPEHHErO CrOpaHWs, TIapoBas TypOWHa, OBITOBOM
XOJOAWIbHUK, KOHAUIIUOHED, TEXHOJIOTUH MOJTYYCHHS] COBPEMEHHBIX MAaTepUaIOB, B TOM YHCIIE
HAHOMATEepHUalOB, W  HAHOTEXHOJIOTUH,  JJIEKTPOCTaTUYECKas  3alluTa,  3a3eMIICHHE
AJIEKTPONIPUOOPOB, KCEPOKC, CTPYMHBIH HpPHUHTEp, dJEKTpOHArpeBaTesbHble HPUOOPHI,

3JIEKTPOOCBETUTENIbHbIE TPUOOPHI, raJbBaHUKA.

11 KJIACC

Pa3nen 4. DnexkTpoauHaMuka

Tema 3. Macnummnoe none. IneKmpomMazHUmMHAA UHOYKYUA

[TocrossHHbIE MarHuThl. B3anMOIENCTBHE MOCTOSHHBIX MAarHuTOB. MarHuTHOE IMOJIE.
BekTop MaruuTHOU MHAYKIMH. [[pUHIAN CyTIEpO3UIIMA MATHUTHBIX TToJiel. JIMHUM MarHuTHOM
uHAyKuu. KapTrHa TuHUA MarHUTHOM MHTYKLIMH T10JIS1 HOCTOSIHHBIX MarHUTOB.

MaruuTHOe moJsie IpOBOAHMKA ¢ TOKOM. KapTuHa NMHUN MHAYKUMHA MArHUTHOTO IOJS
JUIMHHOTO MPSIMOTO MPOBOJHUKA M 3aMKHYTOI'O KOJIBLEBOIO MPOBOJHUKA, KATYHIKA C TOKOM.
OnbiT Dpcrena. BzaumoaeiicTBre NpOBOIHUKOB C TOKOM.

Cuna Amnepa, e€ MOAYJIb U HAIIPaBJICHHE.

Cuna Jlopenua, e€ Moaynb W HampaBieHue. JIBH)KeHHE 3apssKeHHOM YacTHIbl B
OJTHOPOJTHOM MarHuTHOM noje. Pa6ora cumsl Jlopenna.

SIBnenne 3ieKTpOMarHUTHOM HMHAyKUMH. IIOTOK BekTOpa MArHUTHOW HWHIYKIUH.

DNEeKTPOABMKYILASI CUJIa MHAYKIMU. 3aKOH JIEKTPOMAarHUTHOW nHAykunu dapanes.
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BuxpeBoe siiekTpuueckoe IMosie. DJIEKTPOJBMXKYIIAS CHIa HHAYKIMH B IPOBOJHUKE,
JBUKYILIEMCSI IOCTYNATENbHO B OAHOPOJAHOM MarHUTHOM I10JIE.

IIpaBuno Jlenna.

WNHIyKTUBHOCTSG. SIBlIEHHE CaMOMHIYKINH. DJIEKTPOABMKYILAS CUJIa CAMOUHAYKIIMH.

DHeprust MAarHUTHOT'O TOJISI KATYIIKH C TOKOM.

DNEeKTPOMarHUTHOE MOJIe.

TexHuueckre yCTpOWCTBA W TNPAKTUYECKOE IPUMEHEHHME: ITOCTOSIHHbIE MAarHUTHI,
3JIEKTPOMArHUThI, 3JIEKTPOJBUIaTENb, YCKOPUTEIN JIEMEHTAPHBIX YaCTUL, HAYKIIMOHHAS I1€Yb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHHE 3JEKTPOHHOr O MyYKa MATHUTHBIM I1OJIEM.

JIMHMY MHIAYKIIMY MarHUTHOTO MOJIS.

B3auMmoneiicTBue 1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammepa.

JeiictBue cuibl JIopeHiia Ha HOHBI 3JIEKTPOIIUTA.

SIBaeHuE 3JIEKTPOMArHUTHOW UHYKIIUH.

ITpaBuno Jlenna.

3aBUCHMOCTb 3JIEKTPOJBIKYILEH CHJIbI HHIAYKLIHUHA OT CKOPOCTH M3MEHEHHMS MAarHUTHOI'O
MOTOKA.

SIBieHHE CAaMOVMHIYKIIUY.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomol

W3y4yeHre MarHuTHOTO MO KaTYLIKH C TOKOM.

UccnenoBanue neicTBUS NOCTOSHHOIO MArHUTA HA PAMKY C TOKOM.

I/ICCJ'IGI[OB&HI/IC SIBJICHHUA BHGKTpOMaFHHTHOﬁ HUHAYKIOWH.

Pa3nea S. KoJsiebanus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoMazZHUmMHblE KOJ1€O0AHUA

Konebatenpnast cucrema. CBoOoaHble MexaHudeckue KosiebaHus. [ apMoHUYeckue
koneOanms. Ilepmon, wacrora, ammmtyna W (asa konebanuid. IIpyXKMHHBIM MasTHUK.
MaremaTuueckuii MasgTHUK. YpaBHEHHME rapMOHMYeCKMX KosneOanuil. IIpeBpamienue sHepruu
MIPU TAPMOHUYECKUX KOJICOAHUSIX.

Konebatensubiii koHTYp. CBOOOAHBIE DJIEKTPOMATHUTHBIC KOJEOAHUS B HICATHLHOM

KoJIcOATEeIILHOM KOHTYDpEC. Amnanorus MCKAY MCXAHUYCCKMMU HW SBJICKTPOMArHUTHBIMHA
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konebanusimu. @opmyna ToMmcoHa. 3aKOH COXpaHEHHUS SHEPrUU B UACAILHOM KOJIe0aTeIbHOM
KOHTYpE.

[IpencraBienue o 3aTyxaroUMX KoJjieOaHUsAX. BbIHYX/I€HHbIE MEXaHUYECKHE KOoJeOaHusl.
Pe3onanc. Boeinyk1eHHbIE 3JIEKTPOMAarHUTHBIE KOJIEOAHMUSL.

[lepemennslii Tok. CUHYCOMIANbHBIA NEPEeMEHHBIM TOK. MOIHOCTh MEPEMEHHOI'0 TOKA.
AMIUTUTYIHOE U IEWCTBYIOIIEE 3HAUEHUE CUJIbI TOKA M HAPSKEHUS.

Tpanchopmatop. IIpon3BoAcTBO, mepegadya U MOTpeOJICHHE 3SIEKTPUYECKOM HSHEpruu.
DKONOrMuecKkne pHUCKW TMpU TPOM3BOACTBE dBJIEKTpodHepruu. KynbTypa ucHoab3oBaHUs
JIEKTPOIHEPTUU B IIOBCEHEBHOM KU3HU.

TexHuuecknue yCTpOWCTBA M IPAKTHUYECKOE IIPUMEHEHHUE: DJJIEKTPUYECKUN 3BOHOK,
reHepaTop MePEMEHHOI0 TOKa, JJMHHUM 3JIEKTponepenay.

Jlemoncmpayuu

HccnenoBanune mapameTpoB KojaeOaTebHON cHCTeMBI (IPY>KUHHBIA WM MAaTEMaTUIECKUN
MasITHUK).

Ha0roneHue 3aTyXarmmmX KojaeOaHui.

HccenenoBanue CBOKMCTB BBIHYKICHHBIX KOJICOAHUIH.

HaGnronenne pe3onanca.

CB00OOHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHMUS.

OcuumiorpaMmsl — (3aBUCUMOCTH  CHJIBI  TOKAa M HalpsOKEHUsT OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJIEeOaHU.

Pe3onaHc npu mocienoBaTeNbHOM COEIUHEHMM PEe3UCTOpa, KaTYIIKH WHAYKTUBHOCTH U
KOHJICHCaTopa.

Monens TMHUY 3JIEKTPONepeiayun.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

HccnenoBanue 3aBUCMOCTH IEPUOJIa MaJbIX KOoJeOaHUii Irpy3a HA HUTU OT AJIMHBI HUTH U
Macchl Ipy3a.

HccrnenoBaHue NEPEMEHHOrO0 TOKAa B LENH M3 IOCIEN0BATENbHO COEIUHEHHBIX
KOHJICHCATOPa, KATYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoOMAHUMHbIE 60IHbL

Mexanunueckue BOJIHBI, ycloBUs pacnpoctpanenusd. [lepuog. CkopocTs pacnpocTpaHeHus
u jumHa BoJHBEL. [lomepeyHsie W TpOAOTbHBIE BOJHBL HMHTepdepeHius u audpaxius
MEXaHUYECKUX BOJH.

3Byk. CxopocTb 3ByKa. ' pomkocTs 3Byka. BeicoTa ToHa. TemOp 3ByKa.
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DNEeKTPOMarHUTHbIE BOJIHBI. Y CIIOBUS HM3JIy4EHMs 3JIEKTPOMArHUTHBIX BOJIH. B3aumnas
opueHTtauusi BektopoB E, B, V B snexrpomaruutHoil BonHe. CBOICTBAa 3JE€KTPOMArHUTHBIX
BOJIH: OTpa)keHHEe, IMpeJoMJIeHHe, moyspu3auus, audpakuus, uHTepdepenuus. CkopocTb
AJIEKTPOMArHUTHBIX BOJIH.

[Ilkana 3JIEKTPOMAarHUTHBIX BOJIH. IIpHMeHEHHE 3JIEKTPOMATHUTHBIX BOJH B TE€XHUKE U
ObITY.

[TpuHLMIIBI paiuOCBSA3H U TesneBUIeHHs. Paguonokamus.

DNEeKTPOMarHUTHOE 3arpsi3HEHNE OKPY>KaIOIe Cpebl.

TexHuueckne ycTpolcTBa M IPAKTMUECKOE NMPUMEHEHHE: MY3bIKaJIbHbIE MHCTPYMEHTHI,
yIbTpa3ByKOBasi JAMAarHOCTUKAa B TEXHUKE M MEIULUHE, pajap, paguolNpUEMHMK, TEIEBU30D,
aHTeHHa, TenedoH, CBY-meus.

Jlemoncmpayuu

OO6pazoBaHue U pacnpocTpaHEHHUE MONEPEUHBIX U MPOAOJIBLHBIX BOJIH.

Koneb6momeecs Te10 Kak HUCTOYHUK 3BYKA.

Habmonenne oTpaxeHus ¥ MPEJIOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6mronenne naTepdepeHiinu u AuGpakiuy MEXaHUYEeCKUX BOJIH.

3BYKOBOW pE30HAHC.

HaGmonenue cBsi3M TPOMKOCTH 3ByKa M BBICOTHI TOHa C aMIUIMTYAOW M YacTOTOM
Kose0aHUM.

HccrnenoBanne CBOMCTB  DJIEKTPOMATHUTHBIX  BOJH:  OTPaKEHHE, IPEJIOMIICHUE,
nonsipusanys, tudpaxuus, HHTepdepeHIus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsamonuHeliHOe pacipocTpaHEHUE CBETa B OTHOPOJHOM Cpeze.
JIyu cBera. ToueuHslil HCTOUHMK CBETA.

OTtpakeHue cBera. 3aKOHBI OTpakeHHUs cBera. [locTpoeHne M300pakeHHl B IIOCKOM
3epKale.

[Ipenomnenne cBera. 3akoHBI NPEIOMJICHHS CBeTa. AOCOJIOTHBIA TOKa3aTelb
npenomienus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenpHbIi yros MOJHOTO BHYTPEHHErO
OTpaXKEHUSI.

Hucnepcus cBera. CnoxHbIi cocTaB Oenoro ceera. L[Ber.

CoOuparonme u pacceuBaromue JUH3bL. ToHkas muH3a. DOKycHoe paccTosiHHE H
OINTHYECKas cuijia TOHKOM JMuH3bI. [locTpoenne nzo0pakeHnii B COOMPAIONINX U PACCEUBAIOIINX
nuH3ax. @opMyia TOHKOH JIMH3BIL. YBEJINYEHUE, 1aBAEMOE JIMH30M.

[Ipenensl npUMEHUMOCTH T€OMETPUYECKON ONTHKH.
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BonnoBass ontuka. HMaTepdepenuus cBeta. KorepeHTHble MCTOYHHUKH. Y CIOBUA
HaOJII0IeHNs] MAKCUMYMOB U MHHHUMYMOB B UHTEP()EpPEHIIMOHHOM KapTUHE OT JABYX CHH(A3HBIX
KOT'€PEHTHBIX HCTOYHUKOB.

Hudpakumst cBera. HudpakuvonHas peméTka. YcClIoOBUE HAOMIOACHUS TJIABHBIX
MaKCUMYyMOB TIPH MaJIeHHH MOHOXPOMAaTHYECKOI'0 CBETa Ha MU(PAKIIMOHHYIO PEHIETKY.

[Tonspuzauus ceera.

TexHuyeckne yCTpoHcTBAa M NpaKTUYECKOE MpUMEHEHHe: OYKH, Jymna, (oToammapar,
MPOEKIIMOHHBIA ammapar, MHKPOCKON, TEJIeCKON, BOJOKOHHAs OINTHKA, Au(pakiumoHHAS
peleéTKa, MoIspou.

Jlemoncmpayuu

[IpsimonuHelHOe paclpoCTpaHEHHE, OTpake€HUEe W MHpesiomyieHHe cBera. Onrtuueckue
prOOPBHI.

[TonHOE BHYyTpeHHEE OTpaskeHue. Mozens CBETOBOA.

HccnenoBanue cBOMCTB H300pakeHUH B JIMH3AX.

Monenu MUKpOCKONa, TEJIECKOIa.

Hab6nronenue naTepdepeHIium cBeTa.

Ha6mronenne nudpakiuu ceera.

HaGnronenne nucnepcnu cBera.

[TonydyeHue crieKkTpa ¢ MOMOUIBIO TPU3MBI.

[Tonydenue criekTpa ¢ MOMOMIBIO JU(PAKIIMOHHON PEIIETKHU.

Habmonenne nonsgpuzanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomol

N3mepenue nokasartesst MpeloMIICHHs CTEKJIa.

HccnenoBanue cBOMCTB N300pakeHUH B JINH3AX.

HalGnronenue nucriepcuu cBera.

Pa3znen 6. OcHOBBI crieMATBLHONH TEOPUH OTHOCUTEIbHOCTH
I'paHnIBl TPUMEHUMOCTH KJIACCUYECKOM MexaHukH. [locTynarsl cnenuanbHOM Teopuu
OTHOCHUTEIBHOCTH: HWHBAapUAHTHOCTb MOJYJIS CKOPOCTM CBE€Ta B BaKyyMe, IIPHUHLMII
OTHOCHUTEIBHOCTH DHHIITEHHA.
OTHOCHUTENBHOCTh OTHOBPEMEHHOCTH. 3aMeIJIEHNE BPEMEHH M COKPAILEHUE JIIMHBI.
DHeprus U UMIYJIbC PENATUBUCTCKON YaCTHIIBL.

CBsI3p MacChl C SHEPrUeil U UMITYJIbCOM PEISITUBUCTCKON YaCTUIbl. DHEPTHUsl TOKOSI.
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Pa3znen 7. KBantoBas pusuka
Tema 1. dnemenmovl K6AHM 060U ONMUKU
®otonbl. Popmyna [lnanka cBs3u 3HEpruu (HOTOHA C €ro YaCTOTOW. DHEPrusl U UMITYJIbC
(doToHa.
OtkpeiTe u  ucciegoanue ¢orodpdekra. Omnbitel A. I'. CromeroBa. 3aKoHBI

doroaddexra. YpaBuenue DitHimreiiHa s pororddekra. «KpacHas rpanuma» ¢porodddexra.

Hanenue ceera. Onwitel I1. H. JIeGenena.

XUMHUYECKOE JIEHCTBUE CBETA.

TexHuueckne ycTpoMcTBa M MPAaKTHUECKOE MPUMEHEHHE: (POTOIIEMEHT, (POTONATUUK,
COJIHEeuYHas Oarapesi, CBeTOAHOA.

Jlemoncmpayuu

®o1ord(DHeKT Ha yCTaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEMIHEro poroaddexra.

Ceeroauon.

Conneunas OGaTapes.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. Onbitel Pezepdopna mo paccesnuro o -uactui. [Imanerapnas
Mozenb atoMa. [locrynatel bopa. M3nyuenue u norsjouieHre GOTOHOB MpHU MEPEXojie aToMa C
OJTHOTO YpOBHsI 2HEpruu Ha Jpyrod. Buabl crekTpoB. CHeKTp ypOBHEW »HEpPruM aToma
BOZOpOJA.

BonnoBble cBoiicTBa yactuil. Bonusl ne bpoiins. KopnyckyasipHO-BOTHOBOM Tyaan3M.

CroHTaHHOE U BBIHYXJICHHOE U3JIyYECHHUE.

TexHuuecknue yCTpOWCTBA M IPAKTUYECKOE IPUMEHEHME: CIIEKTPAJIbHBIA aHAJIU3
(CTIeKTpOCKOIT), J1a3ep, KBAHTOBBIM KOMIBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopaa.

Onpenenenue UIMHBI BOJIHBI J1a3€pa.

Haburonenne muHeuaThiX CIIEKTPOB U3TydEHHUSL.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomol

Halnronenne muHeHyaToro crnekrpa.

Tema 3. Amomnuoe a0po
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OKCIIEpUMEHTBI,  JIOKAa3bIBAIOIIME  CIOKHOCTh CTpOEHUsl  sapa. OTtkpbiTHE
panuoaktuBHOCTH. OnbIThl Pezepdopra mo onpeneneHnio cocTaBa paAuoakKTUBHOTO U3Ty4eHUs.
CoiicTBa anba-, 6era-, raMma-u3iydeHus. BiausHue paanoakTHBHOCTH Ha )KUBbIE OPraHU3MBI.

OtkpbiTHE npoToHa M HeWTpoHa. HykionHas mopens sapa [eiizenOepra—liBaneHko.
3apsa sapa. MaccoBoe uncio sjpa. M30Tomsl.

Anbda-pacnaa. DIEKTPOHHBIN M TO3UTPOHHBIN Oeta-pacman. ['amma-u3nydeHnue. 3akoH
PaaoOaKTUBHOIO pacnajia.

OHeprus CBSA3U HYKJIOHOB B sifipe. SaepHbie cuibl. JedekT macchl sipa.

SInepHble peakiuu. JleieHue U CUHTES s1€p.

Anepusiii  peaktop. TepmosaepHslii cuHTe3. I[IpobneMbl M NEPCHEKTUBBI SAIAEPHOU
SHEPreTUKHU. DKOJIOrMYECKUE aCIEKThI IAEPHON SHEPreTUKH.

OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.

MeTozb! HAOJIIOJEHUS U PETUCTPALIMU AJIEMEHTAPHBIX YACTHULL.

®dyHnnaMeHTanbHbIE B3auMoiecTBUA. ENMHCTBO pu3nueckoi KapTHHBI MUPA.

TexHuueckue ycTpoicTBa M MPAKTHYECKOE MPUMEHEHHUE: JIO3UMETp, kKamepa BuibcoHa,
SIIEPHBIA peaKkTop, aTOMHast Oomoa.

Jlemoncmpayuu
CuéTunK MOHU3UPYIOLIUX YaCTHL.
Yuenuueckuii sxcnepumenm, rabopamopmvie pabomul

HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (poTorpadusam).

Pa3nen 8. DinemMeHTBI aCTPOHOMUM M ACTPOPU3UKHU

Otanbl  pa3BUTUS  acTpoHOMHH. [IpukiazmHOoe W MHPOBO33PEHUYECKOE 3HAUEHUE
ACTPOHOMMH.

Bun 3B€3qHoro Heba. Co3Be3ausi, spKue 3BE3/bl, IUTAHETHI, ©X BUJAMMOE JIBH)KCHHUE.

ConHeyHas cucreMa.

Connue. ComneyHas akTHUBHOCTb. Mcrtounuk sHeprum ConHioa u 3BE34. 3BE3ABI, UX
OCHOBHBIE€ XapaKTEpUCTUKHU. JluarpamMma «CHEKTpaJbHBIM KIACC — CBETUMOCTB». 3BE3NBI
IJIaBHOM IIOCJIENOBATEILHOCTH. 3aBUCHMOCTh «Macca — CBETHMOCTL» [JIi 3BE31 TIJIaBHOU

nocyieoBaTeIbHOCTH. BHyTpeHHee cTpoeHue 3BE31. CoBpeMEHHble NPEACTaBIEHUS O

MIPOUCXOKIEHNUH 1 HBOMIOMN CoJTHIA U 3BE3/1. DTalnbl )KU3HU 3BE3 .
Muneunsiii [1yTe — Hama [Manaktuka. [lonoxenue u neuxenune Connia B ['anaktuke. Tunbt

rajnakTuk. PaguoranakTuky v kBasapsl. UEpHBIEC IBIPHI B SApaX FalaKTHK.
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Bcenennas. Pacmmupenune Bcenennoii. 3akoH Xa0O6usa. Pasberanue ramaktuk. Teopus
Bounsuioro B3psiBa. PenmkToBo€ U3nydyeHue.

Maciutabnas ctpykrypa Beenennoii. MetaranakTuka.

Hepeménnsie npobieMbl aCTPOHOMUHU.

Yuenuuecxkue nabniooenus

HaGmonennsi HeBOOPYKEHHBIM TJIa30M C HCIIOJIB30BAaHUEM KOMIBIOTEPHBIX MPUIIOKCHHH
JUISL OTIpe/ieNIeHUs MOJI0KEeHNUsI HeOECHbIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/IUS
CeBepHOro noxymapus 1 spkue 3BE31bl.

Habmronenus B teneckon Jlynsl, mianer, Mueunoro Ilytu.

O6o0maronee NOBTOpeHue

Ponp ¢u3ukn u acTpoHOMHUHM B HKOHOMMYECKOW, TEXHOJIOTMYECKOM, COLMAJIBHONH H
THYEeCKON cdepax IesATeIbHOCTH YEeJIOBEKa, pojib W MeCTO (GHU3UKM M acTPOHOMUHU B
COBPEMEHHOM Hay4yHOH KapTHHE MHpa, pojib (usnueckoil Teopun B (HOPMHUPOBAHUU
IIPEJCTaBICHUN 0 PU3NUECKON KapTUHE MUpa, MECTO (PU3NUECKON KapTUHBI MUpPA B OOLIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAaYUHbIX IIPEICTaBICHUN O IIPUPOJE.

MexnpeamMeTHblIe CBSA3U

Uzyuenue kypca ¢usuxu 6azoBoro ypoBHs B 11 kiacce ocyiecTBisieTcs ¢ y4y&ToM
COZIEPKATENbHBIX MEXIPEIMETHBIX CBSI3ed € KypcaMH MaTeMaTHKH, OWOJIOrMHM, XHMHH,
reorpauu ¥ TEXHOJIOTHH.

Meosicnpeomemnuvle nowsmus, CBSI3AHHBIE C W3YYEHMEM METOJ0B HAy4YHOrO IO3HAHMS:
SBJICHUE, Hay4dHbI (akT, rumoresa, ¢u3nyeckas BeIMYMHA, 3aKOH, TEOpHs, HaOII0JeHHE,
9KCIIEPUMEHT, MOJIEJINPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuxa: pelieHNEe CUCTEMbl ypaBHEHUH, TPUTOHOMETpPUUECKHE (YHKIMHU: CHHYC,
KOCHUHYC, TAaHIE€HC, KOTaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIAECTBO, BEKTOPBI M HX
IPOEKLUU HAa OCH KOOPAUHAT, CJIOXEHHUE BEKTOPOB, MPOU3BOAHBIC AIIEMEHTapHBIX (DYHKIMH,
IPU3HAKHU 1101001 TPEyroJbHUKOB, ONpeeIeHUe MIOLAU IIIOCKUX (GUryp u oobéma Ted.

buonocusa: snexrpuueckue SBICHUS B JKUBOM IPUPOAE, KOJeOATENbHbIE IBUKEHUS B
JKUBOM IPUPOAE, ONTHYECKHE SBICHHUS B JKMBOW IPHUPOAE, ACHCTBUE paadallMM Ha KUBBIE
OpraHu3MBl.

Xumusi: CTpOEHHE aTOMOB M MOJIEKYJ, KpPUCTAJUIMUECKAass CTPyKTypa TBEPIBIX Tell,
MEXaHHU3Mbl 00pa30BaHMs KPUCTAININYECKON PEIIETKH, CIIEKTpaIbHbIN aHAIN3.

l'eocpaghus: MarHUTHBIE TOIOCA 3€MJIM, 3aJIe)KU MAarHUTHBIX pyl, (GOTOCHEMKA 3eMHOMN

MOBCPXHOCTH, ITPEACKA3AHUC BCMHGT‘pHCGHHﬁ.
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Texnonoeus: MTUHUM 3JIEKTpoOIlepeaay, reHepaTop NEPEMEHHOr0 TOKa, 3JIEKTPOJBUTATEIb,
WHAYKIMOHHAS Te4b, pajgap, paguolnpuéMHHK, TEIeBH30p, aHTeHHa, TenedoH, CBY-meus,

MIPOEKLMOHHBIN anmnapaT, BOJOKOHHAs ONTHKA, COJIHEUHast OaTapes.
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IINTAHUPYEMBIE PE3YJBbBTATbBI OCBOEHHUS INTPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30BAHUA

OcBoenune yuebHoro mpeamera «®Pusnka» Ha YpPOBHE CpemHEro oOImero oOpa3oBaHUS
(6a30BBIf  ypoOBEHb) JOKHO  OOECHEUHUTh  JIOCTHDKEHHE  CIEAYIOIUX  JTHUYHOCTHBIX,

MCTANIPCAMCETHBIX U IPCIMCTHBIX 06p330BaTeJ'H)HI)IX PE3YyJIbTATOB.

JINYHOCTHBIE PE3YJIBTATHBI

JlnuHOCTHBIE PE3yNbTaThl OCBOCHHS ydueOHOro mpeamera «®Du3uka» MOKHBI OTPaXKaTh
TOTOBHOCTh M CIIOCOOHOCTh OOYYaroIMXcsi PyKOBOACTBOBATHCA CHOPMHUPOBAHHON BHYTpPEHHEN
NO3ULMENH JIMYHOCTH, CHUCTEMOW LIEHHOCTHBIX OPUEHTALMH, IO3UTHUBHBIX BHYTPEHHUX
yOeX/IeHUH, COOTBETCTBYIOUIMX TPaJAULMOHHBIM I[EHHOCTSM POCCHMCKOro  0OILEecTBa,
pacUIMpEeHNE XKU3HEHHOIO OIbITa M ONBITA JEATEIBHOCTH B IPOLIECCE PEeAM3alUd OCHOBHBIX
HalpaBJICHUI BOCIIUTATEIbHON A€ TEIbHOCTH, B TOM UHCIIE B YACTH:

1) rpa:knaHCKOro BOCIIUTAHMS ¢

cOPMUPOBAHHOCTh T'PAXAAHCKOW MO3MLIMM OOydYalOUIerocss Kak AakKTUBHOLO U
OTBETCTBEHHOTO YJI€HA POCCHIICKOro 00111ecTBa;

NPUHATHE TPAJULIHUOHHBIX OOIIEYEIOBEUECKUX T'YMAHUCTUYECKHX M JIEMOKPAaTUYECKUX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JAESITEIbHOCTh B MHTEpecax Ipa)kJaHCKOro oOIIecTBa,
y4acTBOBaTh B CAMOYIIPaBJICHUN B 00pa30BaTEIbHOIN OpraHu3alny;

YMEHUE B3aWMOJCHCTBOBATh C COLUUAJIbHBIMH HHCTUTYTAMM B COOTBETCTBUU C HX
(YyHKIUAMH ¥ HA3HAYEHUEM

TFOTOBHOCTb K TYMAHUTAPHON U BOJIOHTEPCKOM J1EATENbHOCTH;

2) IAaTPHOTHUYECKOTO BOCIUTAHUS

c(OpPMUPOBAHHOCTb POCCUNHCKOH IPa’kJaHCKOM UJIEHTUYHOCTH, TATPUOTU3MA;

LIEHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JIOCTHIXKEHHSAM POCCHMCKUX
y4EHBIX B 00J1aCTH (PU3UKH M TEXHUKH;

3) AyXOBHO-HPaBCTBEHHOT0 BOCIIUTAHUS:

c(OpMUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHMS, STUUECKOI'0 MTOBE/ICHNUS;

CHOCOOHOCTh OLIEHHWBATh CUTYAIlMI0 M MPUHHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSCh
Ha MOpaJIbHO-HPAaBCTBEHHBIC HOPMBI Y ICHHOCTH, B TOM YHUCJIE B ACATEIBHOCTH Y4EHOI0;

OCO3HAHUE JIMYHOI'0 BKJIaJ]a B IOCTPOEHUE YCTONYMBOrO Oy yIIEro;
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4) 3¢TeTHYECKOr0 BOCIUTAHUS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIIOUasl 3CTETUKY Hay4HOTO TBOPUECTBA, MPUCYIIEr0
¢bu3nyecKoil HayKe;

5) Tpy10BOT0 BOCIIUTAHUS:

UHTEpEC K pa3IuyHbIM cdepaM MpoecCHOHANIBHON eATeNbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (U3UKOH M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HaHHBIA BHIOOp Oymymiei
po(hecCHu U peam30BbIBATh COOCTBEHHBIC )KU3HCHHBIC IJIAHbI,

TOTOBHOCTh M CIIOCOOHOCTh K 00Pa30BaHUIO U caMOOOpa30BaHHIO B 00JacTH (PU3MKH Ha
MPOTSHKEHUH BCEU KU3HU;

6) 3KOJI0OrHYeCKOTr0 BOCTIHTAHMA:

c(OpPMUPOBAHHOCTh 3KOJOTHYECKOH KYyJIbTYypbl, OCO3HAaHUE TJI00AIBHOIO XapakTepa
9KOJIOTUYECKUX MPOOIEM;

IUTAHUPOBAHUE W OCYIICCTBIICHUE JICHCTBHI B OKPYXKAIOMIEH Cpele Ha OCHOBE 3HAHHUS
LeJel yCTOMYMBOIO pa3BUTHS YEIOBEUECTBA;

pacuiupeHrue OmbITa JeATEJbHOCTH DKOJOTMYECKOW HAIPaBICHHOCTH Ha OCHOBE
MMEIOINXCsl 3HAHUH 10 (PU3HUKE;

7) HEHHOCTH HAYYHOTO MO3HAHMS

c(OPMUPOBAHHOCTh MHPOBO33PCHHsSI, COOTBETCTBYIONIEIO COBPEMEHHOMY  YPOBHIO
pa3BuTHs (PU3UYECKON HAYKU;

OCO3HAHUE [ICHHOCTH HAayYHOW JeATeIbHOCTH, TOTOBHOCTh B IpOIlecCe U3YUCHUS (DUZUKH

OCYIICCTBJIATH IMMPOCKTHYIO U UCCICAOBATCIbCKYIO ACATCIbHOCTD MHAUBUAYAJIbHO U B I'PYIIIIC.

METANPEJIMETHBIE PE3YJIBTATbBI

Ilo3naBaTebHbIE YHUBEPCAJIbHbIE YUeOHbIE AelCTBUS
ba3oBbie Jornueckne aeicTBUs:
CaMOCTOSATENIbHO (OPMYIMPOBATh W aKTyaJIM3UpOBAaTh MpPOOJIEMY, paccMaTpuBaTh €&
BCECTOPOHHE;
OMpenesITh e AeITeIbHOCTH, 3a7aBaTh MapaMeTPhbl U KPUTEPUHU UX TOCTHUKEHUS,
BBISIBIISITh 3aKOHOMEPHOCTH M ITPOTUBOPEYHS B PACCMAaTPUBACMBIX (PU3HUCCKUX SBJICHUSAX;
pa3pabarsiBaTh IJaH PEHICHHS MPOOJIEMbI ¢ YUETOM aHaM3a UMEIOIINUXCS MaTEPHAbHBIX
Y HEMaTEepHaIbHBIX PECYPCOB;
BHOCUTh KOPPEKTUBBI B JIESATEIBHOCTh, OLICHUBATH COOTBETCTBUE PE3YJIbTATOB LIENSM,

OLCHHUBATb PUCKU HOCHCHCTBI/Iﬁ JCATCIIbHOCTH,
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KOOPAMHUPOBATh U BBHIMOJHATH paboOTy B YCIOBUSAX peajbHOr0, BUPTYAJIBHOTO W
KOMOMHHUPOBAHHOT'O B3aUMOJIECH CTBUS

pa3BUBATh KPEATUBHOE MBIILJICHUE TTPH PEUICHUH )KHU3HEHHBIX MPOOJIEM.

Ba3oBble ucciienoBareibckme AeHCTBUA:

BIIQJICTh HAYYHOH TEPMUHOIIOTHEH, KIIOUEBBIMHU IOHSATHSIMU M METOAaMU (U3NYECKOU
HayKH;

BJIaJIETh HAaBBIKAMHM Y4eOHO-HMCCIIEIOBATEIbCKOW U MPOEKTHOM JEATEIbHOCTH B O0JIACTH
(bu3MKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIbHOMY TMOMCKY METOJIOB pEIIeHUs 3a/1a4
(U3NYECKOT0 Copep KaHMsI, TPUMEHEHHUIO PA3JIMYHBIX METOIOB IMO3HAHUS;

BIIQJICTh BUJAMU JACSITEIBHOCTH IO TOJIYYEHUIO HOBOTO 3HAHUS, €0 HHTEPIPETAIHH,
npeoOpa3oBaHUI0 W TNPUMEHEHHIO B PA3IMYHBIX Y4YeOHBIX CHUTyalUsX, B TOM YHCIE IMpU
CO3/IaHUU Y4EOHBIX TPOCKTOB B 001aCTH (PU3UKH;

BBISIBJISATh PHUYUHHO-CICJACTBCHHBIE CBSI3W W aKTyallM3UpPOBATh 3aJady, BBIIBUTAThH
TUNOoTe3y €€ pelleHus, HaXOAMThb apryMeHTbl /Il JO0Ka3aTelIbCTBA CBOUX YTBEPXKICHMIH,
3a/1aBaTh MapaMeTPhl U KPUTEPUU PEIICHUS;

aHAJIM3UPOBATh TMOJIYYCHHbIE B XOJI€ pEIIeHUS 3aJauyd pe3yJbTaThl, KPUTHUECKU
OLIEHUBATh UX JOCTOBEPHOCTb, IPOrHO3UPOBATH U3MEHEHHE B HOBBIX YCIOBUSX;

CTaBUTh U (HOPMYJIMPOBATh COOCTBEHHBIE 3a/auyd B 00pa30BaTEIIbHOW NESTEIBHOCTH, B
TOM YHCJIE TIPY U3YUYCHUU (DUBHKH,

JaBaTh OI[EHKY HOBBIM CHTYAIIUSM, OIICHUBATH MPHOOPETEHHBIN OITBIT;

YMETb MEPEHOCUTH 3HAHUS 1O (PU3HKE B MPAKTUYECKYIO 00JIACTh KU3HEAEATENbHOCTH;

YMETh UHTEIPUPOBATh 3HAHMS U3 PA3HBIX TPEIMETHBIX 00JIaCTEH;

BBIIBUTATh HOBBIE UJIEH, MIPEJIaraTh OPUTHHAILHBIC TIOIXO0/IbI U PEIICHHUS;

CTaBUTH MPOOJIEMBI M 331a49H, IOy CKAIOIINE AIbTEPHATUBHBIC PEIICHUS.

Pabora ¢ nungopmanueii:

BJIQJIETh HaBBIKAMU MOJy4eHHUs] MHPOpMAIMU (PU3HMUECKOro COAEpKaHHs U3 MCTOYHHKOB
pa3HBIX THUIIOB, CaMOCTOSITENbHO OCYLIECTBJISITH IIOMCK, aHaJM3, CHUCTEMATH3alUIl0 U
WHTEPIpETAHNIO HH(OOPMAIINH Pa3JIMYHBIX BUI0B U (DOPM MpEaCTaBICHUS;

OLIEHUBATH JOCTOBEPHOCTh HH(pOpMaLIHH;

UCTONBh30BaTh CPEACTBA HHPOPMANHMOHHBIX W KOMMYHHKAI[MOHHBIX TEXHOJOTHH B
pPEIICHNN KOTHUTHMBHBIX, KOMMYHHMKATHBHBIX M OPraHU3allMOHHBIX 3a7a4 C COOJIIOJICHHEM
TpeOOBaHMUI SPrOHOMUKHU, TEXHUKU 0E30MaCHOCTH, TUTHEHBI, pecypcocOepexeHusi, MpaBOBbIX U

TUYECKUX HOPM, HOPM HH(OpPMaLMOHHON O€3011aCHOCTH;
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CO3/1aBaTh TEKCThl (DU3UYECKOr0 COJCpXKaHHUS B pa3IMYHBIX (opmarax ¢ ydéroMm
Ha3Ha4YeHWS MHPOpPMAIMM W ICJICBOM ayJAMTOPUH, BbIOMpas ONTHMaIbHYIO (Qopmy

MpEACTaBJICHHA U BU3YyaJIU3alluu.

KoMMyHHKAaTHBHBIC YHMBeEpPCaJbHbIe y4eOHbIe 1eiCTBUSA:

OCYILECTBIISATH OOIIIEHHE Ha ypOKaX (PM3UKU U BO BHEYPOUHOU JEATEIbHOCTH;

pacro3HaBaTh NPEANOCHIIKH KOHPIMKTHBIX CUTYallui U CMITr4aTh KOH(IUKTHI,

pa3BEPHYTO W JIOTMYHO H3JIaraTh CBOK TOYKY 3PEHMS C HCIOJb30BAHUEM S3BIKOBBIX
CPEICTB;

IIOHUMATh U UCII0JIb30BATh IPEUMYIIECTBA KOMAaHIHON U MHAMBUAYAIbHON paboThI;

BbIOMpPATh TEMAaTUKYy M METOJbl COBMECTHBIX AECHCTBHHM C Yy4€TOM OOLIMX HMHTEPECOB U
BO3MOYKHOCTEN Ka)10r0 4JIEHA KOJJIEKTUBA;

IIPUHUMATh 1€ COBMECTHOW J€ATEIbHOCTH, OpPraHU30BBIBATH U KOOPAWHHUPOBATh
JEUCTBUS MO €€ IOCTHKEHHUIO: COCTaBJISATh MJaH JEHCTBUM, pPACIpPENeNsiTh PO C Y4ETOM
MHEHUH Y4aCTHHKOB, 00CYX/IaTh pPe3yJIbTaTbl COBMECTHOW PabOTHI;

OLIEHMBATh Ka4E€CTBO CBOEr'O BKJIA/JA M Ka)KJIOr0 y4aCTHMKA KOMAaHJbl B OOLIMH pe3yJbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeJiaraTb HOBBIE€ NPOEKTHI, OLEHUBATH MJEH C IO3MIMH HOBU3HBI, OPUIMHAIBHOCTH,
MPAKTUYECKON 3HAUYMMOCTH;

OCYILECTBJIATh IO3UTUBHOE CTPAaTETUYECKOE TIOBEACHHUE B pPa3JIMYHBIX CHUTYyalMsX,

MpOABJIATH TBOPUCCTBO U B006pa)KGHI/Ie, OBITH HWHUIIMAaTUBHBIM.

PerynsiTuBHbBIC YHHBepcaabHbIe y4eOHbIe 1eiCTBUS
Camoopranusanus:
CaMOCTOSITENIFHO OCYIIECTBIISTh MO3HABATENBHYIO AESITENbHOCTh B 00NACTH (DUBUKH H
ACTPOHOMUH, BBIABIIATH MPOOJIEMBI, CTABUTh U (POPMYITHPOBATH COOCTBEHHBIE 3a4aUH;
CaMOCTOSITEJIbHO COCTaBJIATh IIJIAH PEUICHUS PAacuETHBIX M KAaYeCTBEHHBIX 3aj1ay, IUIaH
BBITIOJIHCHUSI TMPAKTHYECKOM palboThl € Y4YETOM HMEIOMIUXCS PECYypcoB, COOCTBEHHBIX
BO3MOKHOCTEW U MPEAIOYTECHUI;
JlaBaTh OIIEHKY HOBBIM CHUTYalIMsIM;
pacumpATh paMKH Y4€OHOTO MpeaMeTa Ha OCHOBE JTMYHBIX TPEITOYTCHHH;
JlenaTh OCO3HAHHBIN BHIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pelieHue;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;
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crnoco0cTBOBaTh (OPMUPOBAHHMIO U TPOSIBICHUIO OSPYIAUIUH B 00nacté  (U3KKH,

ITOCTOSIHHO TTOBBIIIIATh CBOW 00pa30BaTE/IbHBIN U KYJIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, IMOLMOHATbHbIN HHTEJJIEKT:

JlaBaTh OLICHKY HOBBIM CHTYaIlUsIM, BHOCHTh KOPPEKTHUBBI B AESATEIBHOCTH, OIICHHUBATH
COOTBETCTBHE PE3YJIbTATOB LEIISIM;

BIIQJICTh HaBBIKAMU TIO3HABATENBHOU pedieKCHH KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBHI
Y MBICJIUTEIILHBIX TTPOIIECCOB, UX PE3YJIbTATOB U OCHOBAHUIA;

HCIOJIb30BaTh MPUEMBI pedICKCUH SISl OLICHKH CHTYaIluH, BBIOOpa BEPHOTO PEIICHNUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PELIEHUS MO UX CHUKEHUIO;

MPUHUMATh MOTHUBBI U APT'YMEHTHI IPYTHUX MPH aHAIIM3€E PE3YJIbTAaTOB JACSITEIHHOCTH;

MPUHUMATE ce0s, TOHUMas CBOM HEJJOCTATKH U JOCTOMHCTBA;

MPUHUMATh MOTHUBBI U APT'YMEHTHI APYTUX MPU aHAJIM3€E PE3YJIbTAaTOB /1€ TEIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIHOKH.

B nporecce 1ocTHKEeHUS THYHOCTHBIX PE3YJIHTATOB OCBOSHUS ITPOTrPaMMBbI TI0 (PU3UKeE ISt
YPOBHSI CPEIHEr0 OO0IIero o0pa30oBaHUsS y OOYYarOUIUXCS COBEPIICHCTBYETCS dMOILMOHAILHBIM
WHTEJUIEKT, MPEANOoIaraoumi chopMrUpoOBaHHOCTD:

CaMOCO3HaHUS, BKJIIOYAIOIIEr0 CIOCOOHOCTh MOHMMATh CBOE SMOILMOHAJILHOE COCTOSHUE,
BHJICTh HAIIPaBJICHUSI Pa3BUTHs COOCTBEHHON IMOIMOHAJILHOM C(hephl, OBITh YBEPEHHBIM B cebe;

caMOperyJIMpoBaHus, BKJTIOYAIOIIIETO CaMOKOHTPOJIb, yMEHHue NPUHUMATh
OTBETCTBEHHOCTh 32 CBOE IOBEJEHHE, CIIOCOOHOCTh aJanTUPOBATHCS K SMOIMOHAIBHBIM
W3MEHEHUSM U TIPOSIBJIATh THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPCHHEH MOTHBAIIMK, BKJIOYAIOMICH CTPEMJICHUE K JOCTHDKEHHWIO IIEIH M YCIEeXY,
ONTUMM3M, HHULIUATUBHOCTh, YMEHHE JICMUCTBOBAThH UCXOS U3 CBOUX BO3MOXKHOCTEH;

SMMATUH, BKIIOYAIOIIEH CIIOCOOHOCTh MOHHUMAaTh AMOIMOHAIBHOE COCTOSIHUE APYTHX,
YUUTBIBATH €T0 MPU OCYIIECTBICHUU OOIIECHHUS, CIIOCOOHOCTh K COYYBCTBUIO M COMEPEKUBAHUIO;

COIIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOUIMX CIOCOOHOCTh BHICTPAaBATh OTHOILIEHUS C IPYTHMHU

JIOAbMHU, 3200TUTHCS, IPOSIBIISITE HHTEPEC U pa3peliaTh KOHQIUKTHI.

IHPEJMETHBIE PE3YJIBTATBI
K xonny o6yuenust B 10 ki1acce npeaMeTHbIe pe3yibTaThl Ha 6a30BOM ypOBHE JOKHBI

oTpakaTh CHOPMUPOBAHHOCTD Y O0yUAIOLIMXCS YMEHUMN:
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JEMOHCTPUPOBATh Ha MPUMEpPax pojib U MECTO (HU3UKU B (POPMHPOBAHUU COBPEMEHHOM
Hay4YHOW KapTUHBI MUPA, B Pa3BUTHUM COBPEMEHHOW TEXHUKU U TEXHOJOTWH, B MPAKTUUECKOU
JesITEITbHOCTH JIIOJEH;

YYHUTHIBATh TPAHUIIBl MPUMEHEHUS HW3YYEHHBIX (U3NUECKHX MOJeNIeH: MaTepuaibHas
TOYKa, WHEpLIHalbHAs CHCTEeMa OTCcuéTa, abCOMOTHO TBEpPAOE TENO, MICANBHBIA Ta3, MOAEIU
CTPOCHHMS T'a30B, KMJAKOCTEH U TBEPABIX TEJ, TOUEUHBIA DJIEKTPUUECKHUHN 3aps MPU PELICHUH
(du3nUecKux 3a1ad4;

pacrio3HaBath (hu3MuecKkue SBICHUS (IIPOILECChl) M OOBACHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJSIPHO-KMHETUYECKOM TEOPUM CTPOEHUS BEIIECTBA U DIIEKTPOJAMHAMHUKU:
paBHOMEpPHOE M PABHOYCKOPEHHOE NPSIMOJIMHEMHOE [BIKEHHE, CBOOOJHOE TMaJIeHue Tell,
IBUKEHHE TI0 OKPY)KHOCTHU, WHEpHHs, B3aumojeiictBue Tten, auddysus, OpOyHOBCKOE
JIBUKEHHUE, CTPOCHUE JKUIKOCTEH W TBEPABIX TeN, U3MEHEHHEe 00bhEMa Ten MpU HarpeBaHHH
(oxJ1ak1eHNN), TEIJIOBOE PaBHOBECUE, UCIIApEHUE, KOHIEH CAllMs, [IJIaBI€HHUE, KPUCTAJUIN3allUs,
KHUIIEHHE, BJIAJXHOCTh BO3/1yXa, NMOBBIIICHUE NIaBJIEHUS ra3a MpPU €ro HarpeBaHWM B 3aKPBITOM
cocyze, CBSI3b MEXKJy IapamMeTpaMH COCTOSHUS ra3za B M30MpoLeccax, 3JeKTpuzanus Ted,
B3aUMO/ICHCTBHE 3aPSJI0B;

OMKCHIBATh MEXaHWYECKOE JBUKEHHUE, UCIOb3Ys (PU3NYECKHE BEIMYMHBI: KOOpAHHATA,
IIyTh, MEPEMEILEHNE, CKOPOCTh, YCKOPEHHE, Macca TeNa, CHJIA, UMITYJbC Tela, KUHETHYEeCKas
SHEprus, MOTEHIMAllbHAS DSHEprus, MeXaHuuyeckas paboTa, MeXaHW4YecKas MOIIHOCTH, MpH
OMMCaHUM TPABWILHO TPAKTOBATh (U3WYECKUNW CMBICH HCIOIB3yeMBIX BEIHYUH, UX
0003HAYCHUS ¥ €IUHHMIIBI, HAXOJAUTH (POPMYIIBI, CBA3BIBAIONINE JAaHHYIO (DU3UYCCKYIO BEIHUUHY
C IPyTUMU BEIMYMHAMU,

ONUCHIBATh W3YYEHHBIE TEMJOBBIE CBOMCTBA TEN M TEIUIOBBIE SIBJIICHUS, HCIIOJb3YS
(¢u3nueckue BEIMYUHBI: JaBICHHE Tas3a, TeMIeparypa, CpeIHssi KHUHETHYEeCKas SHeprus
Xa0TUYECKOI'0 JIBM)KEHUSI MOJIEKYJ, CPEJHEKBAJpaTUYHAas CKOPOCTb MOJIEKYJ, KOJMYECTBO
TETIOTHI, BHYTPEHHSS SHeprus, padora raza, KOXPQOUIMEHT MOJE3HOrO ICHCTBUS TEMJIOBOTO
JBUTATEJISA; IPU ONMUCAHUH MPABWILHO TPAKTOBATH (PU3UUECKUI CMBICI UCIIONb3YEMbIX BEINYUH,
UX O0O3HAYEHHUS M EIAWHHIBI, HAXOAUTHb (OPMYIIBI, CBS3BIBAIONINE JAHHYIO (PU3UYECKYIO
BEJIMYMHY C JPYTUMU BEJIUYHHAM;

ONUCHIBATh M3YUYECHHBIE JJICKTPUUYECKUE CBOMCTBA BELIECTBA U JJIEKTPUUYECKUE SIBJICHUS
(mporiecchl), UCTIONB3YS (GU3NYECKUE BEIMYMHBL: SJIEKTPUUECKUHN 3apsill, AJIEKTPHUYECKOEe ToJIe,
HanpsOKEHHOCTh  TOJISI, TMOTEHIMall, Pa3HOCTh MOTEHLUHMAJOB; MPH OMNUCAHWM MPABUIBHO
TPAaKTOBaTh (DU3MUYECKUN CMBICI WCIHOJB3YEMBIX BEIMYWH, MX OOO3HAUYCHHS] W CIUHUIIBL

yKa3bIBaTh (POPMYIIBI, CBA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BEIMUMHY C JPYTHMH BEIMYMHAMH;
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aHaJIM3UPOBaTh (PU3MUECKHE MPOLECChl U SBICHHS, WCHONB3Yys (PU3MUYECKHE 3aKOHBI U
NPUHIMIBL: 3aKOoH BcemupHoro TsaroteHus, |, |l u Il 3akonsr HeloToHa, 3aKOH COXpaHeHUS
MEXaHUYECKOW SHEPruu, 3aKOH COXPaHEHUS UMIYJIbCA, TPUHIUIT CYTIEPIIO3UIINH CUJI, TP UHIIUIT
paBHOIIpaBUsl MHEPLUAIBHBIX CUCTEM OTCUETA, MOJEKYISIPHO-KMHETUYECKYIO TEOPUIO CTPOEHUS
BEII[ECTBA, T'a30Bbl€ 3aKOHBI, CBS3b CpPEAHEH KWHETUYECKOM HHEPruu TEIUIOBOI'0 JBHUIKEHUS
MOJIEKYJI C a0COJIIOTHOW TeMmIepaTypoil, MepBblil 3aKOH TEpPMOAMHAMUKH, 3aKOH COXpaHEHUs
AIIEKTPUYECKOr0 3apsna, 3akoH KylioHa, mpu 3TOM pa3nuyarh CJIOBECHYIO (HOPMYIHPOBKY
3aKOHA, €r0 MaTEMAaTHUECKOE BhIpaKEHUE U YCIOBHUS (TPaHUIIBI, 0071aCTH) TPUMEHUMOCTH;

O00BSCHATH OCHOBHBIE IPUHIUIIBI ICHCTBUSL MAIIUH, TPUOOPOB U TEXHUUECKUX YCTPOMCTB;
pasnuvaTh yCJIOBHUS UX 0€30I1aCHOTO HCIIOIb30BaHUs B TOBCEAHEBHOM KU3HU;

BBIMIOJIHATD SKCIIEPHUMEHTHI IO MCCIEAO0BAHUIO (M3UYECKUX SBJICHUH M TPOLECCOB C
UCMOJb30BAaHUEM TMPSMBIX U  KOCBEHHBIX HM3MEPEHUH, TMpu 3TOM  (POPMYIHPOBATH
npobnemy/3agady W TUNOTE3y Y4YeOHOro OKCIIEpUMEHTa, CcOOMpaTh YCTAaHOBKY U3
MPEJIOKEHHOT0 000pYI0BaHUS, POBOAUTH OIBIT U (POPMYIHPOBATH BHIBOJIBI;

OCYUIECTBIISATh MpSMBIE U KOCBEHHbIE H3MEpeHUs (HU3NYECKHX BEIHYMH, MPH STOM
BBIOMpATh ONTHUMAIBHBIA CIIOCO0 HM3MEPEHHs] W HCHOIb30BAaTh HM3BECTHHIE METOMBI OLIEHKU
ITOTPELIHOCTEN NU3MEPEHMUI;

WCCIIENOBATh 3aBHUCHUMOCTH MEXAY (QU3NYECKUMHU BEIMYMHAMHU C WCIOJIb30BAaHUEM
NpSIMBIX M3MEPEHHH, TpPHU O3TOM KOHCTPYHPOBATh YCTAHOBKY, (GHUKCHPOBATH pPE3yIbTATHI
MONTyYEHHOW 3aBUCHUMOCTH (PU3MUECKUX BEIWYMH B BUJE TAOIHIl U TPaPUKOB, JCIATh BHIBOJIBI
0 pe3yJIbTaTaM UCCIIEIOBaHUS;

co0moaTe mpaBWia 0€30MacHOr0 TpyJAa IpH MPOBENCHUU HCCIENOBaHUI B paMKax
yu4eOHOro AKCHEpUMEHTa, Yy4yeOHO-HCCIIEJOBATEIbCKO M MPOEKTHOM JEATEIbHOCTH C
HCIOJIb30BAHUEM U3MEPUTEIILHBIX YCTPOHUCTB U TaOOpaTOPHOr0 000PY10BAHMS;

pemaTe pacy€THBIE 3aJaud C SIBHO 3aJaHHOW (PU3MUECKOH MOJENblo, HCIONb3Ys
(bu3nyecKue 3aKOHBI U TPUHIUIIBL, HA OCHOBE aHAlM3a YCJIOBHS 3aJ]a4i BHIOUpATh (HPU3UUYECKYIO
MOJIE€NIb, BBIACTATh (PU3WYECKUE BEIMYMHBI W (OPMYJIBI, HEOOXOAMMBIE sl €€ pelIeHHs,
MIPOBOJIUTH PACUETHI M OIEHUBAThH PEATTbHOCTH MOJYYCHHOT'0 3HAYCHUS (PM3UYECKON BEIMYNHBI,

pelaTb KaueCTBEHHbIE 3aJauM: BBICTPAUBAaTh JIOTMUECKH HEMPOTUBOPEUYUBYIO LIEMOYKY
paccyXJIeHul ¢ Onopoil Ha U3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M (PU3UUECCKHE SIBIICHUS;

WCIOJIb30BaTh TPH  PEIICHWH YYeOHBIX 3a7a4 COBPEMEHHbIE WH(OPMAIMOHHBIC
TEXHOJIOTUM JUIsI TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIPETAIIUU M TPEICTABICHUS Y4eOHOU W
Hay4YHO-TIOMYJISIPHOM HMH(POPMALIMH, TOIYYEHHOM M3 PA3TUUYHBIX HMCTOYHHUKOB, KPUTHUUYECKU

aHAJIM3UPOBATH MOJIyYaEM Y0 HH(POPMALHIO;
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IPUBOJIUTH IPUMEPHI BKJIAAA POCCHUUCKHUX U 3apyOeXHbIX YUEHBIX-(U3MKOB B pa3BUTHE
HAayKH, 00bsSCHEHHE IPOLIECCOB OKPYKAIOIIEr0 MUPa, B PA3BUTHE TEXHUKU U TEXHOJIOTUH;

UCMOJb30BaTh TEOPETUYECKUE 3HAaHUSA 1O (U3MKE B TOBCEJHEBHOM JKU3HMU IS
obecreueHuns: 6€30M1acCHOCTU IPU 00pallleHny ¢ TpUuOopaMu U TEXHUYECKUMHU yCTPOUCTBAMU, JUIS
COXPaHEHUS 37J0POBbS U COOJIOEHHS HOPM KOJIOI'MY ECKOT'0 NTOBEAEHNS B OKPY’KaIOILEH CPeacE;

paboTaTh B rpyNIIe C BHINOIHEHUEM Pa3IMYHBIX COIMAIBHBIX POJIeH, INIAHUPOBATH PaboTy
IPYNIbI, pPAalMOHAIBHO paclpedeNsiTh O0sI3aHHOCTH M IUIAHUPOBATH JIEATEIbHOCTH B
HECTaHJIAPTHBIX CUTYallUAX, aJ[eKBaTHO OLEHMBATh BKJAJ Ka)KJOT0 W3 YYaCTHUKOB TPYMIHI B
pelieHue paccMaTpUBaeMoM MPoOJIEMBI.

K xonny obyuenus B 11 kiacce npeaMeTHbIe pe3ybTaTbl Ha 0a30BOM ypOBHE JOJKHBI
oTpaxaTb CHOPMUPOBAHHOCTh y O0yUaIOIINXCS YMEHUIL:

JEMOHCTPUPOBATh HA MPUMEPaX pojb U MECTO (U3MKH B (OPMUPOBAHUU COBPEMEHHOU
Hay4YHOM KapTHUHBI MHPA, B Pa3BUTUN COBPEMEHHOW TEXHUKHM U TEXHOJOIHMH, B IIPAKTUYECKOU
NEeSITEIbHOCTY JIIO/I€H, LIEIOCTHOCTh U €JUHCTBO (PU3MYECKOM KapTUHBI MUPAa;

YUUTHIBATh TPAHULBI TNPUMEHEHHUS M3YYCHHBIX (PU3MUECKHX MOJENeH: TOUeUHbIH
AIEKTPUUECKUI 3apsal, Jyd CBETa, TOYEYHbI HMCTOUHUK CBETa, SAEpHas MOJEIb aToMa,
HYKJIOHHAsI MOJI€JIb @aTOMHOT O si/ipa MPU pPelIeHUH PU3NUECKUX 3a]1a4;

pacmo3HaBaTh (PU3NYECKUE SBJICHUS (MPOIECCHI) U OOBACHATH MX HAa OCHOBE 3aKOHOB
3JIEKTPOJAMHAMHUKU U KBAaHTOBOHM (DM3UKH: 3JEKTPHUECKass MPOBOJUMOCTh, TEMJIOBOE, CBETOBOE,
XMMHMUYECKOE, MarHUTHOE JEWUCTBUSA TOKA, B3aUMOJIEHCTBUE MAarHUTOB, 3JEKTPOMAarHUTHas
WHAYKIMS, JedCTBME MAarHUTHOIO TOJII HAa TPOBOJHUK C TOKOM M JBIKYILIMICS 3apsi,
AIIEKTPOMArHUTHBIE KOJIEOAHUS U BOJHBI, IPSIMOJIMHEHHOE PaclpOCTPAaHEHUE CBETa, OTPaXKEHHUE,
npesoMiieHue, HHTepdepeHuus, Audpakius W MHoJadgpu3alus CBeTa, MAMCIEPCHUsl CBeETa,
doToanexktpudeckuit 3¢ ekt (hoTodddekT), cBeTOBOE JaBleHNE, BOSHUKHOBEHUE JTMHEHYATOr0
CIIEKTpa aTOMa BOAOPOJa, €CTECTBEHHAS U UCKYCCTBEHHAsI palMOaKTUBHOCTD;

OIUCHIBATh M3YYECHHBIC CBOMCTBA BELIECTBA (IJIEKTPUUECKUE, MATHUTHBIC, ONTHYECKUE,
UIEKTPUUECKYIO MPOBOAUMOCTb PA3IMUHBIX CPEA) M AJIEKTPOMArHUTHBIE SIBJICHUS (TIPOLIECCHI),
UCHOJNb3ysl (U3NYECKUE BEIUYUHBL: JIEKTPUUYECKUN 3apsiyl, CHJla TOKa, 3JIEKTPUUECKOe
HaIpspKEHHUE, dJIEKTPUUECKOE COIIPOTUBIIEHHUE, PA3HOCTh IOTEHLIMAJIOB, 3 JIEKTPOJBUKYILAs CUIIA,
paboTa TOKa, MHAYKIUS MarHUTHOrO MoJjsi, cuia Ammepa, cwia JlopeHna, MHIYKTHBHOCTb
KaTyIlIK{, SHEPrusl 3JEKTPUYECKOrOo M MarHUTHOTO TOJiei, meproJ M YacroTa KojiebaHwil B
Kosie0aTeIbHOM KOHTYpE, 3apsiJl U CUJla TOKAa B MPOIECCe TapMOHUYECKHX AJIEKTPOMArHUTHBIX

KoeOaHuii, (POKyCHOE pacCTOSHUE M ONTHUYECKAsh CUJa JIMH3BI, MPH OMUCAHUH MPABHILHO
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TPaKTOBaTh (DM3UUYECKUN CMBICI HCHOJb3YEMBIX BEIMYMH, MX OOO3HAUEHUS U EIUHUIIBL,
yKa3bIBaTh (POPMYIIBI, CBA3BIBAIOIINE NAHHYIO (PU3UYECKYIO BEIMYUHY C IPYTUMHU BETUYUHAMU;

OMKCHIBATh M3YyUYCHHBIC KBAHTOBBIC SIBJIICHWS W TMPOILECCHI, HCMIONB3Yys (Qu3ndeckue
BEIIMYMHBL: CKOPOCTh AJICKTPOMArHUTHBIX BOJH, JJMHA BOJHBI M YacTOTAa CBETa, DHEPIUs U
uMIynsCc (GOTOHA, MEpPHUOJ TMONypaclaga, SHEPrus CBS3H ATOMHBIX sIep, MPH  OMHCAHHUH
MPaBWILHO TPAaKTOBAaTh (U3UYECKHI CMBICI HCIOJB3YEMBIX BEIMYWH, MX OOO3HAUCHUS U
€IMHUIIBI, YKa3bIBaTh (DOPMYJIbI, CBSI3BIBAIOIIME JAHHYI (U3HUYECKYI0 BEIHYHUHY C JPYTUMH
BEJTMYMHAMU, BBIUYUCIISTH 3HAUCHUE (PU3NIECKON BEITMYHUHBL;

aHAIM3UPOBATh (PU3MYECKHE TPOIECChl U SBICHHS, WCIONB3Yys (DU3MUYECKHE 3aKOHBI U
OpUHIUIB: 3ak0oH OMa, 3aKOHBI MOCJENOBATENBPHOTO W MAapajlIeIbHOTO COEIUHEHUS
IPOBOJHUKOB, 3akoH Jlxoyns—JleHna, 3akoH 53JIE€KTPOMarHUTHOM  MHAYKLIHMH, 3aKOH
OPSIMOJIMHEWHOIO PacIpOCTPAaHEHUs] CBETAa, 3aKOHBbI OTPA)KEHUsl CBETA, 3aKOHBI MPEIOMJICHUS
cBeTa, ypaBHeHHe DOiHmTeHa M1 ¢doTodddexra, 3aKOH COXpaHEHUS DHEPrUH, 3aKOH
COXpaHEHUS MMIyJbCa, 3aKOH COXPAaHEHHUS OJIJIEKTPUUYECKOrO 3apsja, 3aKOH COXpaHEHUs
MaccoBOI'0 4YMCIa, MOCTyJaThl bopa, 3aKOH paJnOaKTUBHOIO pacraja, IpU 3TOM pa3audaTh
CIIOBECHYI0 (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOe BBIPA)KEHHWE U yCIOBUS (TPaHHIIBI,
00J1aCTH) MPUMEHUMOCTH;

OTpEeNATh HaINpaBJICHUE BEKTOpPAa WHIYKIIMH MArHUTHOTO IIOJIS MPOBOJHHKA C TOKOM,
cuiibl Amniepa u cuiibl JIopeHiia;

CTPOHTH U OMKCHIBATH H300paKeHUE, CO3/IaBaEMOE IITIOCKIM 3€PKaJIOM, TOHKOH JTMH301;

BBIMIOJIHATD SKCIIEPUMEHTHI MO MCCIEIOBAHUIO (PU3MUECKUX SBJICHUM W TPOILIECCOB C
WCMOJIb30BAHUEM  TIPSAMBIX M KOCBEHHBIX HM3MEPEHHH: Tpu 3TOM  (HOPMYJIHPOBATH
npobnemy/3agady W TUNOTE3y Y4eOHOro JKCIIEpUMEHTa, CcOOUpaTh YCTaHOBKY U3
MPEIJIOKEHHOr0 000pYI0BaHUS, IPOBOIUTH OMBIT U (POPMYIHPOBATH BHIBOBI,

OCYIIECTBIIATh MpSAMBIE UM KOCBEHHbIE H3MEpeHUs (GU3NYECKUX BEIHYMUH, MPH STOM
BbIOMpATh ONTHMANBHBIA CIMOCOO HM3MEPEHHS U UCIOIb30BaTh M3BECTHBIE METOIBI OLEHKHU
ITOTPELIHOCTEN U3MEPEHMUI;

MCCIIEIOBATh 3aBUCUMOCTH (DU3NYECKUX BEITMYHMH C MCIOJIb30BAaHUEM MIPSMBIX U3MEPEHUI:
IIPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (PMKCHPOBATH PE3yJbTAThl MOMYyYEHHOW 3aBHCUMOCTHU
(Gu3NYecKuX BENUYMH B BHUIAe Tabmui W TpaduKoB, JdeNaTh BBIBOABI MO pe3ysbTaTaM
HCCIIEJIOBAHUS;

co0oaTh mpaBmiIa O€30MacHOrO TpyJda IMpHU TNPOBEIECHUU HCCIEAOBAHMM B paMKax
y4eOHOro JKCHEpPUMEHTa, Y4EeOHO-UCCIIENOBATENbCKO M MPOEKTHOM NEATEIbHOCTH C

UCIIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPOHCTB M 1a00paTOPHOTO 000Py10BaHMS,
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pemiatb pacy€THbIC 3aJaud C SIBHO 3aJaHHOW (U3UYECKOH MOJENbI0, HCHOJb3Ys
(bu3uUecKre 3aKOHbI ¥ TPUHIIMIIBI, HA OCHOBE aHAKM3a yCIOBUS 3a/1a4H BbIOHpATh HHU3UUECKYIO
MOJIEJIb, BBIACIATh (U3NYCCKHE BEIMYUHBI U (POPMYJIBI, HEOOXOMUMBIC Ui €€ peleHus,
MIPOBOJIMTH PACYETHI U OIEHUBATH PEATBHOCTh TIOJYYCHHOT' 0 3HAYCHUS (PU3UUCCKON BEIUIHHEI;

pelaTh Ka4eCTBEHHBIE 3a/Jaud: BHICTPAMBATh JIOTHYECKH HEMPOTUBOPEUHBYIO ILEMOUYKY
paccyXIeHul ¢ Omopoil Ha U3Y4YEeHHBIE 3aKOHBI, 3AKOHOMEPHOCTU B (PH3UYECKHE SIBIICHUS;

UCIOJb30BaTh IPU PEHICHWM YYEOHBIX 3aJad COBpPEMEHHBIC HH(pOPMAIOHHBIC
TEXHOJIOTMH JJI TIOMCKA, CTPYKTYPUPOBAHMS, WHTEPIPETAIMUA U TMPEACTABICHUS y4eOHOH H
HAyYHO-TIOMYJISPHON HH(pOpPMAIMK, TOTYYEHHOW W3 PA3NMYHBIX HCTOYHUKOB, KPUTHYECKH
aHAJM3UPOBATH MOJIYIAEMYIO HHPOPMAITHUIO;

OOBSICHSTH TIPUHIIMITBI ACHCTBUS MAIIMH, TPHOOPOB U TEXHUYECKUX YCTPOHCTB, pa3invarh
yCJIOBHUs KX 0€30MaCHOTO MCIOJIb30BAHUS B TIOBCEIHEBHON KHU3HH;

MPUBOANTH MPUMEPHI BKJIAJJa POCCHUCKUX M 3apYOCKHBIX YUEHBIX-(DU3HKOB B Pa3BHUTHE
HayKH, B 00BSCHEHHUE MPOIIECCOB OKPYKAIOIIETO0 MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS 1O (U3MKE B TOBCEAHCBHOW IKH3HH IS
obecrieyeHus1 6€30MaCHOCTH MPU 0OPAIEHUHU ¢ TPUOOPAMHU ¥ TEXHUYECKUMH YCT POUCTBAMHU, JUJIS
COXpaHEHUS 3A0POBbS H COOIOICHHSI HOPM 3KOJIOTMYECKOT'0 TIOBEACHUS B OKPY KAIOIIEeH Cpejie;

paboTaTh B rpyIIIe ¢ BHIMOJIHCHHEM Pa3JIMYHBIX COIMALHBIX POJICH, MJIAHUPOBATH PA0OTyY
TPYMIBI, PAMOHAIBHO pACIpENeNsiTh OO0SM3aHHOCTH H IUIAHUPOBATH JIEATEIBHOCTH B
HECTAHJIAPTHBIX CUTYaIlHsiX, aJ[eKBATHO OLEHUBATh BKIAJ KaXKIOTO0 W3 YYACTHUKOB T'PYMIIBI B

pelieHue paccMaTprUBaeMoi MPoOIEMBI.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Non/ HaumeHoBaHue pa3iesioB H TeM Kosmuecrso yacos DJIeKTPOHHbIe (HudpoBbIE)
o II/'1
NporpamMmsl Bcero KounTpoJbHbie padoThl | 00pa3oBaTebHbIE PeCYpChl
. BBenenue 3 bu6moreka [JOK
https://m.edsoo.ru/7f41bf72
Pa3znen 2. MEXAHUKA
bu6moreka [IOK
2.1 KunemaTtrnka maTepruaaibHONH TOYKH 5
https://m.edsoo.ru/7f41bf72
bu6morexa IIOK
2.2 JuHamMuka MaTepruaabHONU TOUKHU 7
https://m.edsoo.ru/7f41bf72
1 but6moreka [JOK
2.3 3aKOHBI COXpaHEHUSI B MEXaHUKE 6
https://m.edsoo.ru/7f41bf72
Hroro mo pazneny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJANHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KMH€THY €CKOM 9 bubmumoreka [IOK
' TCOPHH https://m.edsoo.ru/7f41bf72
bubmumoreka [IOK
3.2 OCHOBBI TEpMOAVHAMUKH 10 1

https://m.edsoo.ru/7f41bf72
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33 ArperaTHble COCTOSIHUSI BEIIECTBA. . bubmmorexa [{OK
' da3oBbIe MePeXoIbl https://m.edsoo.ru/7f41bf72

Uroro no pazneny 24

Pa3znen 4. JIEKTPOAUHAMUKA

1 bu6moreka [JOK
4.1 DNEeKTPOCTaTHKA 10
https://m.edsoo.ru/7f41bf72
42 ITocTosHHbIN nekTpUdeCcKuil TOK. TOkH B 12 1 bubmotexa IIOK
' pa3IMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Uroro no pazneny 22
Pe3zepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 63 4
I[TPOT'PAMME
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https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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11 KJIACC

KonnyectBo yacos
KonTpoabHbie JyeKkTpoHHbIE (L] POBHIE)
Ne i/ HaunmenoBanme pa3aesioB M TeM MPOrpaMMBbl
Bcero pa6oThI o0pa3oBaTeJibHbIE pecypchbl
Paznen 1. JIEKTPOANHAMUKA
2 but6moreka [JOK
1.1 IocTOAHHBIN AJIEeKTPHUUYECKHH TOK 11
https://m.edsoo.ru/7f41c97c
1.2 MarnuTHoe mnoJie 6
1.3 DJIeKTPOMArHeTH3M 5
1.4 Lenu nepeMeHHOro TOKa 7 1
Wroro mo pazneny 29
Paznen 2. JIEKTPOMATI'HUTHOE U3JIYYEHUE
21 N3nyyeHue n mpueM 3J1eKTPOMArHUTHBIX . bubmmorexa [IOK
. BOJIH paauo- u CBY-anana3ona https://m.edsoo.ru/7f41c97c
bu6moreka I[IOK
2.2 I'eomeTpnyeckasi ONTHKA 8 1
https://m.edsoo.ru/7f41c97c
Bbub6morexa IIOK
2.3 BosHoBasi onTHKAa 4
https://m.edsoo.ru/7f41c97c
24 KBanToBasi Teopusi 371eKTPOMArHUTHOI' O 5
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H3JIYYCHHUSA U BelIECTBA

Hroro no pazaeny 22
Paznen 3 ®UBUKA BBICOKUX SHEPT UM
but6moreka [JOK
3.1 ®du3uKa aTOMHOrO siApa 4
https://m.edsoo.ru/7f41c97c
bu6moreka [IOK
3.2 DJieMeHTapHbIe YaCTHIbI 3
https://m.edsoo.ru/7f41c97c
bu6moreka [IOK
3.3 JJieMeHThI ACTPOPU3UKHU 3
https://m.edsoo.ru/7f41c97c
bub6morexa IIOK
34 ATomHOE S11pO 5
https://m.edsoo.ru/7f41c97c
Wroro mo pazneny 13
Paznen 4 OBOBIHIAIOIIEE IIOBTOPEHUE
bu6moreka IIOK
4 O06o0maromee MOBTOPEHHE 5
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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MMPOBEPSEMBIE TPEGOBAHUSA K PE3YJIBTATAM OCBOEHHS OCHOBHOM
OBPA3OBATEJBLHOM ITPOT'PAMMBI

10 KJIACC

Kon
NpoBepsieMoro

pe3yJbTrara

IIpoBepsiemMble mpexMeTHBIE Pe3yJIbTAThI 0CBOCHHUSI OCHOBHOI

o0pa3oBaTeJIbHOI MPOrpaMMBbI CpeIHEro 001ero oopa3oBaHusi

10.1

JleMOoHCTpUpOBaTh Ha TpHUMEpax poib W MecTo (u3uku B
(bopMUPOBAaHUU COBPEMEHHOW Hay4YHOH KapTHHBI MHpPa, B pPa3BUTUU
COBPEMEHHOW TEXHUKH U TEXHOJIOTMH, B MPAKTUYECKON AEATEIbHOCTH

JIroaen

10.2

Y4uThIBaTh T'PaHULIBI TPUMEHEHUS M3YUYEHHBIX (PU3NYECKUX MOJEICH:
MaTepHaibHasl TOYKa, MHEPIHAIbHAs CUCTeMa OTCc4éTa, aOCOIIOTHO
TBEPIIOE TEJIO, UACANBHBIN ra3; MOAEIU CTPOEHUS ra3oB, KUIKOCTEH U
TBEPABIX TEJ, TOUEUHBIM BJIEKTPUUECKUN 3apsii — IMpPU pEIICHUHU

dbu3HUecKuX 3aau

10.3

Pacnio3naBaTh (pusnyeckue sBICHUS (TMpoLEcCh) U OOBACHATH UX Ha
OCHOBE 3aKOHOB MEXaHHMKH, MOJEKYJISPHO-KHHETUYECKOH TEOpHH
CTPOCHHUS  BEIIeCTBA W  JJICKTPOJWHAMHUKU: pAaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE [BM)KEHHE, CBOOOAHOE ITaJCHUE
TeJN, JABIKEHHE MO OKPYXXHOCTH, WHEPUHs, B3aUMOJEHCTBUE TET,
muQ¢y3us, OpOyHOBCKOE IBUKEHHME, CTPOEHUE KUIKOCTEH U TBEPABIX
TeJN, W3MEHeHHe O00bEMa Tela NpH HarpeBaHuu (OXJIAKIACHUM),
TEIJIOBOE pAaBHOBECHE, HCIApeHUE, KOHJEHCAlus, IJIaBJICHHE,
KPUCTAJUIM3alMs, KUINEHHE, BIAXHOCTh BO3J1yXa, IMOBBIIICHHE
TaBJICHUS Ta3a MPH €ro HArPEeBaHWU B 3aKPBITOM COCYJIE, CBA3b MEXIY
napamMeTpaMu COCTOSHHS ra3a B H30MpOLeccax; DJIEKTPU3alus Tel,

B3aUMO/IEH CTBHUE 3aPsiI0B

10.4

OnuceiBaTh  MEXaHHUYECKOE JABUKCHUC, HCITOJIb3YA (I)I/IBI/I‘IGCKI/IG
BCJIIMUUHBI: KOOpAWHATA, MyTh, MEPEMCIICHUC, CKOPOCThH, YCKOPCHHE,
Mmacca TCIa, cuiia, HMITYJIBC TCa, KHMHCETHYCCKasa SHEprus,

NOTCHIMAJIbHASA  SHCPrusd, MCEXaHUYCCKasd pa6 OoTa, MCXaHHUYCCKad
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MOIIHOCTR; TIPH OMHUCAHUH MPABUIBHO TPAKTOBATH (HYM3HUUECKUI CMBICI
WCIOJIb3YEMBIX BEIUYMH, MX OOO3HAUYCHHS W EAWHUIbI, HAXOJWThH
(bopMyIbl, CBSA3BIBAIONINE JAHHYIO (H3UYECKYI0 BEIMUUHY C APYTHUMHU

BCIMYHMHaAMH

10.5

OnucelBaTh N3y4EHHBIE TETJIOBBIE CBOMCTBA TEJ U TEIJIOBLIE SBJICHUS,
UCTOJNB3ys (u3MUecKHe BEJMYMHBI: JaBJIEHUE ras3a, TeMIeparypa,
CpenHssl KHHETHYecKasi SHEPrusi XaoTUYeCKOro ABMKEHHS MOJEKYI,
CpeIHEKBaJApaTUYHas CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIMJIOTHI,
BHYTPEHHSSI d3Heprus, paboTa rasza, KOIPQPUIMEHT I0JIE3HOTO
NEWCTBUS  TENJIOBOrO JIBUraTels; MpU ONHCAaHUU [PaBUIIBHO
TPaKTOBaTh (U3UYECKUH CMBICI MCHOJb3YEMbIX BEIMYUH, HUX
0003HauEHUsT W eIUHMIBI, HAXOJUThb (OPMYJIbI, CBSA3BIBAIOLINE

JaHHYI0 (PU3UYECKYIO BEIMYUHY C IPYTUMHU BEINYMHAM

10.6

OnuceiBaTh HM3y4YEHHBIE JJIEKTPUUYECKUE CBOWCTBA BEIIECTBA U
JNEKTPUUECKUE  sBJICHHUS  (IIPOLIECCHI), HCHONB3Yys  (DU3HUECKUE
BEJTMYMHBI: ANIEKTPUIECKUN 3apsj, NIEKTPUUECKOE noile,
HanpspKEHHOCTh  MOJIsA, IOTEHIHUal, Pa3HOCTh MOTEHIMANOB; MpH
OINMCaHUM MPABWILHO TPAKTOBATH (DU3UUYECKUN CMBICI HCIIOJIB3YEMBIX
BEIMYMH, WX OOO3HAYECHUS W EIUHUIIBI; YyKa3biBaTh (OPMYIIHI,
CBS3BIBAIOIIME  JIAHHYIO  (PU3WYECKYI0 BEIMYHHY C  JAPYTHMH

BCIMYMHaAMH

10.7

aHAJIM3UPOBATh  (PU3MUECKHE MPOLECChl U SABICHMS, HCIHOJb3Ys
¢u3nyecKre 3aKOHbl U MPUHIUIBL 3aKOH BCEMUpHOrO TsAroreHus, |, 1l
u Il 3akonpl HploTOHA, 3aKOH COXpaHEHHs] MEXAaHMUYECKOH SHepruwy,
3aKOH COXpaHEHMsI UMITYJIbCa, IPUHLUII CYIEPIO3ULUN CUJI, IPUHIUI
paBHOIIpaBUS ~ MHEPLUAIBHBIX CUCTEM  OTCYETA;  MOJIEKYJISIPHO-
KMHETHYECKYI0 TEOPHIO CTPOEHHS BEIECTBa, I'a30Bbl€ 3aKOHBI, CBS3b
CpeAHel KUHETHYECKOH HHEepruM TEMJOBOr0 JBHUKEHHS MOJIEKYN C
a0COJIIOTHON TeMIlepaTypoil, MEepBbIH 3aKOH TEPMOJMHAMHKHU;, 3aKOH
COXpaHEHHUs DJEKTPUUECKOro 3apsna, 3akoH Kyiona; mpu 3ToM
pa3nuyaTh CJIOBECHYIO (OPMYIHUPOBKY 3aKOHA, €ro MaTeMaTH4ecKoe

BBIPAXXCHUC U YCIIOBUSA (FpaHI/IHBI, O6J'IaCTI/I) MNMPpUMCHUMOCTHU

10.8

OOBDBSCHATL OCHOBHEIE IMPUHIIUIIBI HeﬁCTBHﬂ MalllvH, HpI/I60pOB u
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TEXHUYECKUX YCTPOMCTB; pa3iauyaTh YCIOBHS HUX 0O€30MacHOro

HCIIOJIb30BAaHUA B HOBCGI[HGBHOﬁ KHU3HU

10.9

BBITIOHATH SKCIIEPUMEHTBI 110 HCCIICAOBAHUIO0 (DU3HUECKUX SIBIICHUH W
MPOIECCOB C UCIOIB30BAHUEM IPSIMBIX U KOCBEHHBIX M3MEPCHUM; TIPH
3TOM (GOpPMYIHpPOBaTh MpodIeMy (3adady) W THUIOTE3y Y4eOHOro
IKCIEPUMEHTA, cooupath YCTAaHOBKY W3  MPEAJI0KEHHOTO

060py)1013aH1/15{, MMpOBOAUTDH OIIBIT U (bOpMyJ'II/IPOBaTB BBIBO/JIbI

10.10

OCYH_ICCTBJIHTL nNpsIMbIC W  KOCBCHHBLIC H3MCPCHUMA (1)I/I3I/I‘ICCKI/IX
BCIIMYMUH, IIPpU I3TOM BI)I6I/IpaTB ONTHMAJILHBEIA CIIOCO0 HU3MCPCHUA U

HCITIOJIB30BAaTh U3BCCTHBLIC MCTOABI OIICHKH HOFpCIHHOCTeﬁ I/ISMepeHI/Iﬁ

10.11

HccnenoBath 3aBUCUMOCTH MEXKIY (PU3NYECKUMH BEJIMYUHAMHU C
HCIOJIb30BAaHUEM TMPSMBIX HM3MEPEHUW; MpPH 3TOM KOHCTPYHUPOBATH
YCTaHOBKY, (HUKCHPOBATh pPE3yJAbTaThl MOJIYYEHHOM 3aBUCHMOCTH
(u3HYEeCKNX BEIWYWH B BUJC TAOJUIl U TpaUKOB, AeaTh BHIBOJBI IO

pe3yiibTaTaM UCCICAOBAHUSA

10.12

CoOmromaTh  mpaBwia  O€30MacHOro  Tpyda MpU  IPOBEACHHUH
UCCIIEZIOBAaHUNA B  pamMKax y4eOHOro DJKCHepUMEHTa, Yy4eOHO-
MCCIIEIOBATENIbCKON W IMPOEKTHOH AEATENbHOCTH C HCHOJIb30BAHUEM

U3MEPHUTENBHBIX YCTPONCTB U TJAOOPaTOPHOT0 000pyA0BaHUS

10.13

Pemats pacu€rHble 3afaun C SIBHO 3aJaHHON (M3MYECKOW MOJEINbIO,
UCHONBb3ysl (U3NYECKUEe 3aKOHBl M NPUHLUIIBI, Ha OCHOBE aHajlIM3a
yCIOBUS  3aJayd  BbIOMpaTh  (U3MUECKYI0 MOJ€b, BBIIEIATH
¢u3nyeckue BEIUYUHBI U (HOPMYJIbl, HEOOXOAUMBIE 1Jid €€ pEeLIeHMs,
IIPOBOJIUTH Pacu€Thl U OLEHUBATh PEAIBLHOCTDH MOJYYEHHOI'O 3HAYEHMUSI

(bu3NYeCcKOoil BETUYUHbI

10.14

Pewars Ka4EeCTBEHHbIE 3a7a4u: BBICTPanBaTh JIOTUY €CKU
HENPOTUBOPEUYUBYIO LIENOYKY PACCYKIECHHUM C ONOPOM HAa H3y4YEHHBIE

3aKOHbI, 3aKOHOMCPHOCTHU U (1)I/I3I/I‘~I€CKI/I€ SIBJICHUS

10.15

Hcnonp3oBaTh NpHU  pElIEHMHM Yy4eOHBIX 3aJad  COBPEMEHHBIC
MH(OPMAIIMOHHBIE TEXHOJOTUMU JUIsl TOHCKa, CTPYKTYpPUpPOBaHUS,
MHTEpIpeTallud M MpPEACTaBlIeHUS y4yeOHOW M HayYHO-TIOMYJISIpHOU

nH(pOpMaIMK, MOJTYYEHHOH M3 pPa3IMYHbIX HMCTOYHUKOB; KPUTHUECKU
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aHAJIM3UPOBATH MOIY4aEMYIO HH(OPMALIHIO

10.16

[IpyBOoAMTH MpUMEpHI BKJIaJla POCCHMCKUX W 3apyOCIKHBIX YUEHBIX-
(U3MKOB B pa3BUTUE HAYKH, OOBSCHEHHME IPOLIECCOB OKPYKAIOILEro

MHpa, B Pa3BUTHEC TCXHUKU U TEXHOIOTHI

10.17

Hcnonbp3oBaTh TEOpPETUUECKUE 3HAHHUS 1O (PU3MKE B TOBCEIHEBHOM
KU3HH JIJIs1 oOecrieueHnsi 0€30MacHOCTH TIpU O0paleHuu ¢ mpudopamMu
U TEXHUYECKUMH YCTPOWCTBAMH, JUISI COXpPAHEHUS 3J0pOBbS |

COOJIIOIEHUSI HOPM 3KOJIOTMUECKOT0 MOBEICHUS B OKpYXKaIolel cperie

10.18

PaGoTaTh B rpymnme ¢ BBIIOJIHEHUEM Pa3IMUHBIX COLMAJIBHBIX POJIEH,
IUIAaHUPOBaTh  paboTy  TIpyHIbl, PpalUOHAJIBHO  pacHpenenarThb
0053aHHOCTH ¥ IUIAHUPOBATh JI€ATENbHOCTh B HECTaHAAPTHBIX
CUTyalusAX, aJCKBATHO OLICHMBATh BKJIAJ KaXIO0ro W3 Y4YaCTHHUKOB

IPYNIBI B pEeLIEHHE pacCMaTpUBaeMoi MpoOJIeMbl

11 KJIACC

Kox
NpoBepsieMoro

pe3yJbrara

HpOBepﬂeMble NMpPEAMETHDBIEC PE3YJbTAaTbl 0CBOCHUSA OCHOBHOM

o0pa3oBaTeJbHOIl MPOrpaMMbl CpeTHEro 001ero 00pa3oBaHus

111

JleMOHCTpUpOBaTh Ha TpUMEpax polb W MecTo (u3uku B
(OopMHPOBAaHUM COBPEMEHHOW HAydyHOH KapTHHBI MHpPa, B Pa3BUTUU
COBPEMEHHON TEXHUKHM U TEXHOJIOIMH, B IIPAKTUYECKON IEATEIbHOCTH

HIO,Z[GI}'I, OCJIOCTHOCTb U CANHCTBO @HBHHCCKOﬁ KapTHUHbBI MHUpa

11.2

YuuTeIBaThH I'paHUullbl TPUMCHCHUS U3YUYCHHBIX (1)I/I3I/I'-ICCKI/IX MOJICICH:
TOYCUHBIN SHCKTpI/ILIeCKI/Iﬁ 3apsa, AAC€pHad MOACJIbL aTOMa, HYKJIOHHAA

MO/JI€/Ib aTOMHOT'0 S,Apa IPU PeIieHuU PU3NUECKUX 3a/1a4

11.3

PacriosnaBath Qu3nyeckue sSBJICHUs (TPOIECCHI) U OOBICHATHL MX Ha
OCHOBE  3aKOHOB  JJIGKTPOAMHAMUKH U  KBAaHTOBOM  (DU3UKHU:
3JIEKTpUYEcKas MNPOBOAUMOCTb, TEMJIOBOE, CBETOBOE, XHUMHYECKOE,
MarHuTHOE IEeUCTBUS TOKa, B3aNMMOJICHCTBHE MarHHUTOB,
ANIEKTPOMArHUTHAs MHAYKIUSA, JCHCTBUE MArHUTHOrO TMOJs Ha

IMPOBOJHUK C TOKOM H )IBH)KyanﬁCH 3apsg, OSJIICKTPOMATHUTHBLIC
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KOJICOaHWsI W BOJIHBL, MPSIMOJMHEHHOE pPACIPOCTPAHCHHUE CBETA,
OTpakeHUe,  MpeJoMieHue, UHTepdepeHuus,  Auppakuus U
MOJIAPU3AIIMS CBETA, JUCIEPCHs CBETa, (OTOIICKTPUUCCKUU dPdekT
(botoaddekT), cBeTOBOE [aBlICHWE, BO3HUKHOBEHHE JIMHEHYATOrO
CIICKTpa aroMa  BOJOpPOAA, €CTEeCTBEHHass M  HMCKYCCTBCHHAs

PagoOaKTHUBHOCTDH

11.4

OnuchiBaTh  W3YYEHHBIC  CBOWCTBA  BeHIeCTBA  (DJICKTPUUYECKHE,
MarHuTHBIC, ONTHYECKHUE, DJICKTPUUECKYIO MPOBOJUMOCTh Pa3IMUHBIX
cpen) U OJEKTPOMATHUTHBIEC SIBJEHUS (MPOIECCHI), HCIOJB3YA
busznueckre  BEIMYMHBL  JJIEKTPUUYECKUN  3apsii, Cujia  TOKa,
JNEKTPUYECKOE  HANpsDKeHHe,  AJIEKTPUYECKOe  COMPOTUBIICHHE,
pasHocts morteHnuanoB, IJC, paboTa Toka, WHAYKIUS MarHUTHOTO
noJisi, cuna Amriepa, cuia JlopeHa, HHIYKTUBHOCTh KaTYIIKH, SHEPTHs
AJIEKTPUYECKOT0 U MAarHUTHOTO MOJIEH, MEPHO U YaCcTOTa KoJeOaHuil B
KonebaTeNbHOM KOHType, 3apsii ¥ cujla TOKa B  TpoIecce
TapMOHHYECKUX AIIEKTPOMArHUTHBIX KoJe0aHuH, bokycHoe
paccTosTHUE W OINTHYECKasl CUJIa JIMH3BI, MPH OMHCAaHWUW TPABIILHO
TPaKTOBaTh (U3MYECKUNA CMBICT HMCHOJB3YEMBIX BEJIMYHMH, WX
0003HAUCHUS W EAWHHIBI; YKa3bIBaTh (OPMYIIBI, CBS3BIBAIOIINE

JaHHYIO (PU3MUYECKYIO BEIMUYUHY C APYTUMHU BEIUUYMHAMU

115

OnuceiBaTh U3y4YCHHBIE KBAHTOBBIE SBJICHUS U MPOIECCHI, UCIOIb3YS
dbuznvecKue BEIUYHHBI: CKOPOCTh AJIEKTPOMATHUTHBIX BOJH, JJIMHA
BOJIHBI M 4YacTOTa CBETa, HJHEPrus M HUMIOYyJIbCc (OTOHA, MEPUON
nojaypacnazga, JHEprus CBSI3M ATOMHBIX SA€p; NpPU ONHMCAHUU
MPABUIIBHO TPAKTOBATH (PU3UUECKUM CMBICT MCHOIb3YEMBIX BEIWYHWH,
ux 00O3Ha4YeHUsS W EAMHHIBI; YKa3bIBaTh (POPMYJBI, CBS3BIBAIOINNE
JaHHYI0 (U3UYECKYI0 BEIMYUHY C APYTMMH BEIUYUHAMU, BHIYHCISTH

3HaueHUE (PU3NIECKOIN BETUIHHBI

11.6

Ananu3upoBaTh (DU3MYECKHE NPOLECChl U SBJCHUS, MCIOJb3Ys
¢usnueckue 3aKOHBI M OpUHIUNBL  3akoH Owma,  3aKOHBI
MIOCJIEJOBATEBHOIO W IApAJUIENIbBHOIO COEIWHEHUsS IPOBOJHUKOB,
3akoH J[xoyns — JleHna, 3aKOH 3JIEKTPOMAarHUTHOM MHAYKLIMH, 3aKOH

OPSAMOJIMHEHHOr0 paclpoCTpaHEHHUs! CBETA, 3aKOHBl OTPaKEHUs CBETa,
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3aKOHBI ~ IIPEJIOMJICHHsS  CBETa, ypaBHEHHME  OWHINTEMHA  JJIA
dotorddexta, 3aKOH COXpaHEHHs] DJHEPrUM, 3aKOH COXPAHEHUS
UMIyJIbCa, 3aKOH COXPAaHEHUsI DJJIEKTPUYECKOro 3apsia, 3aKoH
COXpaHEHMS  MaccoBOro 4ucia, mnocryinatel  bopa,  3akoH
paiMOAaKTHUBHOTO pacmaja; MpU O3TOM  pa3iuyaTh  CIOBECHYIO
bopMyIHpPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BhIpAaXKEHHE U YCIIOBUS

(rpaHuILBl, 006JIACTH) TPUMEHUMOCTH

11.7

OHpe}IeJ’IHTB HalpaBJICHUC BCKTOPAa HWHAYKIOUHU MATHUTHOTO II0JIA

IIPOBOJIHMKA C TOKOM, CHJIbI AMriepa U cuiibl JIopeHia

11.8

CTpOI/ITB H OIIKMChIBATh I/I306pa)KeHI/Ie, CO31aBacMOC€ IJIIOCKHUM 3CpPKaAJIOM,

TOHKOW JTUH30M

11.9

BBITOMHATE 9KCHEPUMEHTHI 10 HCCIIEA0BAHNIO (PU3NYECKUX SIBICHUN U
IIPOLIECCOB C MCIOJIB30BAHUEM IPSIMBIX U KOCBEHHBIX U3MEPEHUM; IpU
3ToM (GOpMyIUpoBaTh MpodieMy (3a7ady) M THUIOTE3Y Y4eOHOro
IKCIIEPUMEHTa,  COOMpaTh  YCTAHOBKY W3  IPEJIOKEHHOrO

000pyI0BaHUSs, IPOBOJUTH OMBIT U (POPMYIMPOBATH BHIBOJIBI

11.10

OcymiecTBiATh MpsSMbIE W KOCBEHHBIE H3MEPEHUS (PUIUIECKUX
BEIMYUH; TIPH 3TOM BBHIOMPATh ONTHUMAJBHBII CHOCOO M3MEpEeHUs U

HCIIO0JIb30BATh N3BECTHBIC METOAbI OLICHKHN HOFpCH.IHOCTCfI I/I3MepeHI/Iﬁ

1111

HccnenoBaTh 3aBUCHMOCTH (DPM3NYECKUX BEIMYHMH C HCIOJIb30BAHUEM
OpsSAMbIX ~ HM3MEPEHUH; TP ITOM KOHCTPYHpPOBAaTh  yCTAHOBKY,
¢uKCHUpoBaTh pe3yNbTaThl IOJYYEHHOM 3aBUCUMOCTU (PU3HUECKHX
BEIMYUH B BUAE TaOJUI] U I'paUKOB, J€JaTh BHIBOJBI 10 pe3ysbTaTaM

HUCCIICOOBaHUA

11.12

CobmonaTe nmnpaBuia 0e30macCHOrO TpyJda IpU INPOBEIECHUU
UCCIeOBaHUKH B paMKaxXx y4eOHOro »JKCIHEpUMEHTa, Yy4eOHO-
I/ICCHC,Z[OBaTeHI)CKOI\/II n HpOCKTHOI\/'I ACATCIIPHOCTH C HCIIOJIB30BaHHUECM

U3MEPUTENIbHBIX YCTPOUCTB U J1a00paTOPHOro 000pya0BaHUS

11.13

Pemarp pacu€rHple 3a7adud C SBHO 3a/laHHOM (U3WYECKOW MOJENbIo,
UCIOJIb3YsT (U3NUYECKUE 3aKOHBl M TPHUHIUIBI, HAa OCHOBE aHaln3a
yCJIOBHSI  3a7a4yd  BBIOMpATh  (PU3NUYECKYIO  MOJENb, BBIACIATH

¢usnueckre BeTMUUHBI U (HOpMYIIBI, HEOOXOAMMBIE Ul €€ peleHHs,
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IMPOBOAUTH paCLIéTLI MU OLICHUBATH PCAJIbHOCTH MOJYYCHHOI'O 3HAYCHHA

bu3nUecKol BEITNIUHBI

11.14

Pematp Ka4eCTBEHHbIE 3a7a4u: BBICTPAaNBAThH JIOTUYECKHU
HEMIPOTUBOPEUMBYIO LETIOYKY PACCYKIECHHI C OMOpPOM Ha H3y4EHHBIE

3aKOHbI, 3aKOHOMCPHOCTH U (bI/ISI/ILIeCKI/Ie SIBJICHU A

11.15

Hcnonp3oBaTh MpH  pEIIEHMH Yy4eOHBIX 3aJad  COBPEMEHHBIE
UHPOPMAIIMOHHBIE TEXHOJIOTUM JUIA TIOMCKa, CTPYKTYPHUPOBAHUS,
MHTEpIpPETAlUd U MpEeACTaBIEHUS y4yeOHOM M Hay4dHO-IOMYJISIpHOI
UHpOpMaIK, MOJYYEHHOW U3 Pa3IMYHBIX HCTOYHHMKOB; KPUTHYECKU

aHAJIM3HPOBATH MOJIYIaEMYI0 HHPOPMAIUIO

11.16

OOBSICHATH IMPUHIUIIBL IeUCTBUS MallvH, HpI/I60pOB N TCXHUYCCKHUX
YCTPOﬁCTB; pas3jimiarb YCJIOBUA HUX 0€30I1aCHOI0 HCIIOJb30BAaHHUSA B

IOBCEIHEBHOM KU3HU

11.17

[IpuBoaKMTH NMpUMEpHI BKJIaJla POCCUMCKUX U 3apyOEKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HayKH, B OOBSICHEHUE IPOL[ECCOB OKPY>KAIOIIErO

MHpa, B pa3BUTHEC TCXHUKU U TEXHOIOTHI

11.18

Hcnonbp3oBaTh TEOPETUUECKUE 3HAHMS MO (PU3MKE B TOBCEIHEBHOU
JKU3HM JIJIs1 oOecredeHus: 0€30MacHOCTH TIPH 00 paIleHuH ¢ MprudopaMu
U TEXHUYECKMMH YCTPOWCTBAMH, JJII COXPAaHEHUS 3JI0pPOBbS H

COOJII0IEHUS HOPM 3KOJIOTMUECKOTO IMOBEJICHUS B OKPYXKAIOIIEeH cpeze

11.19

PaGorate B rpymnme c BBINOJIHEHUEM PA3IWYHBIX COLHAJIBHBIX POJIEH,
IUIAHUPOBATh pabOTy I'PYIIIbI, PALIMOHAIBHO PACHIPEAEIATh 00sI3aHHOCTH
U IJIAHUPOBATh IEATEIILHOCTh B HECTAHAAPTHBIX CUTYyalUAX, aJeKBAaTHO
OLICHMBATh BKJAX KaXXIOro M3 YYaCTHUKOB TIPYIIBI B pELICHUE

paccMaTpuBaeMoil mpoOIeMbl
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IMPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon

pa3aeja

Kon nposepsiemoro

3JIECMEHTa

HpOBepﬂeMble 3JJEMEHTDBI COACPKAHUA

OU3NKA U METO/Ibl HAYUYHOI'O ITO3HAHUMA

11

dusmka — Hayka o npupoze. Hayunsie MeTobI
NO3HaHUS  OKpyXkaromero  mupa.  Pousb
HKCIEPUMEHTA U TEOPUH B Ipoliecce MO3HAHUS

MPUPOJIBL. DKCIEPUMEHT B (PU3UKE

1.2

MogenupoBanre (QU3NYECKUX SIBICHUH U
npoueccoB. Hayunsie runoressl. Ousnyeckue
3aKOHBl M TEOPHUH. | paHUIBI MPUMEHHUMOCTH
¢dusnuecknx 3akoHOB. [IprHITUTT COOTBETCTBUSI.
Ponb um wmecto ¢usuku B (GOPMHPOBAHUH
COBPEMEHHON HAy4YyHOH KapTUHBI MHUpaA, B

MPAKTUYECKOM e TEeTbHOCTH JIFO el

MEXAHUKA

#i#Par#H#KTHEMATHUKA

211

MexaHnyeckoe JABHUXXCHUC. OTHOCHTEIHLHOCTD
MCXaHUYCCKOI'0 ABHXCHUS. Cucrema orcuéra.

Tpaexropus

2.1

212

Ilepemenienue, CKOpOCTb (CpedHsiss CKOPOCTb,
MTHOBEHHAas CKOPOCTB) U YCKOpEHHe
MaTepUaTbHONH TOUKH, UX MPOEKIUU Ha OCHU
CHCTEMBI KOOpAMHAT. Crnoxenue

MIEPEMELICHUN U CIIOKEHHE CKOPOCTEN

213

PaBHOMeEpHOE u pPaBHOYCKOPEHHOE
IIPSIMOJIMHEUHOE JIBUKCHUE. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOpOCTH,
YCKOPEHHS, Iy TH u NEPEMEILCHUS

MaTepHaanoﬁ TOYKH OT BPpECMCHU
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2.14

CBobonHoe nazienne. Y CKOpeHrne CBOOOTHOTO

naacHus

2.15

KpuBomuneitHoe  nBwxeHue. PaBHOMepHOE
JIBUKEHUE MaTepHaTbHON TOYKHU o
OKPYXHOCTH. YTJOBasi CKOPOCThb, JIMHEMHast
CKOPOCTb. ITepuon 51 4acToTa.

LleHTpOCTpEeMUTETBHOE YCKOPEHHE

2.16

Texuuueckue YCTpOMCTBA: CIIUIOMETP,
JBUKCHHE CHapsioB, LENHBIE U PEMEHHBIC

nepeaadyun

2.1.7

[IpakTrueckue paboTHI. N3mepenune
MIHOBEHHOM CKOPOCTH. UccnenoBanue
COOTHOILIEHUSI MEXAY MyTAMH, NPOUJIECHHBIMU
TEJIOM  3a  IOCIENOBATEIbHBIE  pPaBHbBIC
MIPOMEXYTKH BPEMEHU MPU PaBHOYCKOPEHHOM
JIBDKEHUM C HAYallbHOW CKOPOCThIO, PaBHO
Hymo. M3ydeHue NBUKEHUS MIapUKa B BS3KOU
KUIKocTH.  M3ydeHue  OBMOKEHUS — Teua,

OpOILIEHHOI'0 TOPU30HTAIBHO

2.2

#H#Par#tH IUHAMUKA

221

IIpuHuun otHocurensHocTH ['amunes. [lepsbii
3akoH HprooToHa. HMHepuualbHbIE CHCTEMBI

oTcuéra

2.2.2

Macca tema. Cuna. IlpuHIun cyneprno3unuu

CHIJI

2.2.3

Bropoii 3axkon HproToHa s maTepHalbHON
TOYKM B HHEPUUAIBHOM CHCTEME OTCU€Ta
(UCO). Tperuii 3axkoH HerooTona s

MaTCPUAJIbHBIX TOUCK

224

3aKoH BCeMHUPHOro TiaroteHus. Cuiia TsHKECTH.

[TepBast kocMH4eckasi CKOpocTh. Bec Tena

2.25

Cuna ynpyroctu. 3akoH ['yka
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2.2.6

Cuna tpenus. Cyxoe Tpenue. Cuna TpeHUs
CKOJIbKEHHSI W CWJIa  TPECHHUS  IIOKOS.
Koaopdunuent tpenus. Cuna cCOmMpOTHBICHUS

IIpH IBHUXKXCHHUHU TECJIA B )KUAKOCTHU HUJIM Ira3e

2.2.7

HOCTynaTGHBHOC U BpallaTCJIbHOC IABUXCHUC

abcomoTHO TBEPAOTO TENa

2.2.8

MOMEHT CuJIbl OTHOCUTEIBHO OCH BPAILECHUS.
IInevo cuiel. YCIOBHS PaBHOBECUS TBEPIOTO

Terma B UCO

2.2.9

TexHuueckne  yCTpOWCTBA:  INOAIIMITHUKH,

JABHIXXCHHUC NCKYCCTBCHHBIX CITYTHHUKOB

2.2.10

[Ipaktuueckue paboTel. M3ydeHune nBmxeHUs
Opycka IO HAKJOHHOW IUIOCKOCTH  IOJ
NENCTBUEM HECKOJIbKHUX cui. MccienoBaHue
3aBUCHUMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIIUX B
nehopMHpYEeMOl  TIPY)KMHE U PE3MHOBOM
oOpaslie, OT BEIMYMHBI HUX JePOPMAIIHH.
HccnenoBanue yciaoBUi paBHOBECHsI TBEPIOTro

TCJIa, UMCHOUICTO OChb BPAIICHUA

2.3

###Par###3AKOHBI COXPAHEHN A B MEXAHUKE

WMiynsc MaTepuaabHOM TOYKH, CHUCTEMBI

231 MaTepualbHbIX Touek. MMmynabc cuibl u
M3MEHEHUE UMITYJIbca Tea
3akoH coxpaHeHuss wumnyiasca B HCO.
2.3.2
PeakTBHOE IBH>XKEHUE
2.3.3 Pa6ora cuisl
234 MOUIHOCTh CHJIBI
Kunernueckas sHeprusi MaTepuaibHOM TOYKH.
235
Teopema 0 KHHETHYECKON YHEPTUH
[TorenumnanbHass sHeprus. [loTeHnmanbHas
2.3.6 SHEprus ynpyro aeGopMupoBaHHON MPYKUHBI.

[TorenuumanbHasgs  sHepruss  Tena  BOJIM3HU
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ITOBEPXHOCTH 3 EMJIN

HOTCHL[I/IaHBHBIe U HCIIOTCHIHMAJIbHBIC CHIIBI.

CBi13b pa6OTI)I HEMMOTCHIHUAJIBHBIX CHJI C

2.3.7 N3MEHEHUEM MEXAHUYECKOW SHEPrHH CUCTEMBI
Teln. 3aKOH  COXpaHEHMs] MEXaHHYECKOU
SHEPrUU

2.3.8 Yupyrue u Heynpyrue CTOJIKHOBEHHUS

239 TexHuyeckne ycTpOWCTBa: IBUIKEHHE paKeT,

o BOJIOMET, KOIEp, IPYKUHHBIN MU CTOJIET
[Tpaktuueckue pabGorbl. M3yueHue cBs3u

2310 CKOpPOCTE€H TeJll IpU HEYHPYyroM yjaape.

HccnenoBanue cBsA3W  paboOThl  CHIIBI €

W3MEHEHHUEM MEXaHUYSCKOM OHCPIruu TCJja

MOJIEKVYJIIPHAS ®U3UKA U TEPMO/IMHAMUKA

3.1

###Par###OCHOBBI MOJIEK VJISPHO-KMHETUYECKOM TEOPUU

3.11

OcHOBHBIE IOJIOXK CHUS MOJICKYJISIPHO-
KUHETUYEeCKOM TEOpHH. bpoyHoBckoe
nerkenne. Juddysus. Xapakrep ABUKEHUS U

BBaHMOHeﬁCTBHH qacCTull BEIICCTBa

3.12

Mopnenn cTpoeHus Ta3oB, KUIAKOCTEHM U
TBEPIBIX TNl U OOBSICHEHHE CBOWCTB BEIIECTBA

Ha OCHOBE dTHUX MOJIeIeH

3.13

Macca Monekyn. KosmuectBo —BemecTsa.

[TocrosiHHast ABoraapo

3.14

TemmoBoe paBHOBecue. Temmnepatypa u €€

n3mepenue. [llkana temneparyp Ilenscus

3.15

Monenb HUI€aJILHOT O rasa. OcHOBHOE
YpaBHEHUE MOJIEKYJISIPHO-KUHETUYECKOU

TCOPUHU NACAJIBHOI'O Ia3a

3.16

AOconroTHas TeMIiepaTypa Kak mMepa CpemaHei
KMHETUYECKOW SHEPruu TEMJIOBOrO JBUKEHUS

yactul rasa. [llkana temneparyp KenbBuna
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3.1.7

VYpaBuenune Knaneiipona — Menaeneea. 3akoH

JlanpTOHA

3.1.8

["azoBble 3akoHbI. M30mpoiiecchl B U€alibHOM
raze C IIOCTOAHHBIM KOJIMYECTBOM BCEUICCTBA:

u30TepMa, H30Xopa, n3obdapa

3.19

TexHuueckue YCTpOMCTBA: TEPMOMETP,

Oapometp

3.1.10

[Tpaktnueckue paborel. M3Mepenue wmacchl
BO3JlyXa B KJacCHOM komHare. MccnegoBanue
3aBUCUMOCTH MEXAY IapaMeTpaMu COCTOSHUS

Pa3peKEHHOI' O ra3a

3.2

OCHOBBI TEPMO/IJMHAMUKU

321

TepmonuHamuueckass cucrema. BHyTpeHHsA
SHEprus TEPMOAUHAMUYECKOM CHCTEMBI U

coco0bI €€ U3MEHEHUS

3.2.2

KomuuectBo temnorsl U pabora. BHyTpeHHss

OHCPrusd OAHOATOMHOI'O HACAJIbHOI'O Ir'a3a

3.2.3

Bunpl Ttemnonepenauu: TEMIONPOBOJAHOCTS,
KOHBEKLHMS, Hu3llydeHue. TenmnoéMKoCTh Telna.
VnenpHasg TEMIOEMKOCTL BemecTBa. Pacuér

KOJIMYC€CTBA TCIJIOTHI ITPH TCILIOINICPpCaAaucC

3.24

[TepBeiit 3ak0H TepMoauHAMUKH. [IpruMeHeHne
IIEPBOro 3aKOHa TEPMOJIMHAMUKHU K
u3omnpoueccam. ['padudueckas MHTEpHIpeTAIUS

paboThl raza

3.25

TermoBpie MammHbl. [IpuHIUMOBL  OelWCTBUA
TenjaoBbIX MamuH. [IpeoOpazoBanus SHEPruu B
TEMJIOBBIX MalluHax. Koaddunuent
nosie3Horo Aeiicteug (nanee — KI1J) rennosoii

Mammsbl. [{ukn Kapuo u ero KITJ{

3.2.6

Bropoit 3aKOH TEPMOAVNHAMUKU.

HeoOpatumocTh  mpolieccoB B NPUPOJE.
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TermuioBrie JIBUTATEIIN. DKOJIOTUYECKUE

po0JIEMBI TEIIOAHEPT €TUKHI

Texnuueckue yCTpOHCTBA: JBUTaTesb
3.2.7 BHYTPEHHETO Cropasus, ObITOBOM
XOJIOAWIBHUK, KOHAUIIMOHED
398 [TpakTnueckue pabotrel. M3Mepenue ynenbHON

TETJIOEMKOCTH

###Par### AI'PEI ATHBIE COCTOSHU A BEILIECBA. ®A30BbBIE

ITEPEXO/IbI

[TapooOpazoBanre u KoHIeHcauus. McnapeHue

u KHUIICHHE. VY nensHas TEeIUIoTa
331
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYphl
KHUIIEHUS OT JaBJICHUS
AGcConroTHasT M OTHOCHUTENIbHAs BJIAKHOCTb
3.3.2
Bo3yxa. Hacelenusiit nap
TBépnoe Teno. Kpucrammueckue u amopgHbie
Tena. AHH30TPONMS CBOMCTB KpPHUCTAJIJIOB.
3.3.3
3.3 Kunxue KpHUCTaIJIbI. CoBpeMeHHbIE
MaTepHabl
[InaBnenne u Kpucrammsauus. YaeiabHas
3.34
TerioTa miuasieHus. Cyonumanus
3.3.5 YpaBHEHHE TEIIOBOTO OanaHca
TexHuueckne yCTpOHCTBA: THUIPOMETp U
MICUXPOMETD, KaJOpUMETD, TEXHOJIOTUU
3.3.6
MOJIYYEHUSI COBPEMEHHBIX MaTEpHalIOB, B TOM
YHCJIe HAHOMATEPUAJIOB, U HAHOTEXHOJIOT NN
[IpakTruueckue paboTHI. H3mepenune
3.3.7
BJIAYKHOCTHU BO3/1yXa
4 OJIEKTPOAMHAMUKA
###Par###OJIEKTPOCTATUKA
4.1 411 OJneKTpu3anys Tel. DIEeKTpUYecKUil 3apsn. JBa

BUJA SJICKTPUYICCKHUX 3aps110B
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HpOB OJHHUKH, AUDBJICKTPUKHU n

412
IIOJIYIIPOBOJHUKH
4.1.3 3aKOH COXpaHEHUs AJIEKTPUUECKOr 0 3aps/ia
414 B3aumoneiictBue 3apsaoB. 3akon Kynona
DneKTpruiecKoe ToJIE. HanpsoxkénHocTtb
BIIEKTPUIECKOT O MOJIA. [TpuHIMT
415
CYIEPIIO3ULIUH. Jluaun ~ HAOPSKEHHOCTH
JIEKTPUY ECKOT O MOJIsS
PaGota cunm  3IEKTPOCTATUYECKOTO  IOJA.
4.1.6
[Torenuuan. PasHocTs moTeHIMAOB
[IpOBOJHUKM M JUAJIEKTPUKH B TOCTOSSHHOM
4.1.7 JMeKTpUYeckoM  moiye.  JmdnmexkTpuueckas
IIPOHULIAEMOCTh
DNeKTPOEMKOCTb. Konnencarop.
418 DIEeKTpOEMKOCTh  IIJIOCKOTO  KOHJIEHCATOpA.
DHeprus 3apsHLKeHHOr0 KOHAEHcaTopa
TexHuueckne  yCTpOMCTBA:  BJIEKTPOCKOIL,
419 AJIEKTPOMETP, DIJIEKTPOCTATUUECKas 3alluTa,
. 3a3eMJIEHHE 3JIEKTPOIpUOOPOB, KOHIECHCATOD,
KCEPOKC, CTPYHHBIN IPUHTED
4110 IIpakTnyeckue paloTHI. N3mepenne

SHGKTpOéMKOCTI/I KOHJCHCATOpa

4.2

HHHPar##H#IIOCTOSIHHBIN DJEKTPUYECKUM TOK. TOKU B

PA3JIMYHBIX CPEOAX

VYcnoBus CYHICCTBOBAHUA ITOCTOSAHHOI'O

42.1 aeKTpudeckoro Toka. Mcrounuku toka. Cuna
ToKa. ITocTossHHBIN TOK

4.2.2 Hanpspxkenue. 3akon Oma 11 ydacTka 1emnu
DJIEKTPUYECKOE CONPOTUBJICHHE. Y JIENBbHOE

4.2.3
COIPOTUBJICHUE BEIIECTBA

424 [TocnenoBarenpHOE, napajuiesibHOe,

CMCHIaHHOC COCIUHCHHC TPOBOJHUKOB
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4.2.5

Pa6ora snextpuueckoro Toka. 3akoH Jxoyns

— Jlenna

4.2.6

MOUIHOCTh NEKTPUYECKOTO TOKA

4.2.7

anekTpoaBwxkymas cuna (manee — DJC) u
BHYTPEHHEE CONPOTUBJICHHE HCTOYHHMKA TOKA.
3akoH Owma jand monHOM  (3aMKHYTOM)

anekTpuyecko nenu. Koporkoe 3ambikanue

4.2.8

OneKTpOHHAas MIPOBOJUMOCTh TBEPABIX
METAJIJIOB.  3aBUCHMOCTb  CONPOTHUBIIEHUS
METaJIOB oT TEMIIEpaTyPBbI.

CBepXIpoBOIUMOCTD

4.2.9

OneKTpu4eckuii TOKk B Bakyyme. CBoiicTBa

QJICKTPOHHBIX ITYYKOB

4.2.10

[TonmynpoBoguuku. CoOCTBEHHAst M TpUMECHAs
MPOBOJUMOCTh TOJIYNpOBOAHUKOB. CBoOlicTBa

p-n nepexopaa. [ToaynpoBOAHUKOBBIE IPUOOPHI

4211

DNEeKTPUYECKUN TOK B  DJIGKTPOJIMTAX.
DIEeKTPOTUTAYECKas M CCOLIAAIIHS.

DJIEKTPOIN3

4.2.12

DJIEKTPUYECKUI TOK B rasax.
CaMOCTOATENIGHBIE M HECAMOCTOSTEIbHBINA
paspsia. Pa3numuHble TUIIBI CaMOCTOSITEIILHOIO

paspsna. Momnnus. [lnazma

4.2.13

Texnuueckue YCTpOMCTBA: amIepmerp,
BOJIBTMETD, peocTar, HUCTOYHHUKU TOKa,
3IIEKTPOHArpeBATENIbHbIE npubopBHl,
AJIEKTPOOCBETUTEIbHBIC MPHUOOPBI, TEPMOMETP
COIIPOTUBJICHHUS, BAKYYMHBII JHOm,
TEPMHU CTOPBI u dboTope3ucTopsl,

HOJIprOBOI[HI/IKOBLIf/'I Anoa, raJlJbBaHHKa

4.2.14

IIpakTnueckue paboTBhI. N3yuenne

CMCHIaAHHOI'O COCANHCHUA PC3UCTOPOB.
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MN3mepenne OJIC HCTOYHMKA TOKa MU €ro

BHYTpeHHero comnportusieHus. HaOmonenue

QJICKTPOJIM3a

11 KJIACC

Kon

pa3nena

Koanposepsiemoro

3JIEMEHTA

HpOBepﬂeMLIe 3JIEMEHTHBI COACPKAHUA

4

SJIEKTPOJJUHAMUKA

4.3

###Par#t#H#MAT'HUTHOE I1OJIE. DJIEKTPOMAT'HUTHAS NHYKLW A

43.1

Ilocrosgsuurle Maruuthel. B3ammopelcTBue

IIOCTOAHHBIX MarHuTOB

43.2

MarnutHoe mnosie. BekTop MarHutHOM
uHayKouu.  [IpuHOMn — cynepno3uuuu.
JIuann marmutHOM wMHAykuuu. Kaptuna
JUHUM  MarHUTHOM  MHIOYKIUU  TIOJS

IIOCTOAHHBIX MarHuTOB

433

MaruutHoe moJie MPOBOJAHUKA C TOKOM.
Kapruna nuHuid mosst JUIMHHOTO MPSAMOro
MPOBOAHUKA M 3aMKHYTOI'O KOJIBLEBOIO
MPOBOAHUKA, KATYIIKH C TOKOM. OIbIT
Opcrena. BzauMmozelictBue npoBOJIHUKOB C

TOKOM

43.4

Cuna Amrmepa, € MOJyJb U HallpaBJICHHUE

4.3.5

Cuiia Jlopenua, e€ MoyJib U HaIlpaBJICHHUE.
JIBM>KeHUE  3apsHKEHHOM — 4YacTULBl B
OTHOPOAHOM MarHuTHOM Tmoje. PabGora

cuisl Jlopenua

4.3.6

SIBNeHME AITEKTPOMATHUTHOW MHAYKIIMHI

4.3.7

[ToTok BeKTOpa MarHUTHOM MHAYKIIUU

4.3.8

OJ1C nnaykuuu. 3aKOH JIEKTPOMAarHUTHON
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nHaykuuu Papanes

BuxpeBoe oanekrtpuueckoe mnoae. IJC

HHAYKOUKW B I[IPOBOAHHUKE, ABHKYUIEMCA

439
MOCTYIATEIHLHO B OJJHOPOJJHOM MarHUTHOM
noie
4.3.10 [IpaBuno Jlenua
NHaykTHBHOCTB. SIBIICHHE CaMOWHIYKITUH.
43.11
O/1C caMouHayKIMn
DOHeprusi MarHUTHOTO TOJIS KATYLIKH C
43.12
TOKOM
43.13 DIEKTPOMArHUTHOE TI0JIE
TexHuueckue  yCTpPOMCTBA:  MOCTOSIHHBIE
MAarHMTHbl, AIIEKTPOMArHUTHI,
4.3.14
AIIEKTPOIBHUTATENb, YCKOPUTEIH
AJIEMEHTAPHBIX YaCTHI], MHIYKIIMOHHAS M1€Yb
IIpakTnueckue paboTHI. N3yuenne
MarHMTHOTO TIOJISI KAaTYIIKH C TOKOM.
4.3.15 UccnenoBanue J€UCTBUS  MOCTOSHHOIO

Mar"urTa Ha paMKy ¢ TokoMm. MccnenoBanue

SAABJICHU A BHGKTPOMaFHI/ITHOﬁ HHAYKIWH

KOJIEBAHM A U BOJIHBI

5.1

#H#Part##MEX AHUUYECKUE U 3JIEKTPOMAT' HUTHBIE KOJIEBAHU A

5.11

Konebarenpbnast  cucrema.  CBOOOJHBIE
koneOanus. ['apmMoHMYEecKne KosieOaHusI.
[lepmon, wacrora, ammumryna U ¢asa

KoJje0aHum

5.1.2

[IpyxuHHBII MasTHUK. MaTtemaTudeckui

MasiTHUK

5.1.3

YpaBHEHHE TapMOHHYECKUX KOJICOAHUM.
Kunematnueckoe u JUHAMUYECKOE

OIMCaHUE KOJIeO0aTECIbHOT O JABUXCHUA

5.14

[IpeBpawmenne JHEPIruu npu
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FapMOHHUYECKUX  KOJIEOaHMSIX. Cas13p
AMIUTUTY I KoJIeOaHMi HUCXOIHOMN
BEJIMYKMHBI C aMIUTUTyJAaMHu KojeOaHui eé

CKOpPOCTHU U YCKOPCHU

5.15

Konebartenpupiii  koHTYp.  CBOOOIHBIC
AIIEKTPOMArHUTHBIC KoJeOaHus B
UJCATBHOM  KOJe0aTelbHOM  KOHTYpE.
AHayioruss MEXIy MEXaHUYeCKUMH U
AIIEKTPOMATHUTHBIMU KOJIeOaHUSMU.

®opmyna TomcoHa

5.1.6

3aKkoH COXpaHCHHA SHCPruru B UACAJIbBHOM

KOJ1e0aTeTbHOM KOHTYpE

5.1.7

BbIHyX/1€HHbIE MEXaHUYECKHE KOJIECOAHMUSL.
Pe3onanc. Pe3onanchas KpUBasl.
BI)IHy)K,Z[GHHbIC QJICKTPOMAruuTHBIC

KosaebaHus.

5.1.8

[lepemennsiii  TOok.  CHHYyCOMAAIBHBIN

MEPEMEHHBIN TOK.

5.19

Mo1iHOCTB IIEPEMEHHOI O TOKa.
AMINIMTYAHOE U JIEHCTBYIOIEE 3HAUCHHE

CHJIbI TOKA U HAIIPSIKCHU S

5.1.10

Tpancpopmatop. IIponsBoacrso, nepegaya
U 1oTpebiieHHe 3JIEKTPUYECKON SHEpruu.
DKOJIOTUUECKUE PUCKHU IIPH NPOU3BOICTBE
IEKTPHUY ECKOU JHEPIUu. Kynbrypa
UCIOJIb30BaHUA 3IEKTPO3HEPTUU B

HOBCEIHEBHOI KU3HU

5.1.11

TexHuueckne yCTpoicTBa: cercmorpad,
BIIEKTPUYECKUU 3BOHOK, JINHAU

SJICKTpOICpcaayd

5.1.12

[MpakTnueckue paborel. MccnemoBanwue

3aBUCUMOCTH IICpHOAa MaJIbIX KoJeOanuii
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rpy3a Ha HUTH OT JJMHBI HUTH U MacCChl
rpy3a. MccnenoBanue nepeMeHHOro Toka B
LEeNU U3 IOCJIEeN0BATEIbHO COESIUHEHHBIX

KOHACHCATOpPAa, KATYIIKH U pE3UCTOPpa

5.2

##Par#H##MEX AHUYECKUE U DJIEKTPOMAI'HUTHBIE BOJIHbBI

521

MexaHnuueckue BOJIHBI, yCIIOBUSA
pacnpoctpanenus. Ilepuog. Cxopoctb
pacnpocTpaHeHuss W JUJIMHA  BOJIHBL

HonepeqHHe H IIPOJOJIbHBIC BOJIHBI

5.2.2

###Par##H# Vnrepdepernunst n audpakuus

MCXaHUYCCKUX BOJIH

523

3ByK. CkopocTh 3ByKa. I pOMKOCTH 3ByKa.

BricoTa Tona. TemOp 3Byka

5.2.4

DJIEKTPOMAarHuTHbIE  BOJIHBI. Y CIIOBHUS
W3JIy4EHHUSI  DJIEKTPOMATHUTHBIX  BOJIH.
B3aumuas opuenrtanus BektopoB E, B u v

B JICKTPOMAarHUTHOM BOJIHE B BAKyyMe

5.25

CBoiicTBa  DJEKTPOMATHUTHBIX  BOJIH:
OTpa’KeHUE, TpeoMIICHHE, TMOSIpPU3alLINs,
mudpakuus, wuHTEeppepeHuus. CKOpoCTh

SJICKTPOMArHUTHBIX BOJIH

5.2.6

[Ixana 3IE€KTPOMAarHUTHBIX BOJIH.
IIpumeHeHue 3JIEKTPOMarHUTHBIX BOJH B

TEXHHUKE U OBITY

5.2.7

HpI/IHLII/IHBI paauocCBA3U W TCICBUACHUA.
Pa,Z[I/IOJ'IOKaI_II/IH. aﬂeKTpOMaFHI/ITHOC

3arps3HEHHE OKPYKAIOMIEH Cpelibl

5.2.8

TexHuyeckue yCTpONCTBA: MY3bIKaIIbHBIE
WHCTPYMEHTBI, yIABTPa3ByKOBast
JIMATHOCTUKA B TEXHUKE W MEIMIMHE,
panap, paIuoNprEMHUK, TEJIEBUA30D,

aHTeHHa, trenedon, CBY-neus
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5.3

##HPar#H#OIITUKA

531

[IpssMmosinHETHOE pacnpOCTpaHEHUE CBETA

B OJlHOpoAHOM cpene. JIyu cBeta

5.3.2

OtpaxkeHue cBera. 3aKOHBI OTPaKEHUS
ceTa. [loctpoeHne n300paxeHnii B IIIOCKOM

3epKaie

5.3.3

HpeJ'IOMJ'ICHI/Ie cBeTa. 3aKOHEBI IMPCIIOMIICHUA
CBCTA. AOCOJIIO THBIH ITOKa3aTCJIb

MMPpECJIOMIICHU A

534

ITormoe BHYTPEHHEE OTpaXKECHHUE.
IIpenenbHbI yros MOJHOIO BHYTPEHHETO

OTpaKeHUS

5.35

Hucnepcust  cBera. ClOXHBIM  COCTaB

6enoro ceera. L{Ber

5.3.6

CoOuparone M paccemBaoIUe JIMH3BL
Tonkasa smH3a. DOKyCHOE paccTosHUE M
ONTHYECKasi  CUJa  TOHKOW  JIMH3BL
[TocTpoenue U300 pakeHU B COOMPAIOTIINX
u paccenBaronmx JuH3ax. Dopmyna
TOHKOM JHH3BI. YBEJMUYCHHE, JaBacMoe

JIMH30H

5.3.7

IIpeneisl IPUMEHUMOCTH TE€OMETPUYECKOM

OIITUKH

5.3.8

WUnrtepdepennuss  cera.  KorepeHTHble
HCTOYHUKHU. VYcnoBus Ha0M01eHus
MaKCUMYyMOB u MUHUMYMOB B
UHTEPPEPEHIIMOHHOM KapTUHE OT JABYX

CI/IH(l)aSHI)IX KOIr'€pCHTHBIX HCTOYHUKOB

5.3.9

Hudpakumss  cBera.  JmdpaknuoHHas
pemi€rka. YcinoBue HaOMIOJACHUS TIaBHBIX
MaKCUMYyMOB npu najgeHUN

MOHOXPOMATUYCCKOT' O CBCTa Ha
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JU(GPaKIMOHHYIO PELIETKY

5.3.10 [Tonsipuzanus cBera
TexHuyeckue yCTpPOWCTBA: OUYKH, JyIa,
doToamnmapat, NPOCKIIMOHHBIA ammapar,
5.3.11 MHKPOCKOTI, TEJIECKOII, BOJIOKOHHAs
ONTUKA, I ppaKInOHHAs peméTka,
MOJIIPOU L
[TpakTuyeckue paboTHI. N3mepenune
£ 312 nokasarens mnpenomiienus. MccienoBanue

CBOHCTB  M300pakeHUH B  JIMH3aX.

HaGnronenue nucriepcun cBera

BJIEMEHTbI CHELIMAJIBHOW TEOPUM OTHOCUTEJIBHOCTU

6.1

I'paHnnBl NPUMEHMMOCTH  KJIACCUYECKOM
MEXaHUKH. ITocrynatet TEOPUH
OTHOCHUTEIBHOCTH: MHBapUAHTHOCTb
MOIyYJII CKOPOCTH CBE€Ta B BaKyyMe,

MIPUHLIMI OTHOCUTEIbHOCTH DWHINTEHA

6.2

OTHOCHTEJIBHOCTh OAHOBPCMCHHOCTH.
3aMe)IJ'I€HI/IC BpEMCHHU W COKpaLICHHC

JUTHHBI

6.3

DHEprusi U UMITYJILC CBOOOTHOM YaCTHIIBI

6.4

CBa3p Maccel C 3H€pFHefI H HUMITYJIbCOM
CBO6OZ[HOﬁ JaCTHUIIbI. BHGPI"I/IH ITOKOA

CBOOOIHON YaCTHUIIBI

KBAHTOBA ®U3NKA

7.1

#i#Par####JIEMEHTBI KBAHTOBOM OIITUKU

711

®otonbl. Dopmyna [Inanka cBsI3u SHEPrUU
¢boTOHA C €ro 4YacTtoTol. ODHeprus u

UMIYIHC GOTOHA

7.12

OTtkpeiTHe U uccnenoBanue (horodpdexra.

OT1IBITEI AT. CroneroBa. 3aKOHEBI

doTorhdekra
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7.1.3

VYpaBHeHue DUHIIITEHA I

dotordPexra. «Kpacnas TPaHUIIA

doTorhdekra

7.1.4

JlaBnenue cBera. OnbiTel I1.H. JIeGeneBa

7.15

XUMHUYECKOE JIEHCTBUE CBETA

7.1.6

TexHudeckre ycTpoucTBa: (OTOIIEMEHT,
dboTonaATUHK, COJIHEYHAast Oarapes,

CBCTOAMO/[]

7.2

CTPOEHUE ATOMA

721

Mogzens atoma ToMmcona. OTBITE
Pesepdopaa mo nccinenoBaHuo CTPOCHUS

aToMa. HJ'IaHeTapHaﬂ MOACIb aTOMa

71.2.2

[ToctrynaTtsl Bbopa. Nznyuenne u
norjiomeHne (GOTOHOB TpU  Iepexoje
aToMa C OJHOIO0 YPOBHS DHEPruu Ha
npyroil. Bunsl cnexkrpoB. CriekTp ypoBHEH

SHEPruu aTomMa BOJ0po/ia

7.2.3

BonHoBble cBoiicTBa 4yacTull. BOJHBI e
bpoiins. KopnyckynspHo-BOIHOBOI
nyamu3Mm.  Jludpakmus  ANEKTPOHOB  Ha

KpHUCTaJlIax

724

CrioHTaHHOE U BBIHYXXJICHHOC H3JIYUCHHUC.

YCTpoiicTBO M MPUHIUT pabOTHI Ja3epa

7.2.5

TexHuueckne ycTpOWCTBa: CIEKTPaJbHbBIN
aHanu3 (CHEKTPOCKOM), Jia3ep, KBaHTOBBII

KOMITBIOTED

7.2.6

[Tpaktnueckue  paborel. HaGmronenue

JIMHEWYaToro CreKkTpa

7.3

ATOMHOE A/1PO

731

Metonbl HaOMIOAEHUST U perucTpanuu

SJICMCHTAPHBIX YaCTHUIL]

7.3.2

OTKpbITHE  PAIUOAKTUBHOCTH.  ONBITHI
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Pesepdopna mno ompeneneHuo cocTaBa
paavoakTHBHOrO  M3iaydeHus. CBoiicTBa
anbga-, 6era-, raMMa-u3IyyeHus. BiusHue

PaaIruOaAKTHUBHOCTHU HA JXUBBIC OPraHrn3Mbl

OTkpeITHE  TPOTOHA U HEUTpPOHA.

Hyxnonnas monens siipa [eiizenOepra —

133 WBanenko. 3apsan sapa. MaccoBoe 4HCIIO
snpa. M3oromnsl
Anbda-pacnan. DJEKTPOHHBIN u
MMO3UTPOHHBIN OeTa-pacrna. I'amma-
134 U3IydeHHE. 3aKoH pazroaKTUBHOIO
pacnazna
OHeprusi CBA3M HYKJIOHOB B  SApE.
135 SAnepubie cuibl. [ledext maccsr sapa
SAnepuble peakuuu. Jlenenue u cuHTE3
7.3.6
anep
SAnepHslii peaxTop. TepmosinepHbIii
237 cuHre3. IIpoGiemMbl U  HEPCIEKTUBHI
3 AJEPHOM  DHEPreTHKH.  ODKOJIOTMYECKUE
ACIICKTHI SIIEPHON YHEPreTUKH
OnemeHTapHble  4yacTulpl.  OTKpeITHE
7.3.8 MIO3UTPOHA. dyHIaMEHTaIbHbIE
B3aUMO/IEH CTBUS
TexHuueckue  yCTpONCTBA:  JO3UMETP,
7.3.9 Kamepa BunbcoHa, sIEpHBIH PEAKTOD,
aToMHasi Oomba
[Tpaktnueckue paborel. MccienoBanue
7.3.10 TPEKOB YaCTHI] (o TOTOBBIM
¢dororpadusim)
DJIEMEHTBI ACTPO®U3UKU
8.1 Bun 3BémHoro Heba. Cos3Be3gusi, spKue

3Bé3}1BI, IJIAHEThI, UX BUAUMOC IBUXCHUC
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8.2

Comneunass cucrema. IlmaHeTsl 3eMHOU
prHHI)I. HJ’[aHeT bI-TUT'aHTHI Hu Hux
CHYTHI/IKI/I, KapHI/IKOBLIG I1JIAHCTHI. Manme

Tesra COTHEYHOU CUCTEMBI

8.3

Comnnte, ¢Qorocdepa u  armocdepa.

ConHeyHass akTHUBHOCTBD

8.4

Ncrounuk sHeprun ConHia u 3B€371

8.5

3BE3/1bI, KX OCHOBHBIE XapaKTEPUCTHUKHU:
Macca, CBETUMOCTb, PaJHyC, TeMIEeparypa,
ux B3aUMOCBS3b. Juarpamma
«CHEKTPAJIBHBIM  KJIACC —  CBETUMOCTBY.
3BE30pl  IVIABHOM  I1OCJIEJOBATEIILHOCTH.
3aBHCUMOCTb «Macca — CBETUMOCTBY JUIA

3BE3/] TIIABHOM MOCIIEIOBATCIEHOCTH

8.6

###Par###BHyTpeHHee  CTpOEHHME  3BE3I.
COBpeMCHHI)IC npeacCTaBJICHUA (6]
MMPOUCXOXKJACHUN W SBOJJIOLINH COJIHLIB. n

3BE3/1. DTaIbI JKU3HU 3BE3N

8.7

Mneunsiii  Ilyte — Hama I'amakTuka.
CnupansHast ~ cTpykrypa  I'anmaktuky,
pacripeneneHue 3BE3A, rasa M IBUIM.
ITonoxxenne wu nwxenue ConHuoa B
Ianaktuke. Ilnockas u  chepuueckas

HoJIcucTEMBI | aJlaKTUKU

8.8

Tunel ramaktuxk. PaauorajakTuku |

KBa3apbl. UEpHBIE ABIPHI B SAPAX FaJakTHK

8.9

Bcenennas.  Pacumpenne  BceeneHnoil.
3akon XaObna. Pa3OeraHue ralakTHK.
Bo3spact n paguyc BceneHHol, Teopus
bonpmioro B3peiBa. Mopens  «ropsiuen

Bcenennoiy. PenmkroBoe nziydenune

8.10

MacmtabHas ~ cTpyktypa  BceneHHOIA.
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Mertaranaktuka. Hepeménubie mpoOiiemsl

aCTPOHOMHUU
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJILHOTI'O
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIVISI YYUEHUKA

1. ®usmka, 10 xnace/ KacesiHoB B.A., O0111€CTBO ¢ OrpaHUYEHHOW OTBETCTBEHHOCTHIO
«IPODAy»; Akumoneproe obmectBo «M3narensctBo «IIpocBemenue
2. ®usmka, 11 xkmacc/ KacesinoB B.A., O611ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO

«IPODAy; Akimoneproe obmectBo «M3gatenpcTBO «IIpocBemenner»

METOAUYECKHUE MATEPUAJIBI IS YYUTEJIA

1. ITporpamma kypca ¢usuku 1t 10—11 kmaccos. ba3oseiit yposens (aBTop B. A. KacksHOB)
2. «®usuka. 10 knacc. ba3oBblil ypoBeHb

3. ®usuka. 10 knacc. ba3oBblif ypoBeHb. YUeOHUK C 3JIEKTPOHHBIM IIpHIIOKEeHHEM (aBTop B.
A. KacpsHoB). @usuka. 10 kimacc. ba3oBsiii ypoBeHb. MeToauueckoe mocooue (aBrop B. A.
KacesinoB). 3. @usuka. 10—11 xmaccel. bazosiii ypoBenb. @usuka. 11 kiacc. ba3zoBsbiit
YpOBEHb. YUEOHHK C 3JICKTPOHHBIM IpriioxkeHueM (aBTop B. A. KacesHoB).

4. ®uzuka. 11 xnacc. ba3osslit ypoBenb. Meronuueckoe nocobue (aBrop B. A. KacbsHoB).

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

1 http://nsportal.ru - connanbHas ceTh paOOTHHUKOB 00pa30BaHUSI.

2 http://markx.narod.ru/pic/ - ¢pusmka B mKoe.

3 http://festival.1september.ru/articles /

4 http://www.fizika.ru/ - caidt aust yauteneit GU3MKA U UX YUCHUKOB.

5 http://www.physics.ru/ - marepuasbl o GpusmKe.

6 http:// www.ege.edu.ru - uHpopmanmonHbIit noptan EI'D.

61


http://nsportal.ru/
http://markx.narod.ru/pic/
http://festival.1september.ru/articles
http://www.fizika.ru/
http://www.physics.ru/
http://www.ege.edu.ru/

62



