AnnoTanus paboueii mporpammsl o ¢usuke 10-11 kmacc.

[Iporpamma 1o ¢Qusuke 06a30BOro ypoBHS Ha YPOBHE CpPEIHErO OOIIero
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE TMOJIOKEHHH M TpeOOBaHUI K pe3yibTaTam
OCBOCHHMSI OCHOBHOU 00pa3oBaTeIbHOU IMporpammel, mnpeactaBieHHbx B OI'OC
COQO, a Taxxke c¢ yuéroMm denepaibHON pabodeil MmporpaMMbl BOCIHUTAHHS U
KOHIIENINK TpenofaBaHus yueOHoro npeamera «Dusuka» B 00pa3oBaTeIbHBIX
Opra"u3anusax Poccniickon denepanum, peANU3YIOIIUX OCHOBHBIE
oOpa3oBareibHbIe MPOTPAMMBI.

Copepxanue mnporpaMMbl 10 (U3MKe HampaBieHO Ha (OopMUpPOBaHHE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOydarommuxcs 10—11 kiaccoB npu 00yueHun
ux Qu3uke Ha 6a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-IEATEIHHOCTHOTO MOAXO0/A.
[Tporpamma o ¢usuke coorBercTBYyeT TpedoBanusM OI'OC COO k miaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM U METApPEIMETHBIM pe3yjbTaTaM OOYy4EHHs, a TAaKKe
YUUTBHIBAET HEOOXOAUMOCTh peaIU3alUU MEXKIPEAMETHBIX CBA3€H (U3MKH C
€CTECTBEHHO-HAYYHBIMH YYE€OHBIMH NpeaMeTaMu. B Hell onpenensitorcs OCHOBHBIE
1IN U3y4eHUs (PU3UKU Ha YPOBHE CPEAHEro OOILIEro o0pa3oBaHus, JIaHUPyEMbIe
pe3ynbTaTbl OCBOEHUSI Kypca (HU3UKHU: JIMYHOCTHBIE, METalpPEAMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[TporpamMma 1o (pu3mke BKIIOYAET:

e IUJJAHUPYEMBbIE PE3YJITATHl OCBOCHHMS Kypca U3k Ha 0a30BOM YpOBHE, B

TOM YHCJIE€ IPEIMETHBIE PE3YJIbTATHI IO r0JIaM 00yUYEHUS;

e cojlepkaHue yuyeOHoro nmpenmMera «Puznka» no rojgam o0ydeHusl.

®du3rka Kak Hayka O HamOoJsiee OOIMX 3aKOHAX MPHUPOABI, BHICTyIAs B
KayecTBe y4eOHOTO MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromiem mupe. HIKoapHBIN Kypc PU3HKN — cuCTeMOOOpa3yromui
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, IOCKOJIbKY (PU3NYECKHE 3aKOHBI
JeKaT B OCHOBE IIPOIICCCOB M SBIICHHWM, HM3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbusnyeckoir reorpadueir w actpoHomued. Mcmonb3oBaHHE UM AKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenesieT  XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTHI B chepe IHEPTEeTUKH, TPAHCIIOPTA, OCBOEHHUSI KOCMOCA,
MOJIYYEHUs] HOBBIX MAaTEpPHAJIOB C 33aJJaHHBIMU CBOMCTBaMU U Apyrux. M3ydenue
(U3MKN BHOCUT OCHOBHOM BKJIaJ B (pOpMHpOBaHHE €CTECTBEHHO-HAYYHOU KapTHHbI
Mupa oOyyaromuxcs, B (opMHUpOBaHHE YMEHUU MPUMEHITh HAyYHBIH METOJ
MO3HAHUS MPU BHINIOJHEHUN UMHU YU4E€OHBIX UCCIIETOBAHUM.

B ocHOBY Kypca pu3uku AJis ypoBHS CpeHEro 00111ero 00pa3oBaHusl OJI0KEH
pPSAA UIEH, KOTOPbIE MOKHO pacCMaTpUBaTh KaK MPUHLHUIIBI €70 IOCTPOEHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCA JIOTUYECKH
3aBEpUIEHHBIM, OH COAEPKUT MaTepuajl U3 BCEX pa3lesioB (PU3MKH, BKIIOUYAET KaK
BOIPOCHI KJITACCUYECKOH, TAK 1 COBPEMEHHOM (DU3HKHU.



Hoesn eenepanuzayuu. B cooTBeTCTBUM € HeW MaTepuan Kypca (HU3HKU
o0benUHEH BOKpPYr ¢u3nyeckux Teopuil. Bemymum B Kypce sBIseTcs
dbopMupOBaHUE TPEICTABICHUA O CTPYKTYPHBIX YPOBHSIX MaTEpHH, BEIIECTBE H
nouie.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMaNa (HU3MUECKON HayKH, OCMBICICHHE CBS3H Pa3BUTHUSA
(bu3MKH ¢ pa3BUTHEM OOILIECTBA, a TAKKE C MUPOBO33PEHUYECKUMU, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MTpoOIeMaMHu.

Hoes npuxnaonot nanpasnennocmu. Kypce hbusuku rpemnonaraet 3HakoMCTBO
C LIMPOKUM KPYrOM TEXHUYECKUX M TEXHOJIOTMUECKHX MPUIOKEHUN H3yUYEeHHBIX
TEOPUH U 3aKOHOB.

Hoes sxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHUSA AJIEMEHTOB
COJEp)KaHUs, IMOCBSIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTUEM TEXHUKU M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM pallMOHAIBHOTO NPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

CrepKHEBBIMU 3JIEMEHTaMH Kypca (U3MKH Ha YPOBHE CpPEIHEro OOIEero
oOpa3oBaHus SBIAIOTCS (PU3UUYECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOEHUsI PU3NYECKON TeOpuH, posid PyHIaMEHTAIBHBIX 3aKOHOB U
IPUHLIUIIOB B COBPEMEHHBIX IPEJCTABICHUAX O IPUPOJIE, PaHUL[AX TPUMEHUMOCTH
TEOpUH, JIJIs1 ONTMCAHUS €CTECTBEHHO-HAYYHBIX SBJICHUHN U MPOILIECCOB).

CHCTEeMHO-AESTENbHOCTHBIN TOJX0 B Kypce (U3UKU PEaln3yeTcs MPEekKIe
BCEro 3a CYET OpPraHU3alUM SKCIEPUMEHTAIBHON AESITEIbHOCTH O00YyYaroIuXcCs.
Jly1st 6a30BOT0 YPOBHA Kypca (PM3UKHU — 3TO UCIOJIb30BAaHUE CUCTEMbI ()POHTAIBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JIa0OpAaTOPHBIX pabOT, KOTOPBIE B IpOrpaMmme
no (usuke 0ObEIUHEHBI B OOIIMNA CHUCOK YYEHUYECKHUX MPAKTHUECKUX PaloT.
Bblgenenre B yKa3aHHOM MepeyHe J1adOpaTOpHBIX pabOT, MPOBOJMUMBIX IS
KOHTPOJISL U OLIEHKH, OCYIIECTBIIIETCS yYaCTHUKAMU 00pa30BaTeIbHOrO IMpolecca
UCXOJI1 U3 OCOOCHHOCTEW IUIAHWPOBAHUS W OCHalleHus KabuHeta ¢usuku. [Ipu
3TOM OO0ECTeunBaeTCs OBJAJCHHWE OOYYarOIIMMHUCS YMEHUSMU TPOBOJUTH
KOCBEHHBIC HM3MEPEHHUS, MCCICAOBAHUS 3aBUCUMOCTEH (PH3NYECKUX BEIUYUH U
MIOCTAHOBKY OIIBITOB IO MTPOBEPKE MPEATIOKEHHBIX TUIIOTES.

Bonblioe BHMMaHUE yesieTcs pEIIeHNI0 pacUE€THBIX M KaU€CTBEHHBIX 3a/1ad.
[Tpu 3TOM A5t pacu€THBIX 3a7a4 IPUOPUTETOM SIBJISIIOTCA 3a/1a4M C SIBHO 3aJaHHOMN
bu3NYecKol MOAENbI0, TO3BOJIIOMIME TPUMEHSATh MW3YUYCHHBIE 3aKOHBI W
3aKOHOMEPHOCTH KaK M3 OJHOr0 paszfena Kypca, TaK U HHTETPUPYS 3HAHUSA U3
pa3HbIX pasnaesnoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE NPOTEKAaHUS (PU3NYECKUX SBJICHHM U TPOLIECCOB B OKpYXKarouieu
KU3HH, TpeOyronue BBIOOpa (U3UYECKOW MOACNU IS CUTYyallud MPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapakTepa.



B cootBetctBuu ¢ TpedoBanusimu @I'OC COO k maTepuaIbHO-TEXHUUECKOMY
o0ecniedyeHn0 yueOHOTo mporecca 0a30BbIil YpOBEHb Kypca (DU3MKH HA ypOBHE
cpenHero ooOmiero oOpa3oBaHUs JIOJDKEH H3Yy4aTbCs B YCIOBUAX MPEAMETHOTO
kaOuHeTa (PU3MKU WIM B YCIOBUAX HHTETPUPOBAHHOTO KaOMHETa NPEIMETOB
€CTECTBEHHO-HAYYHOr0 LKKJIA. B xabuHeTre HpU3MKHU AOHKHO OBITH HEOOXOIUMOE
nabopatopHoe 000pyJOBaHUE [JIs BBIMOJHEHUS YKa3aHHBIX B MporpaMMme Mo
¢bu3MKe yIeHUYECKUX MPAKTUYECKUX paboT U JEMOHCTPAIIMOHHOE 000pYIOBaHHUE.

JlemoHCTpanoHHoe oOopyaoBaHue (opmupyercs B COOTBETCTBUU C
OPUHIIMIIOM MHUHUMAJIBHOM  JOCTaTOYHOCTH M OOECHEYMBAET IOCTAHOBKY
NEPEUUCIICHHBIX B TMporpaMMe Mo (U3HKE KIIOYEBbIX JIEMOHCTpalui s
UCCIICIOBAaHMUSI ~ U3yYaeMbIX SIBICHUH M  TPOIECCOB, OMIUPHUUYECKUX U
(byHIaMEHTaIbHBIX 3aKOHOB, NX TEXHUYECKUX MPUMEHEHHIA.

JlaGopatopHoe 00OpyAOBaHHE [UIsl YUYEHHYECKUX MPAKTUYECKUX pPadoOT
dopMupyeTcss B BHJIE TEMAaTUYECKUX KOMIUIEKTOB M 00ECIeYMBAEeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTHmueckue KOMIUIEKTHI
7a00paTOPHOTO OOOPYJOBAHUS JIOJDKHBI OBITH IMOCTPOEHBI Ha KOMILIEKCHOM
UCIIOJIb30BaHUU AHAJOTOBBIX W IH(PPOBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE IIU(PPOBBIX 1a00paTOpUil.

OCHOBHBIMU LENISIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SBIISIFOTCS:

e (dopMupoBaHHE WHTEpeca M CTPEeMJICHHsS OOYYaIOIIUXCS K HAydHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE WX HMHTEJUICKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

e pa3BUTHUE IMPEACTABICHUN 0O HAYYHOM METOJE MMO3HAaHUS U (OPMUPOBAHNE
UCCJIEIOBATENLCKOTO OTHOILIECHUS K OKPYKAIOIIUM SIBICHUSM;

e (opMHpOBaHHE HAYYHOTO MUPOBO33PEHHS KaK pe3yIbTaTa H3yuyeHHUsI OCHOB
CTpOCHHMSI MaTeprH U (HyHIaMEHTATbHBIX 3aKOHOB (DU3HKHU;

e (dopMupoBaHHE YMEHUU OOBSICHATH SBJICHUS C MCIOJIb30BAHHEM
(du3nyeCKUX 3HAaHUM U HAyYHBIX J0Ka3aTEIbCTB;

o (opMupoBaHHE MPEACTABICHUN O poiu (U3UKU OIS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU M TEXHOJOTHIA.

JlocTrxeHne 3TUX 1ene oOecreuynBaeTCsl pelieHneM CIeIyIONNX 3a1ad B

npouecce U3ydeHus Kypca GU3NKH Ha ypOBHE CPEIHEro 0011ero oopa3oBaHus:

e TMpuOOpEeTEeHNE CUCTEMBI 3HAaHUH 00 OOITNX (PU3HUECKIX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpHWAX, BKIOYAsS MEXaHUKY, MOJICKYJSIpPHYIO (U3HKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (DH3UKY U 2JIEMEHTHI aCTPOPHU3UKH;

e (opMupoBaHHE YMEHHMHA TPUMEHATH TEOPETUYECKUE 3HAHUS IS
OOBsICHEHUsI (PU3MYECKHX SBICHUA B TPUPOAE U [N TNPUHATHUS
MIPAKTUYECKUX PELICHUH B IIOBCEIHEBHOMW KU3HU;



e OCBOCHHE CMOCOOOB peUIeHHs pa3IMYHbIX 3a7ad C SIBHO 3aJaHHOU
buznyeckoil Monenblo, 3aJay, MOJIPa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3anue GU3NYECKON MOJEINH, aIeKBAaTHON YCIOBHSIM 33/1a4U;

e TMOHMMaHUE (UBUYECKUX OCHOB M MPHUHIUIIOB JEUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSATEIBHOIO IUIAHUPOBAHUS M IMPOBEACHUS
bu3MYEeCKUX SKCIEPUMEHTOB, aHAlIW3a W HHTEpIpeTanuu UHGOpMaINH,
OTIpEJICIICHHS IOCTOBEPHOCTHU MOIYYEHHOTO pe3yJsIbTaTa;

e CO3JIaHHE YCIOBHMM NJIsi Pa3BUTHS YMEHHI MPOEKTHO-KUCCIEA0BATEIbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wusydenune ¢usuku (6a30BBI ypOBEHb) Ha YPOBHE CpPETHETO OOIIEro

oOpa3oBanus orBojuTcs 136 yacos: B 10 kinacce — 68 yacos (2 4aca B Helel0), B
11 kmacce — 68 yacoB (2 yaca B HE/IEIIO).

OcHoBHBIE pa3eibl JUCHUILIMHBI
10 KJIACC

Paznen 1. ®u3uka ¥ MeTOAbI HAYYHOI'O IO3HAHUSA

®usuka — Hayka O mnpupone. HayuHbie MeTONBI NMO3HAHMUS OKPYKAOLIETO
mMupa. Poiib 3KcriepuMeHTa U TEOPUHU B MPOLIECCE TTO3HAHUS TPUPOIbI. DKCIEPUMEHT
B (husuke.

MonenupoBanue (GU3NYECKUX SIBICHUNM M TpolieccoB. HaydHbie TUmoTesbl.
dusnyecKue 3aKOHbI U TEOPUHU. | paHUIbl MTPUMEHUMOCTH (U3UYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponp u mecto ¢u3uku B (GOPMUPOBAHUU COBPEMEHHOW HAYyYHON KapTUHBI
MHPA, B IPAKTUYECKOMN AEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasioroBble ¥ IU(POBBIE HU3MEPUTEIbHBIE MPUOOPHI, KOMIBIOTEPHBIC
JIaTYHKHU.

Paznen 2. Mexanuka
Tema 1. Kunemamuka
Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema otcu€ra. TpaekTopusi.
Ilepemelnienne, CKOpOCTh (CpEeaHSIE CKOPOCTh, MTHOBEHHAs CKOPOCTh) H
YCKOPEHHUE MaTepuajbHOW TOUKH, WUX TMPOEKIIMM Ha OCHU CHUCTEMBbI KOOpJWHAT.
CroxeHune nepeMeleHui U CI0KEHHE CKOPOCTEM.



PaBHOMepHOE W PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUE. [ 'paduku
3aBUCHMOCTH KOOpPJIHMHAT, CKOPOCTH, YCKOPEHHUS, IIyTH UM IE€pEMEIICHUS
MaTEepUAIIBHOW TOYKHA OT BPEMEHH.

CBoOonHoe nazieHue. Y CKOpeHne CBOOOIHOTO MaJICHUsI.

KpuBonnHeitHOE NBMKEHUE. [[BH>KEHNE MaTEPUATIBHON TOYKH M0 OKPYKHOCTH
C MOCTOSIHHOM IO MOZYJIIO CKOPOCTBIO. YTJIOBAsi CKOPOCTh, JIMHEWHAsI CKOPOCTb.
[Tepuon n wactora obparnieHus. LleHTpocTpeMUTEIPHOE YCKOPEHHE.

TexHuyeckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: CHUIOMETD,
JBH>KCHUE CHAPSAJOB, LIEITHBIE U PEMEHHBIE ITEpEIaYH.

Jlemoncmpayuu

Mopens cucTteMbl OTCUETA, WILTIOCTPALMSA KMHEMATHUYECKUX XapPAKTEPHUCTHUK
JIBHOKCHUS.

[TpeoOpa3oBanue ABMKEHUIN C UCTIONIB30BAHUEM ITPOCTHIX MEXaHU3MOB.

[TageHue e B BO3AYyX€E U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGnronenue ABMKEHUS Tena, OPOLIEHHOTO IMOJA YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

N3mepenne yckopeHusi CBOOOIHOTO NaJACHHUS.

HampasneHue ckopocTy IpU IBUKEHHUH 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3ydeHne HEpaBHOMEPHOTO ABMKEHHUS C LEIBIO ONPEACIECHUsS MTHOBEHHOU
CKOPOCTH.

HccnenoBaHue COOTHOLIEHUS MEXKIAY IIyTSMH, HPOMICHHBIMU TEJIOM 3a
IIOCJIEIOBATEIbHBIE PAaBHBIE TNPOMEXYTKM BpPEMEHM IIPU PAaBHOYCKOPEHHOM
JBUKEHHUU C HAYaJIbHOW CKOPOCTBIO, PABHOU HYIIIO.

N3ydeHne NBUKEHNS [IapUKa B BI3KOU JKUJIKOCTH.

N3yyeHue ABMKEHUS Tesa, OPOLIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBeid  3akoH  HproToHa.
HNHepunaibHbIe CHCTEMBI OTCUETA.

Macca rena. Cuna. [Ipuninun cynepno3unuu cui. Bropoii 3akon HeroToHa s
MaTtepuaabHOU Touku. Tpernil 3akoH HproTOHA 1151 MatepraibHbIX TOYEK.

3akoH BcemupHoro TaroreHus. Cuia Tskectu. llepBasg kKocMmuueckas
CKOPOCTb.

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

Tpenue. Bunbl Tpenus (mokosi, CKoibxeHus, kauenusi). Cuna tpenusi. Cyxoe
Tperne. Cuia TpeHHs CKOJbKEHUS U cuiia TpeHus nokos. KoadduimeHt tpenus.
Cuna conpoTUBIEHUS IPH IBHKEHUH TEJa B )KUIKOCTH HUJIU Tase.

[ToctynarensHoe U BpaliaTeabHOE ABMKEHHUE aOCOIIOTHO TBEPIOTO TeENa.



MOMEHT CHIIBI OTHOCUTENIBHO OCH BpaumieHus. llnewo cunbl. YcnoBus
paBHOBECUSA TBEPAOIO TENA.

TexHn4eckrue yCTpOWCTBA M NPAKTUYECKOE IPUMEHCHUE: NOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SBnenue nepuuu.

CpaBHeHHE MacC B3aMMOJICUCTBYIOIIUX TEJ.

Bropoi 3akon HeroToHa.

N3mepenue cui.

Clio’)keHue CuJl.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

CpaBHEHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSL.

VYcioBusl paBHOBECHUS TBEPAOTO Teiia. Bubl paBHOBECHS.

Yuenuuecxuii sxcnepumenm, 1abopamopHule pabomuvl

N3yuyenue nBuxeHUs1 Opycka 1o HaKJIOHHOW MJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
PE3UHOBOM 00pasiie, OT uX JAehopMariui.

HccnenoBanne yciaoBUM pPaBHOBECHS TBEPAOTO TeJlda, HMEIOLIETO OCh
BpAILICHUA.

Tema 3. 3akonvl coxpaneHus 6 MexaHuKe

Nmiynbc MaTepuaibHOM TOUYKHM (Teia), CHUCTEMbl MaTEpPHAIbHBIX TOYEK.
NMnynbc cuiibl U1 U3MEHEHUE HMMITYJIbCa Tejla. 3aKOH COXPAHEHUS HWMITYJIbCA.
PeakTuBHOE NBUKEHUE.

Pabota cusbl. MOIIHOCTD CHUJIBI.

Kunernueckass 3Heprusi MarepuaibHOW TOUku. Teopema 00 H3MEHEHUU
KUHETUYECKON SHEPTHM.

[ToreHnmanbHas DHEPrHUsl. [ToreHumanbHas DHEPrus YIIPYTO
nedopMupoBaHHOM NpykuHBL. [loTeHIIManbHAs YHEPTHSI TeJla BOJIU3H MOBEPXHOCTU
3eMJIH.

[loreHuuanbHple WM HENOTCHUUAJIbHBIE  CHUJIBI. CBsi3b  paboOTHI
HEMOTEHIMAIBHBIX CHJI C ©3MEHEHUEM MEXaHUYECKOUM SHEPTUH CUCTEMBI TEN. 3aKOH
COXPAHEHHUSI MEXaHUYECKOU IHEPTUU.

Yapyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHn4eckre yCTpOWCTBA U MPAKTUUECKOE MPUMEHEHHE: BOAOMET, KOIED,
NPY>KUHHBIN MUCTOJIET, TBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS] UMITYJIbCA.

PeakTuBHOE IBHKECHHUE.



[lepexon moTeHIIMATbHON SHEPTUH B KHHETUYECKYIO U OOPATHO.

Yuenuueckuu sxcnepumenm, nabopamopnsie pabomsi

M3ydyeHne aOCOIIOTHO HEYNPYroro yaapa C IOMOIIBIO JBYX OJMHAKOBBIX
HUTSIHBIX MASITHUKOB.

HccnenoBanue cBA3M pabOTHI CUIIBI C U3MEHEHWEM MEXAHUYECKOW AHEPIHU
T€JIa Ha IPUMEPE PACTSKEHHS PE3UHOBOTO JKI'YTa.

Paznen 3. MoJgekyasipuast Gu3nka 1 TEepMOJANHAMHUKA

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT Meopuu

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO-KMHETHYECKOW TEOPUU U MX OIBITHOE
obocHoBanue. bpoynoBckoe naBmwxkenue. [uddysusa. Xapakrep ABUKEHHS U
B3aMMOJICHCTBUSL 4YacTHUI[ BellecTBAa. Monenn CTpOEHUs Ta30B, XUIAKOCTEU U
TBEPABIX T€J U OOBSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojenel. Macca u
pa3Mmepsl MoJiekyil. KonnuectBo BemectBa. [loctosiHHas ABoraapo.

TenmoBoe paBHoBecue. Temmneparypa u e€ nsmepenue. Illlkama Temmeparyp
Llenbcus.

Mopnens  upeanpHOoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KUHETUYECKOW TEOpUH HUAEaNbHOro rasza. AOCOIOTHas TemrepaTypa Kak Mepa
CpeoHEW KWHETHUYECKOW SHEPruM TEIUIOBOTO JABMXKEHUsS dvactul rasza. [llkama
temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHUEe Menneneesa—Knanernpona.
3akoH [lansToHa. M30mpouecchl B HACaIbHOM Ta3e ¢ NOCTOSHHBIM KOJIMYECTBOM
BenlecTBa. ['paduueckoe NpeacTaBI€HHE H30MPOLECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA M NPAKTHYECKOE TPHUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OmnbITel, JOKa3bIBalOIIME JTUCKPETHOE CTPOEHHE BeIlecTBa, (ororpaduu
MOJIEKYJT OpTaHUYECKUX COCTMHEHUN.

OnbIThl 10 MU PY3UN )KUIAKOCTEH U ra3oB.

Mopens OpOyHOBCKOTO JBUKEHUS.

Mogens onsita llTepHa.

OneITsl, JOKa3bIBAOIIINE CYyILIECTBOBAHUE MEXMOJIEKYJIIPHOTO
B3aUMOJIEUCTBHSI.

Monenb, wiutocTpupyromias Ipupoay AaBICHUS Ta3a Ha CTEHKU COCY/a.

OneIThl, WUIIOCTPUPYIOIIME YPABHEHUE COCTOSHUSA HJEaNbHOIO rasa,
U30ITPOLIECCHI.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

Omnpenenenne Macchl BO3Ayxa B KJIACCHOM KOMHATE HAa OCHOBE WM3MEPEHMI
00bEMa KOMHATBI, IaBJICHUS U TEMIIEpaTypbl BO3AyXa B HEH.



HccnenoBanre 3aBUCUMOCTH MEXKy TapaMETPAMH COCTOSTHUS Pa3pEKEHHOTO
rasa.

Tema 2. OcHogbl mepmoOUHAMUKU

TepMmoanHaMuueckass cucrema. BHYTpeHHS SHEprusi TEPMOJAMHAMUYECKOM
CUCTEMBI U criocoObl e€ n3meHeHus. KonnuecTBo TemnoTsl U padbora. BHyTpeHHss
HEpPrus  OJAHOATOMHOTO  WJACAJIBHOrO  ra3a.  Buael  Temionepenayu:
TEIJIONPOBOJHOCTh, KOHBEKIIMS, U3JTydeHHE. Y IeJIbHAs TEIIOEMKOCTh BEIECTBA.
KosruecTBO TEIIOTH NpH TEILIONIEpEaAYE.

[Tonsitue 006 ammabatHoMm tpouecce. IlepBblii 3aKOH TEPMOJMHAMUKHU.
[IpumeHeHue mepBOro 3akoHa TEPMOJMHAMUKHM K u3ompoueccaMm. ['paduueckas
UHTEpIIpeTanus paboThl rasa.

Bropoii 3akon TepMoauHamMuku. HeoOpaTuMocTh MpoIieccoB B MPUPO/IE.

TenmoBble  mamuHbl.  [IpuHOMOBI  ACUCTBHS — TEIUIOBBIX  MAIIMH.
[IpeoOpa3zoBaHust SHEpPruM B TEIJIOBbIX MaimnHax. KodpuuMeHT mosie3Horo
nerictBus TemoBod mamuHbl. [{ukn KapHo u ero kodphuuMeHT MOJIE3HOTrOo
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbI TEIIOIHEPTETUKH.

TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE TMPUMEHEHUE: JIBUTATEIb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAWIBHUK, KOHAUITMOHED.

Jlemoncmpayuu

M3mMeHeHre BHYTPEHHEW H»HEpPruM Teja IMPU COBEPIICHUH PaOOTHI: BBUIET
npoOkKu u3 OYyTBUIKM TOJ JCHCTBHEM CXKAaTOro BO3/Ayxa, HarpeBaHue sdupa B
JaTYHHOU TpyOKe IMyTEM TpeHHUsl (BUICOIEMOHCTPALINS).

N3meHenue BHyTpEeHHEH sHEpTUn (TeMIlepaTyphl) Teja Mpu Terionepeaaye.

OnbIT N0 a1IabaTHOMY PACHTUPEHUIO BO31yXa (OTBIT C BO3AYIITHBIM OTHUBOM).

Mogenu napoBoil TypOUHBI, JBUTATENSE BHYyTPEHHETO CTOPAHUSsl, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenue yaenpHON TENI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewjecmea. Pazosvie nepexoovl

[TapooOpa3zoBanue u kKoHJeHcarus. Vcrnapenue u kumneHue. AOCONIOTHAS U
OTHOCUTEJbHAS BIAXHOCTh BO3ayXa. HachlieHHBbIH map. YjaelnbHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPbl KUTICHUS OT JJaBJICHUS.

Teépnoe Teno. Kpucrammmyueckue n amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctauioB. Kuakue kpuctamasl. CoBpeMmMeHHble Matepuaibl. [lnaBienue u
KpUcTayuM3anus. Y aefibHas TerioTa miasieHus. Cyonumarusi.

YpaBHEHHUE TEIJIOBOTO OajaHca.

TexHuyeckre yCTpOIICTBA M MPAKTUUECKOE MPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTMHU MOIYYEHHS] COBPEMEHHBIX MaTEpHaloB, B
TOM YHCJI€ HAHOMATEPHUAJIOB, 1 HAHOTEXHOJIOTHH.



Llemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX TaPOB.

Kurnienue rpy noHM>XEHHOM JTaBJICHHH.

Crioco0bl U3MEPEHUS BIAXKHOCTH.

HaOmronenne HarpeBaHus U IUIABJICHUS KPUCTALIMYECKOTO BEIlleCTBRa.
JleMOHCTpanust KpuCTalIoB.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3/IyXa.

Paznen 4. JaekTpoanHamMuka

Tema 1. Inekmpocmamuka

DIIeKTpU3aLMS TEIl. DIEKTPUUECKHM 3aps. J[Ba BUIa SIIEKTPUUECKUX 3apSA0B.
[IpOBOIHMKM, JMAJIEKTPUKM M IOJYOPOBOJHUKH. 3aKOH  COXPAHEHMS
AIEKTPUYECKOTO 3apsIa.

B3anmoneiictBue 3apsanoB. 3akoH Kynona. TodeuHbI AJIEKTPUYECKUM 3apsia.
Onektpudeckoe mnone. Hanpsok€HHOCTE  dnexkrTpudeckoro  mois.  [IpuHnun
CYIIEPIIO3ULIMHA JJIEKTPUUECKUX MoJied. JIMHUM HanpsyKEHHOCTH AJIEKTPUYECKOTO
OJIAL.

Pabota cun anekTpocrarudeckoro nosjs. [loreniuan. Pa3HOCTh MOTEHITMAIOB.
[IpOBOTHUKM M JUAJIEKTPUKU B DJIEKTPOCTATHYECKOM Toje. Jluanexkrpuueckas
IIPOHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNEKTpOEMKOCTh IUIOCKOIO KOHAECHCATOPA.
OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

TexHuyecknue yCTpOMCTBA M MNPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIEKTPOMETP, DJIEKTPOCTaTHYECKas 3alluTa, 3a3€MJICHHE 3JEKTPONpUOOpOB,
KOHJIEHCATOP, KOMUPOBAJIbHBIN aIllapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

VY CTpoNCTBO M MPUHLMI IEUCTBUS JIEKTPOMETPA.

B3anMmopericTBre HAANEKTPU30BaHHBIX TEI.

DJIEKTPUUECKOE MOJIE 3aPSIKEHHBIX TE.

[TpOBOJTHHKH B 3JIEKTPOCTATUYECKOM IOJIE.

DnexTpocTaTHyecKas 3amuTa.

JIMPNEKTPUKY B DJIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCaTtopa OT IUIOIIAAH
IUTACTHH, PACCTOSIHUS MEXAY HUMHU U JUAJIEKTPUYECKON TPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3mepeHne 3eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannstii 3n1ekmpuueckuii mox. Toxu 6 paziuunvix cpedax



ONEeKTpUYEeCKUd TOK. YCIOBUS CYIIECTBOBAHMUS 3JIEKTPUYECKOIO TOKA.
Uctounuku Toka. Cuna toka. [locTosiHHBIN TOK.

Hanpsoxenue. 3akon OMa 151 yHacTKa LETIH.

DJIEKTPUYECKOE COMPOTUBIICHHE. YIEIBbHOE CONPOTHBJIIEHUE BEIIECTBA.
[TocnenoBaTenpHOE, TApaIENbHOE, CMEIIAHHOE COEIMHEHUE TIPOBOIHUKOB.

PabGora »snextpuueckoro Toka. 3akoH JDxoyns—Jlenma. MOIIHOCTD
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYIIAasi CUJa U BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3axon Oma a1 oJIHOM (3aMKHYTOM) 35ieKTpuueckoi nenu. Kopotkoe 3ambikaHue.

DJIEKTpOHHAas  MPOBOAUMOCTb  TBEPIABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTUBJICHUSI METAJJIOB OT TeMmIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DNeKTpUUEeCKUd TOK B BakyyMe. CBOMCTBA JIEKTPOHHBIX IMYYKOB.

[TomynpoBOAHUKH. CobcTBeHHas 151 IIPUMECHAs IIPOBOJIUMOCTD
noJIynpoBoHUKOB. CBoiicTBa p—N-niepexoa. [lomynmpoBoIHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUI TOK B  pacTBOpax H  pacIulaBaXx  AJIEKTPOJIUTOB.
DIEKTPOIUTHYECKAs JUCCOUMALNS. DIEKTPOIIH3.

DJIEKTpUYECKU TOK B raszax. CaMOCTOSTENbHBIA W HECAMOCTOSTEIbHBIN
pa3psa. Momuus. [Inazma.

TexHn4eckue YCTpPOWCTBA U IIPAKTUYECKOE TMPUMEHEHHUE: aMIIepMETP,
BOJBTMETP, PEOCTAT, HWCTOYHUKU TOKA, DJIEKTPOHArpeBaTelIbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIIbHBIE TTPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINA AUO/I,
TEPMUCTOPHI ¥ POTOPEZUCTOPHI, MOTYTIPOBOTHUKOBBIN MO/, TAIbBAHUKA.

Jlemoncmpayuu

N3mepenue Cuiibl TOKa U HANPSIKEHUS.

3aBUCMMOCTh CONPOTHUBIICHUS UWIMHAPUYECKUX MHPOBOAHUKOB OT JIJIUHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEYEHHSI M MaTepuaa.

CMeniaHHOE COeIMHEHUE TPOBOJHUKOB.

[Ipssmoe wW3MepeHue dIEeKTPOABWXKYIIEW cuiibl. KopoTkoe 3aMblkaHue
rajJbBaHUYECKOIO 3JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTh COMTPOTUBJICHUS METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoii pa3psil U MPOBOJAUMOCTD BO3/1yXa.

OHOCTOPOHHSISI TPOBOJAUMOCTh AUO/IA.

Yuenuueckuii sxcnepumenm, 1abopamoptvle pabomaoi

N3ydeHne cMEmaHHOI0 COEIMHEHUS PE3UCTOPOB.

N3mepenue 3eKTpOABUKYIIEH CUIIbl MCTOYHHMKA TOKA U €r0 BHYTPEHHEIO
COIIPOTHUBIICHUSL.

HaoGmroienne amekTpoimsa.

MexnpeaMeTHble CBA3H



N3yuyenune xypca ¢uszuku 6a30Boro ypoBHsS B 10 Kimacce OCYIIECTBISETCS C
YYETOM COAEPKATEIBbHBIX MEKIPEAMETHBIX CBA3CH C KypCcaMM MAaTEMATHKH,
Ounonoruu, XuMuM, reorpaduu U TEXHOJIOTHH.

Mesicnpeomemuvie nonsmus, CBS3aHHBIC C WU3YYEHHEM METOJOB HAYYHOI'O
MO3HAHUS: SBJICHWE, HAy4YHBIM (DaKT, rurore3a, (unyeckas BEIMYMHA, 3aKOH,
TEeOpusi, HAOIIOJICHHUE, SKCIIEPUMEHT, MOJICTIMPOBAHKE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelnieHHe CHCTEMbl ypaBHEHUW, JUHEHHas (QyHKIu,
napaboJia, runepOoia, ux rpadvkd U CBOMCTBA, TPUTOHOMETpUUYECKUE (YHKIIUH:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO,
BEKTOPHI U UX MPOEKIIMUA HA OCU KOOPJIUHAT, CII0KEHUE BEKTOPOB.

buonoeus: mexanndeckoe ABMKEHUE B KUBOU mpupose, nuddysus, ocMoc,
TEII00OMEH >KUBBIX OPraHU3MOB (BUABI TEIUIONEpPEIaur, TEIIOBOE PaBHOBECHE),
AJICKTPUYECKUE SIBIICHUS B )KUBOU IIPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAS MACCAa, TEIJIOBBIE CBOMCTBA TBEPBIX TEJI, KUJKOCTEH U Ta30B,
AJEKTPUYECKUE  CBOMCTBA  METAJUIOB,  JJICKTPOJUTHYECKAS]  AUCCOLMALNS,
raJibBaHUKa.

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

Texnonoeus: npeoOpa3oBaHKWE JIBHXKCHUH C HMCIOJIB30BAHHEM MEXaHHU3MOB,
Y4ET TPEHHUS B TEXHUKE, MOAIIUITHUKHA, WCIIOJIB30BAHHE 3aKOHA COXPAHECHUSA
UMITyJIbCa B TEXHHUKE (pakera, BOJAOMET U JIPyTHE€), JABUTATEIb BHYTPEHHETO
CropaHusi, mapoBasi TypOHUHa, OBITOBON XOJOAMIBHUK, KOHAUIIMOHED, TEXHOJIOTHH
MOJIYyYCHUS COBPEMEHHBIX MATEPUAJIOB, B TOM YHCJIIE HAHOMATEPHUAIOB, U
HAHOTEXHOJIOTHH, 3JICKTPOCTAaTHYECKas 3alllUTa, 3a3€MJICHHE AJICKTPOIPHUOOPOB,
KCEPOKC, CTpYUHBIN MIPUHTED, 3JIEKTPOHArPEBATEIBHBIC puOOpHI,
AIIEKTPOOCBETUTEIIbHBIC MPUOOPHI, TATbBAHUKA.

11 KUIACC

Paznen 4. DaekTpoauHAMKUKA

Tema 3. Macnummnoe none. In1eKmpomMazHUmMHAA UHOYKUUA

ITocTossHHBIE MarHUTHL. B3anMogeicTBHE MOCTOSHHBIX MArHUTOB. MarHuTHoe
nosne. Bekrop marauTHOM MHAYKIMU. [IpuHIMN Cyneprno3uiu MarHUTHBIX ITOJIEH.
Jlnaum MarHuTHOM uWHAYKUMU. KapTvHa JMHUM MAarHUTHOM WHAYKLIHWHU TIOJIS
MMOCTOSIHHBIX MarHUTOB.

MarautHOoe T1I0J€ TIPOBOJHHMKA C TOKOM. KapTuHa JIMHUN WHIYKUWH
MAarHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOAHUKA U 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJIHHMKA, KATYIIKK ¢ TOKOM. OnbIT Dpcreaa. BzanmoaercTBre mpoOBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOIyJib U HalIpaBJICHUE.



Cuia JlopeHnua, e€ MOlyJib M HarpaBlieHHe. J[BUxkeHrEe 3apsSAKEHHON YaCTULIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibr Jloperria.

SIBneHne AneKTpOMarHuTHOM HMHAYKOUU. [lOTOK BeKTOpa MarHuTHOM
WHIYKIUU. OJEKTPOJBIXKYINAA CUla HWHAYKOMH. 3aKOH 3JIEKTPOMAarHUTHOU
uHaykuuu @apanes.

BuxpeBoe »snekTpuyeckoe Tmosie. ODJIEKTPOJABIKYIIAs CUjla WHIYKIUU B
MIPOBOJIHHUKE, IBUAKYIIEMCS MTOCTYIIATENBHO B OJJHOPOJHOM MAarHUTHOM MOJIE.

[IpaBuno Jlenua.

NHIyKTUBHOCTh. SIBIEHHE CAaMOMHAYKUHMH. OJEKTPOABIKYIIAs CHIIA
CaMOWHIYKIIHH.

DHeprus MarHUTHOTO TOJISI KATYIIKU C TOKOM.

DNEeKTPOMarHUTHOE TOJIE.

TexHudeckue yCTPOMCTBA M IPAKTUYECKOE IPUMEHEHUE: IOCTOSHHbBIC
MArHUThbl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATEb, YCKOPUTEIU 3JIEMEHTApPHBIX
YacTUIl, UHIYKIIMOHHAS T1€Yb.

Jlemoncmpayuu

OmnsIT Opcrena.

OTKIJIOHEHHE 3JIEKTPOHHOTO ITyYKa MATHUTHBIM TTOJIEM.

JIvHUM UHAYKIIUA MarHUTHOTO MOJIA.

B3anmonencTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBre cuibl JIopeH1a Ha HOHBI SJIEKTPOJIUTA.

SIBiieHME SIIEKTPOMAarHUTHON MHIYKIMH.

[IpaBuo Jlenua.

3aBUCUMOCTD JJIEKTPOJIBUAKYIIEH CHJIBI MHAYKIHAH OT CKOPOCTH U3MEHEHHS
MarHUTHOTO MOTOKA.

SIBneHne cCaMOMHAYKIIUH.

Yuenuueckuii saxcnepumenm, nabopamopmusie pabomul

N3ydyeHrne MarHuTHOTO MOJIsl KATYIIKH C TOKOM.

HccnenoBanne AeHCTBUA NOCTOSSHHOTO MAarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siBIEHUA 3JICKTPOMArHUTHON MHIYKIWH.

Pa3nen 5. KoJsie0anus m BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMaZHUMHbIE KONEOAHUA

Konebarenbnas  cucrema.  CBOOOJHBIE  MEXaHMUYECKHE  KOJeOaHUS.
["apmonmnyeckue konebanwms. [lepuona, wactora, amrmumryga u ($aza KoieOaHUU.
[IpykVHHBIN MasTHUK. MaTremMaTH4eCKU MasTHUK. YPAaBHEHHE TapMOHHUYECKHX
kosebanuii. [IpeBparenue sHepruu Npyu rapMOHUYECKUX KOIEOAHUSIX.

Konebarenbupiii KOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIC KOJEOaHUS B
UJICATPHOM KOJICOATEIbHOM KOHTYpE. AHAJIOTHS MEXIy MEXaHUYeCKUMHU U



AIIEKTpOMAarHUTHbIMU Konebanusimu. Dopmyna Tomcona. 3akoH coxpaHeHUs
DHEPIUU B UJEATBHOM KOJIEOATENHbHOM KOHTYDE.

[IpencraBienre o 3aTyXaroUux KojieOaHusX. BeIHYK/IeHHbIE MEXAaHUYECKUE
Kojiebanus. Pezonanc. BeiHyKeHHBIE 2JIEKTPOMarHUTHBIE KOJIeOaHuUs.

[lepemennplii TOK. CHHYCOMJAQIBbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOIO TOKAa. AMIUIMTYJHOE W JEHUCTBYIOIIEE 3HAYEHUE CHIIBI TOKA M
HaIpsHKEHUS.

Tpancpopmarop. [IponsBoacTBo, nepegadya U MOTpeOICHUE IECKTPUUECKON
SHEPIruM. JKOJIOTUYECKHE PUCKHU IPU MPOU3BOJCTBE JIEKTpo3Hepruu. Kynbrypa
MCIIOJIb30BaHUs JIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE NPHUMEHEHHUE: DIICKTPUYECKHUM
3BOHOK, F€HEPATOP MEPEMEHHOTO TOKA, JUHUU JIEKTpOnepeaay.

Jlemoncmpayuu

HccnenoBanre mapaMeTpoB KojaeOaTeNbHON CUCTEMBI (NIPY>KUHHBIA WM
MaTeMaTHYECKUI MasSTHUK).

HaOmronenue 3aryxaromux KojaeOaHu.

HccnenoBanrie CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HabGmronenue pe3onanca.

CBOOOHBIE AJIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcuuinorpaMmbl (3aBUCHUMOCTH CUJIBI TOKA U HAMPSKEHUST OT BPEMEHU) st
AIIEKTPOMArHUTHBIX KOJIEOAHUIA.

Pe3oHaHC mnpu MOCIIENOBAaTEIbHOM COCIMHEHHH PE3UCTOpa, KaTyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mopnens TMHUY 3JIEKTPONEpEIayu.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuwl

HccnenoBanre 3aBUCUMOCTH MEpUOA MajbIX KoJieOaHUIl Ipy3a HA HUTH OT
JUTMHBI HUTU U MaccChl Ipy3a.

HccnenoBanye EpEMEHHOT0 TOKA B LEMN U3 NTOCJIE0BATENBHO COEITMHEHHBIX
KOHJIEHCATOpa, KaTyIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMacHUMHbLE 0JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHeHus. [lepuon. CxkopocTb
pacrpocTpaHeHuss W JJiMHA BOJHBI. [lomepeyHble W MPOAOJBHBIE BOJIHBI.
HuTtepdepenius u qudppaxims MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKka. BricoTa ToHa. TeMOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CJIIOBUSI U3ITyYEHHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumnasi opuenTtanus BektopoB E, B, V B anekTpomarautHoit BoiHe. CBoiCTBa
AJIEKTPOMATrHUTHBIX BOJIH: OTPAXXEHUE, MPEJIOMIICHUE, MOspu3aIus, 1udpaxius,
unTepdepenius. CKOpoCcTb 3JEKTPOMAarHUTHBIX BOJIH.



[[Ixana 37eKTPOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMarHUTHBIX BOJH B
TEXHUKE U OBbITY.

[IpyHIMIBI paguoCBs3U U TeneBUaAcHUA. Pannonokanus.

DIJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEIBI.

TexHuyeckue yCTpOMCTBa M IMPAKTUUYECKOE INPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasi JUArHOCTUKA B TEXHUKE M MEAUIIMHE, paaap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-neus.

Jlemoncmpayuu

OOpazoBaHue U paclpoCTpaHEHUE MOTIEPEYHBIX U TIPOIOJIbHBIX BOJIH.

Konebmomeecs Teno Kak HCTOYHHK 3BYKa.

HabGnrogenue otpaxeHus: M NpeJoOMIICHUS] MEXaHUYECKHX BOJIH.

Habmonenue narepdepeHnnu u nudpakinm MEXaHUYECKUX BOJH.

3BYKOBOI pEe30HAHC.

HabGnronenue cBsI3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYAOW H
YacTOTOM KOJIEOAHHIA.

HccnenoBanne CBOMCTB 3JIEKTPOMATHUTHBIX BOJIH: OTPAKEHUE, TPEJTOMIICHHUE,
noJisipu3anys, 1MPpakus, THTEpPepeHLHs.

Tema 3. Onmuka

['eomeTpuueckass ontuka. IIpsiMonuHENHOE pacnpoCTpaHEHUE CBETa B
OJHOPOJIHOM cpene. JIyu cBeTa. ToueyHbI HCTOYHUK CBETA.

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

[Ipenomnenue cBera. 3aKOHBI MPEJIOMIICHUS CBeTa. AOCONIOTHBIN MOKa3aTeshb
npenomiieHus. I[lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbI yros IOJIHOTO
BHYTPEHHETO OTPaKECHHUS.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. Lser.

Cobupatouiue 1 pacceuBarolue JMH3bL. ToHkas nuH3a. DokycHoe paccTosiHue
U OomnTHYecKas cuia TOHKOW JuH3bI. [locTpoenne n3o0paxeHuil B cOOUparomux M
pacceuBaromux JuH3ax. PopMyra TOHKOU JIMH3bL. Y BETUUYEHHE, 1aBAEMOE JTUH301.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKOU OTITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHblE HCTOYHUKH.
YcnoBust HaOMOIEHUS MAaKCUMyMOB M MHHHUMYMOB B HWHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpaxuus cBera. JudpakiuoHHas pemérka. YcCIoBUE€ HaOIIOICHUS
IJIaBHBIX ~MakKCUMyMOB TIpM  MaJE€HUM MOHOXPOMATUYECKOrO0 CBETa Ha
TU(GPAKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.



TexHuyeckue yCTpPOMCTBa M TMPAKTHUYECKOE MPUMEHEHUE: OYKH, JyIa,
doToamnmapar, TPOSKIIMOHHBINA amnmapaTr, MHKPOCKOM, TEJIECKOI, BOJIOKOHHAS
ONTHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsAMONTMHEWHOE pPaACIpPOCTPAHEHUE, OTPAXKECHHE M IPEIOMIIEHUE CBETA.
OnTuyeckre mpuodOpBHI.

[TonHOE BHYTpeHHEE OTpakeHue. Moielib CBETOBOA.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Mopenu MUKpOCKoIa, TeJIECKOna.

HaoGmronenue natepdepeHinm cBera.

Hab6mronenune nudpaxium ceera.

HaOnronenue nucnepcuu cBera.

[TonyuyeHne cuekTpa ¢ MOMOUIBIO MPU3MBI.

[TonydyeHue cexkTpa ¢ MOMOIIbI0 JUGPAKIUOHHON PEHIETKY.

HaOnronenue noyisipuzaiiuu CBeTa.

Yuenuuecxuii sxcnepumenm, nabopamoptvle pabomol

N3mepeHue nokazaress npeioMJIeHUs CTEKJIa.

HccnenoBanue CBOMCTB N300paKEHUH B JTMH3AX.

HabGmronenue nucnepcuu ceera.

Pazgesa 6. OCHOBBI ClIeIHAJIBHOM TEOPHH OTHOCHUTEIBLHOCTH

I'paHuIBl IPUMEHUMOCTH KJIACCUYECKON MeXaHUKHU. [IocTynaTel criennanbHOM
TEOPUU OTHOCHUTEJIBHOCTH: MHBAPUAHTHOCTH MOAYJIS CKOPOCTH CBETa B BaKyyMe,
MIPUHIIUIT OTHOCUTEIBHOCTH DUHIITENHA.

OTHOCUTENBHOCTh OTHOBPEMEHHOCTU. 3aMEMJICHUE BPEMEHU U COKPAILICHHE
JUTUHBI.

OHEeprus U UMILYJIbC PEIATUBUCTCKON YaCTHLIBI.

CBs13b MacChl C SHEPrUEN U UMITYJIbCOM PEIIATUBUCTCKON YaCTHULIBI. DHEPTUS
MTOKOS.

Paznen 7. KBantoBas pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBsizu 3Hepru (OTOHA C €r0 YACTOTOM. DHEPrust
U UMITYJIbC (POTOHA.

OtkpriTre u uccienoBanue Gorordpdexra. Onwitel A. I'. CroneroBa. 3aKOHBI
dotorpdexra. YpaBuenue DunmTeitHa st hoTodpdexra. «KpacHas rpaHuiay
dbotorddexra.

Jasnenue ceera. OnwiTel I1. H. JIeOenena.

XUMHUYECKOE JICVCTBHUE CBETA.



TexHuyeckue yCTpOWCTBa U MPAKTUUYECKOE MpPHUMEHEHHE: (HOTOIIEMEHT,
doromatuuk, conmHeuHas Oatapesi, CBETOAUO/I.

Jlemoncmpayuu

®doTo3ddeKT Ha yCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanne 3ak0oHOB BHEMIHETO (oTodhdEKTa.

Ceroauo.

Conneunas Gatapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO 0 -HacCTHIL.
[Inanerapnas mopens aroma. [loctynmatel bopa. M3nyyeHune W mOTIIOLIEHUE
($OoTOHOB TpU TEepexoAe aroMa C OJHOTO YPOBHS SHEPTrUU Ha Jpyroi. Bujsl
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/IA.

BosiHoBBIE cBoOMcTBa yacTuil. Bosnbl 1e bpoitnsa. KopryckyisipHO-BOJIHOBOM
JTyaJu3M.

CHoOHTaHHOE U BBIHYKICHHOE U3ITy4YECHHE.

TexHu4yeckrue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHau3 (CIEeKTPOCKOIN), Jia3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue JInHeHyaThIX CIIEKTPOB U3ITyYEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

Habnronenue nMHeyaToro CexTpa.

Tema 3. Amomnoe a0po

DKCHEPUMEHTHI, JOKA3bIBAIOIIME CIOXKHOCTh CTpOeHHs siapa. OTKphITHE
paanoakTuBHOCTH. OnbITH Pe3epdop/a o onpeeneHno coctaBa paguoakTHBHOTO
u3nydyenus.  CpoiictBa  anbda-, Oera-, ramma-uszinydyeHus.  BrusHue
PaIMOaKTUBHOCTHU HA KUBbIC OPTAHU3MBI.

OTtkpeiTHE TPOTOHA M HeWTpoHa. HyknonHas monens siapa IeiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncno sanpa. M30Tormnsl.

Anbsda-pacnan. ODJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. [amma-
U3JIy4eHue. 3aKOH PaJuoaKTUBHOIO pacma/a.

DHeprus CBA3U HYKJIOHOB B sjipe. SAnepubie cuibl. Jlepekt Macchl siapa.

SnepHble peakuuu. JleneHue u CUHTES sIep.

Snepnwiii peaktop. Tepmosinepusiii cuHTe3. [IpoGiaeMbl M TEPCIIEKTHUBBI
AJICPHON SHEPTETUKU. DKOJOTUUECKUE ACTIEKThI SIAEPHON SHEPTETUKH.

DneMeHTapHble YacTUllbl. OTKPBITHE MTO3UTPOHA.

MeTonbl HAOIIOIEHHS U PETUCTPALIUU 3JIEMEHTAPHBIX YACTHLI.



®dynaameHTanbHble B3auMoecTBusl. EAMHCTBO u3HUYeCcKoil KapTUHBI MUpA.

TexHuyeckue yCcTpoMCTBAa M NPAKTHYECKOE ITPUMEHEHHUE: TO3UMETP, KaMmepa
Bunbcona, siaepHsblif peakTop, arTomMHasi 6omoa.

Jlemoncmpayuu

CuéTunK MOHU3HPYIOIINX YaCTHUL.

Yuenuueckuu sxcnepumenm, nabopamopnsie pabomsi

HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM (oTOrpadusim).

Pa3znen 8. JieMeHTBI ACTPOHOMHUY M ACTPOPU3MKH

Otanbl pa3BUTHS acTpoHOMUH. [IpuKIIaiHOE 1 MUPOBO33PEHUYECKOE 3HAUCHUE
aACTPOHOMHH.

Bun 3Bé3gHoro HeOa. Co3Be3nus, sipkue 3BE3MbI, IJIAHEThl, UX BUIUMOE
JBH>KCHUE.

ConHeuHas cucrema.

Cosnne. ConHeuHass akTUBHOCTh. McTtounuk sHeprum ConHia U 3BE3Z.
3BE3ABI, UX OCHOBHBIC XAaPAKTEPUCTHUKHU. J(MarpaMma «CIEKTPAJIbHBIM KJIacC —
CBETHUMOCTBY». 3BE3Mbl TJIABHOM IOCIEA0BATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3] TJIABHOM IMOCJIEAOBATEIIbHOCTU. BHyTpeHHee cTpoeHue
3BE31. COBpEMEHHBIC MPEIACTABICHUS O MPOUCXOXKACHUH U 3BoonMr CoJHIA U
3BE31. DTambl )KU3HH 3BE3I.

Mineunbiii I[lyte — Hama T'amaktuka. Ilomoxenune u aBwxkeHue CosHIA B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky u kBazapbl. YEpHBIE ABIPHI B sSApax
TaJIaKTHUK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa606sa. Pazberanve rajgakTuk.
Teopus bonpmoro B3peiBa. PenukTOBOE M3TydEHHUE.

Macmrabnas ctpyktypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue nabnooenus

HaOmroienusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITbIOTEPHBIX
MPUJIOKEHUHN JJIs1 ONPEICTICHHS TTOJIOKEHUSI HEOECHBIX OOBEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/11s CeBEpHOro NOyIIapus U IPKHUE 3BE3bI.

Hab6mronenus B Teneckon Jlynsl, mianet, Maeunoro [TyTu.

O0o0marouiee MOBTOPEHUE

Ponr ¢usuku u acTpOHOMUHM B OSKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COIMAJIBHOM M ATUYECKOM cpepax NeaTeTbHOCTH YeJI0BEKa, POJIb U MECTO (DU3UKU U
aACTPOHOMHUU B COBPEMEHHOW HAYYHOUW KapTHHE MHpPA, pOJib (U3MUECKON TEOPUH B
dbopMHUpOBaHUY MPECTABICHUHN 0 (PU3UIECKON KapTHHE MUPA, MECTO (DU3UIECKOM
KapTUHBI MHpa B OOIIEM psJly COBPEMEHHBIX  €CTECTBEHHO-HAYYHBIX
MPEACTABIEHUM O IPUPOJIE.

MesxknpeaMeTHbIe CBSI3H



Nzyuenne xypca ¢usuku 0a3oBoro ypoBHsa B 11 kiacce ocyiecTBisieTcs ¢
Y4ETOM COJAEPKATENBHBIX MEXIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTUKH,
Ounonoruu, XuMuM, reorpaduu U TEXHOJIOTHH.

Mesicnpeomemuvie nonsmus, CBSI3aHHBICE C U3YYEHHEM METOJOB HAYYHOTO
MO3HAHUS: SBJICHWE, HAy4YHBIM (DaKT, rurore3a, (unyeckas BEIMYMHA, 3aKOH,
TEeOopusi, HAOIIOJICHHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJIEh, U3MEPEHHUE.

Mamemamuxa: pemIEHHWE CHCTEMBl YPAaBHEHUH, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIUU HA OCH KOOPAMHAT, CIOKEHHE BEKTOPOB,
MIPOU3BOJIHBIC DJIEMEHTAPHBIX (YHKIMH, MPU3HAKK TMOJ00MS TPEYTrOJbHHUKOB,
OTIpeJICIICHHE TUTONIAIN TIIOCKUX Puryp u 00béMa Tel.

buonocusn: »nextpuyeckue SBICHUS B KUBOW MpHUpOJE, KoJieOaTelbHbIC
JIBUOKEHUS B )KUBOW MPHUPOJIC, ONTUUYECKUE SIBJICHUS B KHUBOM MPUPOJE, NCUCTBUE
paaunanyy Ha )KUBbIE OPTraHU3MBbl.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAILUINYECKASI CTPYKTypa TBEPIBIX
TeJ, MEXaHU3Mbl 00pPa30BaHUS KPUCTALTNYECKON PEIIETKH, CIEKTPAIbHBINA aHATU3.

l'eocpaghusi:  MarHuTHBIE TIONIOCA 3€MJIM, 3aJIEKU MATHUTHBIX — PY/I,
dhoTochEMKa 3eMHOM MMOBEPXHOCTH, MPEJCKA3aHUE 3eMIICTPSCCHUIA.

Texunonocus: NWHUM DJEKTPOIEpeaady, TI€HEpaTop IMEPEMEHHOr0 TOKa,
ANIEKTPOABUTATENb, WHAYKIIMOHHAS T€4Yb, pajaap, PaJAUONPUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBY-meub, MPOEKIIMOHHBIN anmapar, BOJOKOHHAsI OITHKA,
COJIHEUHas OaTapes..

B 10 Knacce npomerKyTouyHaA aTTecTauna npeacrasieHa B BuAe 3X KOHTPObHbIX
paboT 1 3x npakTnyeckux pabort. B 11 knacce B BUAE 4X KOHTPONbHbIX U 7
NPaKTUYECKMX paboT. Tak e npeaycMoTpeHbl CamMoCToATe/IbHble PaboTbl U
TecTbl.
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