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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1mo ¢Qusuke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3ynibTaram
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHON MporpaMmsbl, npenctaBieHHbIX B OI'OC
COO, a Takxke c yu€roM deaepanbHON paboueil mporpaMmbl BOCIHUTAHUS U
KOHLIETIIUUA TIpernojilaBanusi ydyeOoHoro npeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpraHu3aIUAX Poccuiickoiu denepanyu, pEATU3YIOLINX OCHOBHEIE
oOpa3oBarebHbIE MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOydaromuxcsa 10—11 kiaccoB npu 00yueHun
uxX (Qu3uke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JIEATEIbHOCTHOTO MOAXO0/A.
[Iporpamma no ¢usuke coorBercTByeT TpedoBanusiM @PI'OC COO k miiaHUpyeMbIM
JUYHOCTHBIM, MPEAMETHBIM U METANPEAMETHBIM pE3yJbTaTaM OOYUEHHMS], a TAKKE
YUHUTBIBAET HEOOXOJUMOCTh peah3allMi MEXIPEIMETHbIX CBs3el (U3UKU C
€CTECTBEHHO-HAYYHBIMH YUYE€OHBIMH NpeaMeTaMu. B Hell onpenensitorcs OCHOBHBIE
LeNU U3ydeHus (U3UKU Ha YPOBHE CPEAHET0 O0IIero 0Opa3oBaHus, IIIaHUPYEMbIE
pe3ysibTaThl  OCBOGHMSI Kypca (U3MKHM: JIMYHOCTHBIE, METANpEAMETHBIE,
npeaMeTHbIe (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3rKe BKIIOYAET:

e IUIAHUPYEMBIE PE3yNIbTaThl OCBOEHUS Kypca (PU3UKH Ha 0a30BOM YpOBHE, B

TOM YUCJIE NIPEIMETHBIE PE3YIbTAThl IO roJlaM O0yUYEHUS;

e cojepkaHue yueOHOTO mpenMera « Pu3nkay 1o rojgaM oOydeHwusl.

®du3rka Kak Hayka O HauOoJsiee OOHIMX 3aKOHAX NPUPOABI, BBICTyIas B
KauecTBe y4eOHOIo IMpeJMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpysxkaromiem mupe. IKoabHBIN Kype GU3NKN — CHCTEMOOOpa3yIonii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB W SIBJIICHWM, M3y4aeMbIX XUMHEH, OUOJIOTHEH,
dbuznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenensieT  XapakTep U pa3BUTHE
pa3zHoOOpa3HBIX TEXHOJIIOTH B cpepe SHEPreTUKU, TPAaHCIIOPTa, OCBOEHUSI KOCMOCa,
MOJIYYEHHUS] HOBBIX MATEPHAJIOB C 33JaHHBIMU CBOMCTBaMU U Apyrux. M3ydenue
(bU3UKKM BHOCUT OCHOBHOM BKJ1a/l B GOPMHUPOBAHNE €CTECTBEHHO-HAYYHON KapTUHbI
Mupa oOydarouuxcs, B (OpMUPOBAHME YMEHHH NPUMEHSATh HAY4YHBIA METOJ
MO3HAHUS NP BHIMOJIHEHUHU UMU YUEOHBIX UCCIIEIOBAHUIA.

B ocHOBY Kkypca pusuku 11 ypoBHS CpeaHET0 0011ero 00pa3oBaHusl TOJI0KEH
pAA UIEeH, KOTOPbIE MOKHO pacCMaTpUBaTh KaK MPUHLHUIIBI €70 TOCTPOEHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISIETCA JIOTMYECKU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepuaj U3 BCeX pa3leioB (PU3UKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TAK U COBPEMEHHON (DU3UKH.



Hoesa eenepanuzayuu. B cooTBeTCTBUM ¢ HEW MaTepuan Kypca (HU3HKU
o0benUHEH BOKpPYr ¢usnyeckux Teopuil. Bemymum B Kypce sBIsieTcs
dbopMupoBaHUE TPEICTABICHUM O CTPYKTYpHBIX YPOBHSIX MaTe€pHUH, BEIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanus mpeanosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMana (PU3MUECKON HayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
(bu3MKH ¢ pa3BUTHEM OOIECTBA, a TAKKE C MUPOBO33PEHUECKIUMH, HPABCTBEHHBIMU
Y DKOJIOTUYECKUMU MTPOOIEMaMHU.

Hoes npuxnaonot nanpasnennocmu. Kypce hbusuku rpemnonaraet 3HakoMCTBO
C LIMPOKUM KPYrOM TEXHUYECKUX M TEXHOJIOTMUECKHX MPHIOKEHUN H3yUEeHHBIX
TEOPUM U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJEpKaHUs, IMOCBSMIEHHBIX JKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTUEM TEXHUKU M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeEM pallMOHAIBHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

CrepKHEBBIMU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CpPEAHEro OOILIEero
oOpa3oBaHusl SBISAIOTCS (hU3MUECKUE TeOpUH ((POpMHpPOBAHUE TMPEACTABICHUN O
CTPYKTYpE MOCTPOEHUsI PU3NYECKON T€OpuH, posid GyHIaMEHTAIbHBIX 3aKOHOB U
IPUHLIUIIOB B COBPEMEHHBIX IPECTABICHUAX O IPUPOJIE, IPaHULIAX TPUMEHUMOCTH
TEOPUH, JIJIsl ONTMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUN U MPOIIECCOB).

CHCTEeMHO- e TENbHOCTHBIN TOJX0/ B Kypce (U3UKU pPealn3yeTcs Mpexie
BCEro 3a CYET OpPraHU3alliU SKCIEPUMEHTAIBHOM AESITENTbHOCTH O00YyYaroIuXcCs.
Ji1st 6a30BOT0 YPOBHA Kypca (PM3UKHU — 3TO UCIOJIb30BAHUE CUCTEMBI ()POHTAIIBHBIX
KPaTKOBPEMEHHBIX IKCIEPUMEHTOB U JIa0OPaTOPHBIX padOT, KOTOPHIE B TPOrpaMMe
no (usuke 0ObEIUHEHBI B OOIIMNA CHUCOK YYEHUYECKHUX MPAKTHUECKUX PaloT.
Bblenenre B yKa3aHHOM MepeyHe J1adOpaTOpHBIX pabOT, MPOBOJMUMBIX IS
KOHTPOJISL U OLIEHKH, OCYIIECTBIIIETCS yYaCTHUKaMU 00pa3oBaTeIbHOro IMpolecca
UCXOJII U3 OCOOCHHOCTEW IUIAHUPOBAHUS W OCHalIeHHs kaOuHera ¢uszuku. [Ipu
3TOM OO0ECTeunBaeTcsl OBJAJCHHWE OOYYarOIIMMHUCS YMEHUSMU TPOBOJUTH
KOCBEHHBIC HM3MEPEHHUS, MCCICAOBAaHUS 3aBUCUMOCTEH (PH3NYECKUX BEIUYUH U
MIOCTAHOBKY OITBITOB TIO MTPOBEPKE MPEITIOKEHHBIX TUTIOTE3.

Bonbiioe BHUMaHUE yes€TCs PEHICHUIO paCUE€THRIX U KAU€CTBEHHBIX 3a]1a4.
[Tpu 3TOM A5 pacu€THBIX 3a7a4 IPUOPUTETOM SIBJISIIOTCA 3a/1a4M C SIBHO 3aJaHHOMN
bu3nYecKol MOAENbI0, TO3BOJIAIOIIME TPUMEHSATh M3YUYCHHBIE 3aKOHBI W
3aKOHOMEPHOCTH KaK M3 OJHOrO paszfena Kypca, TaKk U HWHTErpUpys 3HaHUS W3
pa3HbIX pasnaenos. i1 KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBIISIOTCS 3aJaHUs Ha
OOBSICHEHHE NPOTEKAaHUS (PU3NYECKUX SBJICHUM U TPOLIECCOB B OKpYXKarouieu
KU3HH, TpeOyronue BbhIOOpa (U3UYECKOW MOACNU IS CUTYyallMd MPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapakTepa.



B cootBetctBuu ¢ TpeboBanusimu @I'OC COO k MaTepuanbHO-TEXHUUECKOMY
obecrniedyeHn0 yueOHOTo mporecca 0a30BbI ypOBeHb Kypca (DU3MKH HA ypOBHE
cpenHero ooOmero oOpa3oBaHUs JIOJDKEH H3Yy4aTbCs B YCIOBUAX MPEAMETHOTO
kaOuHeTa (PU3MKU WIM B YCIOBUSAX HHTEIPUPOBAHHOTO KaOWHETa MPEIMETOB
€CTECTBEHHO-HAYYHOr0 LKKJIA. B xabuHeTe GU3MKHU AOKHO OBITH HEOOXOIUMOE
nabopatopHoe 000pyJOBaHUE I BBINOJHEHUS YKa3aHHBIX B MporpamMMme Mo
¢u3MKe YICHUYECKUX MPAKTUYECKUX paboT U JEMOHCTPAIIMOHHOE 000PYI0BaHHUE.

JleMoHCTpaninoHHOe 00oOpyJaoBaHUuE (HOPMHUPYETCS B COOTBETCTBHHM C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTAaTOYHOCTH M OOECHEYMBAET IOCTAHOBKY
NEPEUUCICHHBIX B TMporpaMMe Mo (GU3HKE KIIOYEBbIX JAEMOHCTpalui s
UCCIICIOBAaHMUSI W3yYaeMbIX SIBJICHHH M  TPOIECCOB, OMIUPHUECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, HX TEXHUYECKUX MPUMEHECHHI.

JlaGopatopHoe 00OpymOBaHUE [UISI YUYEHWYECKUX MPAKTUYECKUX pPadOT
dopMupyeTcss B BHJIE€ TEMAaTUYECKUX KOMIUIEKTOB M 0OECIeYMBaeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydaromuxcs. TemaTnueckue KOMIUIEKTHI
7a00paTOPHOTO OOOPYJIOBAHUS JIOJKHBI OBITH TMOCTPOEHBI HAa KOMIUIEKCHOM
UCTIOJIb30BaHUU AHAJOTOBBIX U ITM(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE IIU(PPOBBIX J1a00OpaTOPHUH.

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

e (dopMmupoBaHHE WHTEpeca M CTPEeMJICHHsS OOYYalOIIUXCS K HaydHOMY
U3YYCHUIO TPUPOIBI, PA3BUTHE WX HMHTEIUICKTYAIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

e pa3BUTHUE MPEACTABICHUN O HAYYHOM METOJIE MO3HAHUS U (OPMUPOBAHNE
UCCJIEIOBATENLCKOIO OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSM;

e (opMHpOBaHHE HAYYHOTO MUPOBO33PEHHS KaK pe3yIbTaTa N3y4yeHHUsI OCHOB
CTPOCHHMSI MaTepHH U (HyHIaMEHTATHHBIX 3aKOHOB (DU3HUKH;

e (dopMupoBaHHE YMEHUU OOBSICHATH SBJICHUS C MCIOJb30BAHHEM
(du3nYeCKUX 3HAaHUM U HAyYHBIX JI0Ka3aTEIbCTB;

e (dopMmupoBaHHE MPEACTABICHUN O poiu (U3UKU OIS Pa3BUTHS IPYTHX
€CTECTBCHHBIX HAyK, TEXHUKU M TEXHOJOTHIA.

JlocTrxeHne ITUX I1enei oOecrednBaeTCsl pelieHHeM CIISAYIONINX 3a1a4 B

nporecce U3ydeHus Kypca GU3NKH Ha ypPOBHE CPEHEro 001ero oopa3oBaHus:

e TMpuOOpETEHUE CUCTEMBI 3HAaHUH 00 00X (PU3HUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpHUAX, BKIIOYAsS MEXaHUKy, MOJICKYJSIPHYIO (U3HKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (DH3UKY H SJIEMEHTHI aCTPOPHU3UKH;

e (dopMupoBaHHE YMEHMHA TPUMEHATH TEOPETUYECKUE 3HAHUS  JUIs
OOBsICHEHHsI (PU3MUECKHX SBICHUA B TPUPOAE U AN TNPUHATHUS
MIPAKTUYECKUX PELICHUH B MIOBCEIHEBHOMW KU3HU;



e OCBOCHHE CMOCOOOB peUIeHHs pa3INYHbIX 3a7ad C SIBHO 3aJaHHOU
dusznyeckoil Monenbplo, 3aJay, MOAPa3yMEBAIONIMX CAMOCTOSTEIHHOE
co3anue GU3NYECKON MOEINH, aIeKBAaTHON YCIOBHSIM 33/1a4H;

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

e OBJAJCHUE METOAAMHU CAMOCTOSTEIBHOIO IUIAHWPOBAHUS M IMPOBEACHUS
(bu3MYEeCKUX SKCIEPUMEHTOB, aHalIW3a W HHTEpIpeTanuu UHGOpMaINH,
OTIpEJICIICHHS IOCTOBEPHOCTH MOJIYYEHHOTO pe3yJsIbTaTa;

e CO3JIaHHE YCIOBHMM JJIsi pa3BUTHS YMEHHI MPOEKTHO-UCCIEA0BATEIbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wu3ydenne ¢usuku (06a30BbII ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETro
oOpazoBanus orBojuTcs 136 yacos: B 10 kimacce — 68 yacos (2 4aca B HEleN0), B
11 kmacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipensaraemplii B mporpamMmme 1O (QU3MKE TMepedyeHb JIabOpaTOPHBIX H
MPaKTUYECKUX paldOT ABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb [EJIaeT BBIOOP
NpOBENCHUsT J1a0OpPaTOpPHBIX pPAabOT M OMNBITOB C YYETOM HHIWBHYAIbHBIX
0COOEHHOCTEH 00yUaroIUXCsl.



COJAEPXKXAHUE OBYUYEHUA
10 KITACC

Pazgen 1. ®u3uka ¥ MeTOAbI HAYYHOI'O MIO3HAHUS

®duszuka — Hayka o mpupojae. HaydHble MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. PoJb 3KciepuMeHTa U TEOPUH B MPOLIECCE MO3HAHUS IPUPOIbl. IKCIIEPUMEHT
B (pusmke.

MonenupoBanue ¢Gu3NYECKUX SBJICHUM M TporieccoB. HayuHble TUIOTE3HI.
dusnyeckre 3aKOHBI U TEOpUH. [ paHUIBI MPUMEHUMOCTH (HU3UIECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

Pons u mecto du3uku B GOpMUPOBAHUU COBPEMEHHON HAyYHOH KapTHHBI
MHPA, B TPAKTUYECKON NEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHaJioroBble M IU(POBBIE HU3MEPUTEIBHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXAaHWYECKOTO JABUKEHHS.
Cucrema orcuéra. Tpaekropus.

[lepemerienne, CKOpPOCTh (CpeaHSsI CKOPOCTh, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, WUX TMPOEKIMM Ha OCHU CHUCTEMBI KOOpJWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MPSMOJIMHEWHOE IBWKeHue. [ 'paduxu
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MepeMelIcHus
MaTepUaibHOM TOYKHU OT BPEMEHH.

CBobosHOE nazieHre. Y CKOpeHHe CBOOOIHOTO MMaICHUSI.

KpusonuHeiHoe nBrkeHue. J[BUKeHrne MaTepUaIbHON TOUKH 110 OKPYKHOCTH
C MOCTOSIHHOM MO MOJYJII0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEWHAs! CKOPOCTb.
[Tepuon u yactora obparnieHus. LleHTpocTpeMUTENIbHOE YCKOPEHHUE.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSJIOB, LICMTHBIE U PEMEHHBIE TTEpEavu.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETa, WILTIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYDKCHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

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

HaGnronenne naBwkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienne cKopocTy Ipu ABMXKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBaHnne COOTHOLICHHUS MEXAY NYTSAMH, MPOWUJICHHBIMUA TEIOM 3a
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKH BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU KUIKOCTH.

N3yuyenue aBuxKEHUS Tena, OPOLUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuauun  otHocutenbHOCTH  [anmunes. IlepBwiii  3akoH  HbroToHa.
NuepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpuniun cyneprno3unuu cuil. Bropoi 3akon HeroTona aiist
MaTepuagbHON TOUKU. Tpernil 3akoH HproTOHA 1151 MatepranbHbIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tspkectu. llepBas kocmumueckas
CKOpOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoiapxeHus1, kauenus). Cumna tperusi. Cyxoe
TpeHue. Cuia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokos. KoagduimeHt tpeHusl.
Cuna conpoTUBIICHUS MPU ABUKEHUU Te€JIa B )KUJIKOCTHU UJIU Ta3e.

[TocTynarensHOE U BpalaTeIbHOE JIBIXKEHUE a0COIFOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaueHus. llnedo cumnbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4eckrue yCTpOWCTBA W NPAKTUYECKOE MPUMEHEHHUE: NOALINUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepUHm.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3axkoH HeroToHa.

N3mepenue cui.

CnoxeHue CHlL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmariuu.

HesecomocTe. Bec Tena npu yCKOPEHHOM MOABEME U TTAJICHUM.

CpaBHeHUME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

VY cioBus paBHOBECHUS TBEPAOTO Teiia. Buibl paBHOBECHS.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pE3MHOBOM 00pasiie, OT uX AehOopMaIIHH.

HccnenoBanne yciaoBHM pPABHOBECHS TBEPAOTO Tela, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akoHbl coOXpaneHUus 6 MeXaHuKe

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUATIbHBIX TOYEK.
NMnynbe cuibl U U3MEHEHHE HMMITyJIbca Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTruBHOE IBUXEHUE.

PabGora cuiel. MOIIIHOCTE CHIIBI.

Kunernueckass sHeprusi MarepualibHOW TOUkU. Teopema 00 H3MEHEHHH
KUHETHUYECKOU SHEPTUMU.

[TorennumanbHas DHEPTHUA. [TorenmanbHas DHEPTUsA YIIPYro
nehopMupoBaHHOM NPYKUHBL. [loTeHIMaIbHASI SHEPT U TeJla BOJIU3HU MTOBEPXHOCTU
3emun.

[loTeHunanbHble W HENMOTEHUHUANbHble  Cuibl.  CBsi3b  pabOTHI
HEMOTEHIUAIBHBIX CHJI C ©3MEHEHHEM MEXAHUYECKOW SHEPTUU CUCTEMBI TEJI. 3aKOH
COXPAHEHUSI MEXaHUYECKOU YHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHUSI.

TexHn4eckue yCTpOWCTBA U MPAKTUYECKOE IPUMEHEHHE: BOLOMET, KOIED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3yuenne abCOMIOTHO HEYNMPYroro yjaapa ¢ MOMOIIBIO JBYX OJWHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKON SHEPTrHUH
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznea 3. MosexkyasipHas pu3uka 1 TEpMOJUHAMUKA

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT Meopuu

OCHOBHBIE TIOJIOKEHUSA MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. Jduddysusa. Xapaktep ABUKEHUS WU
B3aUMOJECUCTBUS 4YacTULl BelecTBa. MoAenum CTpOEHHUsI ra3oB, XUJIKOCTEU H
TBEPJBIX TEJI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3mepsl Monekyi. KonunyectBo BemectBa. [loctosiHHas ABoraapo.

TermioBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana temneparyp
Lenbcus.



Mopens  upeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KHHETHYECKOW TEOPHHM HACAIbHOTO raza. AOCONIOTHAs TeMIlepaTypa Kak Mepa
CpeIHEll KWHETUYECKOW SHEpruu TEIUIOBOrO JBMKEHHMsS 4actul] rasa. [llkana
temnepatyp KenpBuna. ['a30BbIe 3akOHBI. YpaBHeHUEe MenaeneeBa—Knanelpona.
3akoH /lanpToHa. M30mpoueccsl B UACATBHOM ra3e ¢ MOCTOSSHHBIM KOJIUYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBiICHHE H30MPOLECCOB: HM30TEpMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIINE JUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUIA.

OnbIThl 110 MU PY3UN KUAKOCTEN U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUS.

Mogens onbita llTepHa.

OnBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJICUCTBHS.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSIHUS MACAIBHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopsie padbonul

OnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHogvl mepmoouHamuKku

Tepmonnnamuueckass cucrema. BHYTpeHHsASI 3HEpPrus TEPMOJAMHAMHYECKOU
CUCTEMBI U crIoco0bl €€ n3mMmeHeHus. KomnuecTBo TermnoTsl U pabora. BuyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJeallbHOro  Tra3a. Buasl  Temuonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TydeHUe. Y IeJibHasl TEIIOEMKOCTh BEIlleCTRBA.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 06 ammabatHomM mporecce. [lepBbIii 3aKOH TEPMOIMHAMUKH.
[Ipumenenne mepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccaMm. [ 'paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHamMuku. HeoOpaTtumMoCTh Po1IeCCOB B MPUPOIE.

TennoBble  MamwuHbl.  [IpuHOUIIBI  JEUCTBHUS ~ TEIUIOBBIX  MallHWH.
[IpeoOpa3zoBanust SHEPrHM B TEIJIOBBIX MamnHax. Kod(p@uIMEeHT Moie3Horo
nericTBus TemuioBod MammmHbl. I{ukn KapHo m ero ko3pduimMeHT IOIe3HOTO
JNEUCTBUS. DKOJIOTMYECKUE MPOOIeMbl TEMIOIHEPTETUKHU.



TexHUYecKue yCTpPOWCTBA W NPAKTUYECKOE IPUMEHEHHE: JBUTATENb
BHYTPEHHETO CrOpaHusi, ObITOBON XOIOAMIbHUK, KOHIUIIMOHED.

Jlemoncmpayuu

W3MmeHeHue BHYTpEHHEH HHEpruy Tejla MPH COBEPIICHUU PAOOTHI: BBLIET
npoOKu U3 OYTBUIKM TOJ JEWCTBHEM CXATOTO BO3JyXa, HarpeBaHue s¢upa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

N3meHeHne BHyTpEHHEN SHEPIruu (TeMIlepaTypbl) Teaa IpH TeIuionepeaye.

OnbIT N0 a11abaTHOMY paCUIMPEHUIO BO31yXa (OTBIT C BO3AYIITHBIM OTHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATEN BHYTPEHHETO CrOpaHUsl, PEaKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Azpecamuiwie cocmoanus éewjecmea. Pazosvie nepexoonl

[TapooOpazoBanue u koHzaeHcauus. Mcnapenue u xuneHue. AOCOIIOTHas U
OTHOCUTEJIbHAS BIAXHOCTh BO3ayXa. HacelmieHHBIM map. YaenbHas Temiora
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KATIEHUSI OT AaBJICHHUS.

TBépnoe Teno. Kpucrammmueckue nu amopdHbie Tena. AHU30TPONHS CBOWCTB
kpucramwioB. JKunkue xpucramisl. CoBpeMeHHble Marepuaibl. IlnaBinenue u
KpUCTaJIM3anus. Y ienbHas Tersiora miasneHus. Cyoaumanus.

YpaBHeHuUE TEMI0BOTO OanaHca.

TexHHuecKue yCTpPOMCTBA M MPAKTUYECKOE IMPUMEHEHHUE: TUTPOMETpP H
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUHU MOJIYYEHHUS] COBPEMEHHBIX MaTE€pUaloB, B
TOM YHCJIE HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX NapOB.

Kunenue npy NnoHM>KEHHOM JJaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

Habmroienue HarpeBaHusl U MJIaBJI€HUS KPUCTAITIMYECKOTO BELIECTBA.

JleMoHCTpanus KpUCTaIoOB.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepeHrie 0THOCUTENbHON BIaKHOCTH BO3/1yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. dnekmpocmamuxa
DnexTpuzanus Ten. JNeKTPUUECKuil 3aps. J[Ba BU1a 3JEKTPUUECKUX 3aPSAI0B.
[IpoBOHUKM,  JMAJIEKTPUKHM M TOJYNPOBOJHUKH. 3aKOH  COXPAHEHHS
AIIEKTPUYECKOTO0 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AJNEKTPUYECKUN 3apsia.
Onextpuueckoe mozne. Hampsok€HHOCTh 3nekTpuueckoro nois. IlpuHnun



CYNEPHO3ULIUNA DIEKTPUUYECKUX Toyeil. JInHUKM HanpssKEHHOCTU 3JIEKTPUUYECKOTO
TIOJISL.

PaGoTa cun anekrpoctatTudeckoro nmojs. [lorennuan. PasHocTh mOTEHIHAIOB.
[IpoBOAHUKN W [UAJIEKTPUKHA B DBJIEKTPOCTATUUECKOM ToJie. JluanmeKkTpuueckas
MIPOHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNeKTpOEMKOCTh TUIOCKOIO KOHAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpoHMCTBA M NPAKTUYECKOE IPUMEHEHHUE: 3IIEKTPOCKOIL,
AIIEKTPOMETpP, DJIEKTPOCTaTHUECKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJICHCATOp, KONMMPOBAJIbHBIN anmnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AJIEKTPOMETPA.

B3anmoielicTBUE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEI.

[IpoBOAHUKH B JIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTHH, PACCTOSHUS MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHICHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamopmusie padbonul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPa.

Tema 2. Ilocmoannbstii 3n1ekmpuueckuii mox. Toxu 6 paziuunvix cpeoax

DONEeKTpUYECKUd TOK. YCIOBUS CYIIECTBOBAHUS DJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuna toka. [I0CTOSHHBIN TOK.

Hanpsixenue. 3akon OMa 11 yyacTKa LEeMu.

DNEeKTPUYECKOE COMPOTUBIICHUE. YIEIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, NapaIeIbHOE, CMEIIAHHOE COEIMHEHUE TTPOBOITHUKOB.

Pabora oanektpuueckoro Toka. 3akoH Jlxoyns—Jlenma. MomHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJIBUKYIIIAasi CUja U BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akoH Oma 11 OJHOM (3aMKHYTO#) 35ieKTprudeckoi nenu. KopoTkoe 3aMbIkaHKeE.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COTNPOTUBJICHUSI METAJIJIOB OT TemIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MYYKOB.

[TonynpoBOTHUKHY. CobOcTBeHHas u puMecHast MIPOBOJANUMOCTh
noJIynnpoBogHUKOB. CBoMcTBa p—n-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCcKuidi TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS TUCCOUHAMS. DIEKTPOIIU3.



OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTENbHBIN
paspsa. Monnus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelIbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUS, BAKYYMHBIN JHO/,
TEPMHUCTOPHI B (POTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIHN TNO/I, TaTbBAHUKA.

Jlemoncmpayuu

N3mepeHne CUiTbl TOKA U HaIIpSKEHMUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHHUS U MaTepuaa.

CMeliaHnHOE COeTMHEHNE TPOBOIHUKOB.

[IpssmMoe wW3MepeHHe JIEKTPOIABWXKYIIEH CHibl. KOpOTKOe 3ambIKaHHE
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa ¥ IPOBOJAUMOCTh BO3yXA.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3yyeHnue cMenaHHOro COEIMHEHUS PE3UCTOPOB.

N3mepeHne 3JIeKTPOABMKYILIEH CHIIbI UCTOYHMKA TOKAa M €ro BHYTPEHHETO
CONMPOTHUBJICHUS.

HaoGmronenne amexTpoimsa.

MesxknpeaMeTHble CBA3H

Nzyuenue kypca ¢usuku 0a3oBoro ypoBHsa B 10 kjacce ocyIiecTBIsETCS ¢
y4€TOM COJAEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OHOJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbId (akT, runores3a, Qu3myeckas BeIMUYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SIKCIIEPUMEHT, MOJEIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napaboia, runep0osia, UX rpauku U CBOMCTBA, TPUTOHOMETPUUECKUE (DYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI M UX NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIXKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUbI TEIUIONEPEIayH, TEIJIOBOE PABHOBECHUE),
AIIEKTPUYECKUE SIBJICHUS B KUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHAsI MAcca, TEIIOBbIE CBOMCTBA TBEPABIX TEJI, )KUJIKOCTEH U ra3oB,



DIEKTPUYECKUE  CBOMCTBA  METAUIOB,  JJIEKTPOJIUTUYECKAss  JAMCCOLMALINS,
rajJbBaHUKA.

l'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4E€T TpPEHUS B TEXHUKE, MOMAIIWIHUKHA, HCIOJIb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET WM JApPYTHE), JBUTATEIb BHYTPEHHEIO
cropaHusi, napoBasi TypOHUHa, OBITOBOM XOJOJIMUJIBbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEpPHAJOB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKas 3allUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, ANEKTPOHArpeBaTEIbHbBIC npuOOopHI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. JaekrpoauHamMuKa

Tema 3. Maznummnoe none. INeKmpoMazZHUMHAA UHOYKUUA

[TocTostHHBIE MarHUTHI. B3auMoAeiiCTBUE TOCTOSIHHBIX MATHUTOB. MarHuTHoe
nosie. Bektop MarauTHOM MHAYKUIWH. [I[pUHIIMI Cynepro3nIny MarHUTHBIX MOJIEH.
Jluann MarHuTHOM WHAYKOMW. KapTWHa NMHUNA MAarHUTHOM HWHIAYKUIHUM I1OJIS
IIOCTOSIHHBIX MarHUTOB.

MarnutHoe T10JIe TPOBOJHMKA C TOKOM. KapTWHa JWMHUN WHIYKIUA
MarHuTHOIO TOJI JUIMHHOTO MPSMOr0 IMPOBOJHHMKA M 3aMKHYTOTO KOJIBIIEBOTO
MIPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmonencTsre NpOBOIHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOyJIb U HallpaBJICHUE.

Cuia Jlopenua, €€ MOyJib ¥ HallpaBlieHHE. J[BUKEHNE 3apsSKEHHON YaCTULIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopeniia.

SIBeHne aneKTpoMarHMTHOM HMHAYKIMU. [IOTOK BEKTOpa MarHUTHOM
WHAYKIUU. OJIEKTPOABIDKYLIAs Cujia HWHAYKIUU. 3aKOH 3JIEKTPOMAarHUTHON
nHaykuuu @apanes.

BuxpeBoe »siekTpuyeckoe Tosie. OJEKTPOJABIKYIIAs Cujla WHIYKIUU B
MIPOBOJAHUKE, IBHXKYILLEMCS IOCTYMATENBHO B OTHOPOJHOM MarHMTHOM TIOJIE.

ITpaBuno Jlenua.

NHayKTUBHOCTE.  SIBIGHME CAaMOMHIYKLUWHU. OJEKTPOABMXKYyLIas cujia
CaMOMHIYKIIHH.

OHeprusi MarHUTHOT'O OJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckue yCTpoWcTBa M MPAKTUYECKOE TNPUMEHEHHE: TOCTOSHHBIE
MarHuThl, 3JEKTPOMATHUTHI, SJIEKTPOABUIATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YacTHUL, MHAYKIIMOHHAS [1€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUKM UHAYKIIMA MarHATHOTO MOJIA.

B3anmopeiicTBue 1ByX NIPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

[erictBue cuibl JIopeHia Ha MOHBI SJIEKTPOJIUTA.

SIBNIeHME SIIEKTPOMArHUTHON MHAYKIIAH.

[IpaBuno Jlenua.

3aBUCHUMOCTD JJIEKTPOJABUKYILIEH CHIIBI UHAYKIHH OT CKOPOCTH M3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue caMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3ydeHne MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHTYKLIUU.

Paszgea 5. KosieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUmMHble KO1e0AHUA

KonebarenpHast  cucrtema. CBoOOAHBIE  MEXaHUYECKHE  KOJIE€OaHMU.
["apmonnyeckue konebanus. [lepuoxa, wactora, amrmumtyna u (asa xoneOaHUI.
[IpykVMHHBIN MasTHUK. MaTremMaTH4eCKUl MasTHUK. YPAaBHEHHUE TapMOHHUYECKHUX
kosebanwuii. [IpeBparieHue sHepruy Npyu TApMOHUYECKUX KOJICOAHUSIX.

Konebarenbubiii kKOHTYp. CBOOOAHBIE 3JIEKTPOMAarHUTHBIC KOJEOaHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUs MEXIy MEXaHWYECKUMHU U
AJEKTPOMAarHUTHEIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJICATHHOM KOJIeOATEIbHOM KOHTYDE.

[IpencraBienue o 3aTyxarouux KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebaHusi. PezoHanc. BeIHYX/I€HHBIC 3JIEKTPOMArHUTHBIE KOJICOaHUSI.

[lepemennplii  TOK. CHHYCOMAAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpPsKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIECHUE IIEKTPUUSCKOM
AHEPIruMu. DKOJIOTUYECKUE PUCKHU TPH MPOU3BOJACTBE IJIEKTpodHepruu. KynbTypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHndeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre napaMeTpoB KoOJIeOATENbHONM CUCTEMBI (TMPYKUHHBIA WU
MaTeMaTUYECKUI MasSTHHK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HaOnronenue pezoHanca.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUST OT BPEMEHM) IS
AJIEKTPOMATrHUTHBIX KOJICOAHHIA.

Pe3onanc mnpu MOCIENOBATEIbBHOM COCAMHEHUU PE3UCTOpA, KaTYIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOpA.

Mopenb TMHUYU AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

HccnenoBanre 3aBUCUMOCTH TIEpUOAa MaJIbIX KOoJeOaHUW rpy3a Ha HUTH OT
JUTUHBI HUTU U MaccChl Ipy3a.

HccnenoBanne nepeMeHHOTO TOKa B LIEMH U3 MOCIEA0BATEIbHO COETMHEHHBIX
KOHJIEHCATOpa, KaTYIIK! U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUMHbBIE 60JIHbL

Mexanuueckue BOJIHBI, yCHOBUS pacnpocTpaHenus. [lepuon. CkopocTb
pacrpocTpaHeHus U JyIMHA BoJiHBL. [lomepeuHble W MOPOJOJIbHBIE BOJHBI.
HuTtepdepenius u udpaxius MeXaHUIeCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicotra Tona. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJHBI. Y CJIOBUS U3JIYYCHUS DJICKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anektpomarautHon BonHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPa)XEHUE, MPEIOMIICHUE, MOsIpu3aIus, nudpakximus,
untepdepenius. CKopocTh dJIEKTPOMArHUTHBIX BOJIH.

[[Ixana 3J€KTPOMarHUTHBIX BOJIH. [IprMeHEeHuEe 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI paIUOCBS3U U TENIEBUICHUS. Pagnonokanusi.

DNEKTPOMArHUTHOE 3arpsiI3HEHUE OKPYKAOLIEN CPEIBI.

TexHuyeckue yCTpOMCTBa M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJbTPa3BYKOBasi AUArHOCTHMKA B TEXHHKE W MEIUIIMHE, pajap,
paauonpuéMHHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OO0pazoBaHue U pacpoCTpaHEHUE MTOTIEPEUHBIX U MTPOIOJIBHBIX BOJIH.

Konebmomeecs Teo Kak ICTOYHHK 3BYKa.

HaOmronenue otpaykeHus ¥ IpeJIOMIICHUs] MEXaHUYECKUX BOJIH.

HaGmonenune uatepdepeHunu U 1uppakiny MEXaHUIECKUX BOJIH.

3BYKOBO1 pE30HAHC.

HabGnronenue cBsi3u TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aAMIUIUTYAOU H
YaCTOTON KOJIeOaHMIA.



HccnenoBanrie CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, TPETOMIICHHUE,
noJisipu3anus, 1udpaxkius, HHTepGepeHIINA.

Tema 3. Onmuxa

['eomerpuueckass ontuka. IIpsMonuHENHOE pacIpoCTpaHEHUE CBETa B
ogHopoaHOuU cpexe. JIyu ceera. ToueyHblld HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3oOpakeHuil B
IJIOCKOM 3€pKaJe.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIOTHBIN MMOKA3aTENb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. [IpenenbHblii yroia MNOJHOIO
BHYTPEHHETO OTPaKCHHSI.

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

Cobuparoniyie 1 paccerBaromye JuH3bl. ToHkas TnH3a. DOKyCHOE paccTosIHUE
U oNTHYecKas cuiia TOHKOM JuH3bI. [locTpoeHne n3o0pakeHuil B COOUPAIONIUX U
paccenBaromuX JuH3ax. DopMyIia TOHKOM JIMH3bI. Y BEIUYEHUE, JaBAEMOE JINH301.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHblEe HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX UCTOUHUKOB.

Hudpakuust cBera. JudpakuuoHHas peméTka. YcaoBuUe HaOMIOACHUS
[VIABHBIX ~MaKCUMyMOB TIpM  TAaJE€HUM MOHOXPOMATHYECKOrO CBETa Ha
TU(PPaAKIUOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuueckue yCTpOMCTBa M MPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
doToamnmapar, NPOEKIIMOHHBINA amnmapar, MHUKPOCKOIN, TEJIEeCKOI, BOJOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHEHOE pacIpOCTPAaHEHUE, OTPAKEHHE W IPEJIOMIIEHUE CBETA.
OnTuyeckre mpruodopHI.

[TonHOE BHYyTpeHHEE OTpakeHUE. Moenb CBETOBOA.

HccnenoBanrie CBONCTB U300paKEHUM B JIMH3aX.

Mogenu MUKpPOCKOIIA, TEJIECKOIIA.

Habmronerne natepdepeHIIy CBETA.

Hab6mronenune nudpaxium ceera.

HaGmronenue nucnepcuu cBera.

[TosyueHue crieKkTpa ¢ MOMOILBIO TTPU3MBI.

[Toy4yeHue cexkTpa ¢ mMOMOIIbI0 TUGPAKIIUOHHON PEIIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamophsie pabomol

W3mepeHne nokazareiis NpesioMJIEHNs CTEKJIA.



HccnenoBanue cBONCTB M300pakeHU B JIMH3AX.
HaOnronenue nucnepcuu cBera.

Paznen 6. OcHOBBI CIeNHAJIBHON TEOPUHM OTHOCUTEILHOCTH

[ paHUIBI IPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [locTynaTel crienuanbHON
TEOPUU OTHOCHUTEJIBHOCTH: MHBAPUAHTHOCTH MOAYJISI CKOPOCTH CBETA B BaKyyMe,
IPUHIUI OTHOCUTENBHOCTA DWHINTEHHA.

OTHOCHUTEIBHOCTE OJHOBPEMEHHOCTH. 3aMEIJIECHUE BPEMEHH M COKpAICHUE
JUIVHBI.

OHeprus 1 UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs3b MacChl C SHEPrUer U UMITYJIbCOM PEIIATUBUCTCKON YaCTHUIIbl. DHEPTHUS
IIOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®otonsl. opmyna [lnanka cBsizu sHEpruu (HOTOHA C €T0 YACTOTOM. DHEPTHS
U UMIyJbC (POTOHA.

OTtkpoiTue u ucciegopanue poroddpdexra. OnbiTel A. I'. CroneroBa. 3aK0oHBI
dotorpdexra. YpaBuenue DiHmTeitHa 11 poTodpdexra. «KpacHas rpaHuna»
dboToaddexra.

Hasnenne cBera. OnbiThl [1. H. JleOGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHruuecKue YyCTpOICTBA U MPAKTHUECKOE MNPUMEHEHHE: (POTOIIEMEHT,
(dboToaTYMK, COJIHEUHAas OaTapesi, CBETOUOI.

Jlemoncmpayuu

®doTo3dQdeKT HAa yCTAaHOBKE ¢ IMHKOBOM IJIACTHHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oTOdhDEKTA.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -4acTHIL.
[Lmanerapnas mopens aroma. Ilocrymarel bopa. M3nydenue wu mornounieHue
(GOTOHOB MpU Mepexojie aToMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroil. Bujel
criekTpoB. CIEKTp YpOBHEW SHEPrUU aToMa BOJIOPO/IaA.

BousiHoBBIE cBOViCcTBA yacTull. BosHbl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
JTyaJin3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyYEHHUE.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPaJbHbIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Llemoncmpayuu



Mopnens onsita Pesepdopra.

Omnpenenenue AJIMHBI BOJIHBI J1a3epa.

HabGnronenue JImHeHyaThIX CIEKTPOB U3ITyUEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

Habnronenue IMHEH4aToro CuexTpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTBI, JTOKA3bIBAIOIIUE CIOXKHOCTh CTpOeHUs dAnpa. OTKpbITHE
paanoaktuBHOCTH. OnbITH Pe3epdop/a 1o onpeneneHnio coctaBa paJuoakTUBHOTO
u3nydyenus.  CoiictBa  anbda-, Oera-, ramma-usiydyeHus.  BnusHue
PaIUOAKTUBHOCTH HA )KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HyknonHas monens siapa IeiizenOepra—
HBanenko. 3apsan sapa. MaccoBoe uncino sapa. M30Tormsl.

Anba-pacnan. ODJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. ['amma-
U3JIydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

DHeprus CBA3M HYKJIOHOB B sjipe. SAnepubie cuibl. Jlepekt Macchl siapa.

Snepnbie peakunu. [lenenue u cuHTe3 AI€p.

SAnepusiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl M TEPCHEKTHUBBI
AJIEPHOU SHEPTETUKHU. DKOJOTUYECKUE ACIIEKTHI SIAEPHON SHEPTETHKHU.

DiieMeHTapHble YacTUIlbl. OTKPBITUE O3UTPOHA.

MeTonbl HAOIIOIEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHLI.

dyHIaMeHTanbHbIe B3aUMOJIeHCTBUA. EAMHCTBO Pu3nueckoi KapTUHBI MUPA.

TexHuyeckue yCcTpoucTBa U IMPAKTHUUECKOE IIPUMEHEHHUE: TO3UMETP, KaMmepa
Bunbcona, siaepHbIii peakTop, aToMHast 6omoa.

Jlemoncmpayuu

Cu€TurK MOHU3HUPYIOIINUX YaCTHULL.

Yuenuueckuii sxcnepumenm, nabopamopmusvie pabomul

HccnenoBanre TpeKOB 4acTHIL (10 TOTOBBIM (oTOrpadusim).

Paszgen 8. JieMeHTBI ACTPOHOMHUY M ACTPOPUIMKH

Dtanbl pa3BUTHS acTpoHOMUU. [IpuKkiiagHOE 1 MUPOBO33PEHUYECKOE 3HAUCHUE
aCTPOHOMMH.

Buna 3BénHoro nHebGa. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIMMOE
JIBUOKEHHUE.

CoiHeuHas cucrema.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum CoiHI@ U 3BE3.
3BE3/IbI, X OCHOBHBIE XapaKTEpPUCTUKHU. JluarpaMma «CHEKTpalbHBIM Kjacc —
CBETUMOCTB». 3BE31IbI TJIABHOHM ITOCJIEAOBATEIBLHOCTH. 3aBHUCHMOCTb «Macca —
CBETUMOCTBY» ISl 3BE3]l TJIAaBHOM MOCJIEAOBATEIBHOCTU. BHyTpeHHEe CTpoeHue



3B€311. COBpEeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Botonnu CoJiHIA U
3BE3]1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — nama [Namaktuka. Ilomoxenue n nBukenue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBaszapsl. YEpHBIE ABIPHI B sapax
TaJIAKTHUK.

Bcenennas. Pacumupenne Beenennoit. 3akon Xa00ma. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3mydeHue.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnrooenus

HaOnroienusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITbIOTEPHBIX
MPUJIOKEHUHN JJIs1 OTIPE/IeNICHUs] TI0JIOXKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311sa CEeBEpHOro MOMyIIApHs U IPKUE 3BE3/bL.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo6o01marouiee MOBTOPEHUE

Ponr Gu3uku u acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M 3TUYECKOM cpepax NeaTeIbHOCTH YEI0BEKA, POJIb U MECTO (DU3UKU U
aACTPOHOMHU B COBPEMEHHOW HAyYHOU KapTHHE MHpPA, poJib GU3HUECKON TEOPUH B
dbopMHUpOBaHUHU MPECTABICHUHN O (HPU3UUECKON KapTUHE MUPA, MECTO (PU3UUECKOM
KapTUHBI MHpa B OOIIEM psJly COBPEMEHHBIX  €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHble CBI3H

N3yuyenue kypca ¢uszuku 6a3o0Boro ypoBHsS B 11 kiacce OoCyIecTBIsIETCS C
YYETOM COAEPKATEIBbHBIX MEXKIIPEAMETHBIX CBA3CH C KypCcaMHM MaTE€MAaTHKH,
OHOJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTUU.

Meorcnpeomemnvie nonwsimusi, CBSI3aHHBIE C W3YyYEHHWEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (pakT, TuUmoTe3a, (Ppuanyeckas BEIUYHHA, 3aKOH,
Teopusl, HaOIIOJICHUE, SKCIIEPUMEHT, MOJICITMPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxka: peumieHHWE CHCTEMbl YPAaBHEHUH, TPUTOHOMETPUUYECKUE
(GyYHKIIUU: CUHYC, KOCUHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOCKIHH HAa OCH KOOPIMHAT, CIIOKEHUE BEKTOPOB,
MPOU3BOIHBIC DJEMEHTAPHBIX (DYHKIMI, TPHU3HAKH TOJO0OUS TPEYTOJHHHUKOB,
OTIpeJICIICHHE TUTONIAIN TIIOCKUX PUryp u o0bpéma Tel.

buonocusn: »nexTpuyeckue SBICHUS B KUBOM TMpUpojie, KoJieOaTelbHbIC
JIBVKCHUS B KUBOU MPUPOIE, ONITUYECKUE SIBJIICHUS B KMBOM MPUPOIE, IEUCTBUE
paJualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPABIX
TeJI, MEXaHW3MbI 00pa30BaHMS KPUCTALTUNIECKON PEeETKN, CIEKTPATbHBIA aHAJHN3.



l'eocpagpua: MarHuTHBIE TIOMIOCA 3€MJIM, 3aJ€KH MAarHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTHU, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonozcus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTop MEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTellb, WHAYKIMOHHAS I€4Yb, pajnap, pPaguoNpUEMHUK, TEJIEBU30p,
aHTeHHa, TenedoH, CBY-neub, NpOEKIIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mnpenmera «®Du3nka» Ha YPOBHE CpPEIHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHb) JOJKHO OOECIICUHUTh JOCTHKCHHE CIICIYIOIINX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMs yueOHOro npenMera «Dusmka» T0KHbI
OTpaxkaTb TOTOBHOCTh M CIHOCOOHOCTh OOYyYalOIUXCS PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPAJUIMOHHBIM I[IEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEIBHOCTA B MPOILIECCE pEAU3alMU OCHOBHBIX HANpPABICHUN
BOCIIUTATENIBHOUN ESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh TPAXKIAHCKON MO3ULIMKU 00YyYaIOIIEeTOCsl KaKk aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUKCKOTO OOIIECTBA;

OPUHATHE  TPAJUIIMOHHBIX  OOIIEUETIOBEUYECKUX T'YMAHHUCTHYECKUX U
JEMOKPATUYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO ACSTEIBbHOCTh B MHTEpPECax I'PakIaHCKOIO
oOIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHu3aluy;

YMEHHE B3aHMOJICHCTBOBATH C COLIMATIbHBIMU UHCTUTYTaMH B COOTBETCTBHH C
X QYHKIUSAMUA U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTApHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHMOTHYECKOr0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUUCKON IPAKTIAHCKON UACHTUYHOCTH, MATPUOTU3MA;

LIEHHOCTHOE OTHOUIEHHWE K TOCYJIapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM
POCCUICKUX YUEHBIX B 0051aCTH GU3KUKH U TEXHUKH;

3) 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH, B TOM YHUCJE B
JESATEIIbHOCTU YYEHOT0;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOrO OyAYIIEro;

4) 3cTeTHYECKOr0 BOCIIMTAHUA:

ACTETUYECKOE OTHOIIICHHE K MUPY, BKIIIOYasi 3CTETUKY HayYHOTO TBOPYECTBA,
npucyero pu3n4eckon Hayke;

S) TpyA0BOro BOCIIUTAHUS:



UHTEpEC K pa3NuyHbIM cdepaM MpodhecCHOHATBbHON NesSTENIbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOMN M TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oynymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JaCTH
(bU3UKY HA IPOTSKEHUU BCEU KU3HU,

6) YK0JIOTHYeCKOro BOCIIUTAHHS

c(OPMUPOBAHHOCTh IKOJIOTUYECKON KYJIbTYpPbl, OCO3HAHHE TJIOOAIBHOTO
XapaKkTepa SKOJOTUYECKUX MPoOIieM;

IJJAHUPOBAHUE U OCYLIECTBICHUE ACHCTBUI B OKPYKAIOILIEH CPelle HA OCHOBE
3HAHUS LEJIed YCTOMYMBOIO pa3BUTHS YEJIOBEUECTBA;

pacHIMpEeHUEe OIbITa JEATEIbHOCTH HKOJOTMYECKON HaIlpaBiIC€HHOCTH Ha
OCHOBE UMEIONIUXCS 3HAHUH 110 (PUBHKE;

7) HEHHOCTH HAYYHOTO MO3HAHUA:

C()OPMUPOBAHHOCTb MMPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NUECKON HAYKHU;

OCO3HAHME ULEHHOCTH HAy4YHOW JESITEeNIbHOCTH, TOTOBHOCTH B IMpOIECCE
U3y4YeHUs! (PU3BHKHU OCYIIECTBIIATH IPOEKTHYIO M UCCIEA0BATENBCKYIO IEATENbHOCTh
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA
ba3oBble ornueckue aeiicTBUA:
CaMOCTOSITEIbHO  (DOpMyJIHMpOBaTH W aKTyaIM3UpOBaTh  MpPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LENH JIEeATEIIbHOCTH, 33JaBaTh MapaMEeTPbl U KPUTEPHUH HX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTM M MPOTUBOPEYUST B  paccMaTpUBaeMbIX
bu3MYeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IUJIAH PEIICHHs] MPOOJEMBbI C YYETOM aHAIM3a WMEIOIIMXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTh, OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB
L[EJISIM, OLIEHUBATh PUCKH TOCJICICTBUM JAEATEILHOCTH,
KOOPJIMHUPOBATH ¥ BBHITIOIHATH pa0OTy B YCIOBUAX PEaTbHOTO, BUPTYATBLHOTO
¥ KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
Ba3oBrbIe ucciaeaoBarebCKHe AeHCTBUA:
BJIaJICTh HAYYHOM TEPMUHOJOTHEH, KIIFOYEBBIMU TOHSATUSIMU M METOJAMHU
buznuecKoil HayKu;



BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIIEA0BATEIbCKON U MPOSKTHOW AESITeNbHOCTU
B 005acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEIHHOMY TOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJAEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/I0B [TO3HAHUS;

BIAJCTh BHUAAMH JESATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETalliY, MPeoO0pa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4EOHBIX
CUTYalHUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (PU3HUKY;

BBISIBJIAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUNOTE3Y €€ PellleHUs, HaXOAUTh apryMEHTHI JJIs J0Ka3aTeIbCTBA CBOUX
YTBEPKJICHUM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEILICHNUS;

aHAIM3UPOBAaTh TMOJYYCHHBIE B XOJE pEHICHHWS 3a7aud  pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb M (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH IPUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTh 3HaHUSA 1O (HU3UKEe B MPAKTHYECKYI0 001acThb
KU3HEICSATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXObI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a4H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora c nunpopmanueii:

BJIa/IETh HaBbIKAMH MOJIy4e€HUs MHPOpMaAIUU (PU3UUECKOrO COJEp:KaHUs U3
UCTOYHUKOB Ppa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYUIECTBIIATH IOMCK, aHaJu3,
CHUCTEMAaTH3allMI0 ¥ WHTEPIPETalni0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTHh UH(OpMALIH;

UCIIONIBb30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJOTHA B PEIICHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/1a4 ¢ COOI0IeHHEeM TpeOOBaHUM SPrOHOMUKH, TEXHUKH O€301TaCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPaBOBbIX W STUYECKUX HOPM, HOpM HH(DOpPMAIIMOHHON
0e3011aCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOrO COJIECpXKaHUS B pazIMYHbIX (opMarax c
yu€TOM Ha3zHaYeHHsI HTHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMpAas ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS U BU3yaTu3allny.

KoMMyHHKaTHBHBIE YHHBepcaIbHbIe YueOHbIe 1elCTBUS:
OCYIIECTBIATH OOIICHNE HA YpOKax (PM3MKH M BO BHEYPOUHOU JIEATEIHHOCTH;
pacro3HaBaTh MPEANOCHUIKM KOHQUIMKTHBIX CHUTyalliii W  CMsr4artb
KOH(JIUKTBL;



pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOIO TOYKY 3PEHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh M HCIIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHUIYaTbHOU
paboTHI;

BBIOMpATh TEMAaTHKYy W METOJbl COBMECTHBIX ICHCTBHH C y4€ToM 0OIIMX
WHTEPECOB M BO3MOKHOCTEH KaXKJ0TO YieHA KOJUICKTHBRA,;

NpPUHUMATh TEIA  COBMECTHOM  JEATEIBHOCTH, OpPraHW30BHIBATH |
KOOPJMHHUPOBATh JEHCTBUSA TO €€ JOCTHIKCHHIO: COCTAaBJIATh IUIAH JICHCTBUH,
pacipenensaTh poid ¢ y4€TOM MHEHHH Yy4YacTHUKOB, OOCYXIATh PE3yJIbTaThI
COBMECTHOH paboTHI;

OIICHHBATh KAYECTBO CBOETO BKJIA/1a M KAXKJIOTO yYaCTHUKA KOMAH/IbI B OOIITHIA
PE3YNBTAT MO Pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE TIPOEKTHI, OIICHMBATh HWJEU C TIO3UIUA HOBH3HBI,
OpPUTHUHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYIICCTBJIATh TMO3UTHBHOE CTPATETHYCCKOE IIOBEACHHUE B Pa3IUIHBIX
CUTYaIHsIX, IPOSIBJISITH TBOPUYECTBO M BOOOpaKeHNE, OBITh MHUITHATHBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC ACHCTBHS
Camoopranusauus:

CaMOCTOATEIIbHO OCYUIECTBJISATh MMO3HABATENIbHYIO NIEATEILHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh U (POPMYyIHUPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOATEJIBHO COCTABJISITh IUIAH PEIICHHS PACYETHBIX M KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKON pabOThI C yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

Jenatb OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO DJPYAHWIMH B 00JaCTH
(bu3MKH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, IMOIMOHAJIBHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BJa/JeTh HABBIKAMU  [O3HABATEJbHOM  pediieKcuu  Kak  OCO3HAaHHUSA
COBEPIIAEMBIX JEUCTBHUM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAaHMUI;

UCIOJIb30BaTh MPUEMBI PEQIIEKCUU ISl OLIEHKH CUTYyalluH, BIOOpa BEPHOIO
peLIeHHs;



YMETh OIIEHWBATh PUCKM W CBOEBPEMEHHO MPUHUMATH PEIICHUS MO0 HUX
CHU)KCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBHI APYTUX TMPU aHAIW3€ pPe3yJbTaTOB
NeSITCIIbHOCTH;

NPUHUMATH CeOsI, TOHMMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
NEeSATEeTLHOCTH;

npHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIMIUOKH.

B mporiecce mocTmKeHUS THYHOCTHBIX PE3yIhTaTOB OCBOSHUS IIPOTPAMMBI IO
dbusuke IS YpOBHA cpeaHero oOmiero oOpa3oBaHUA Yy  00YyYaroIIMXCs
COBEPIIICHCTBYETCS OMOITMOHAIBHBIN WHTEJUICKT, TIPEAIOIar afoIIHiA
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHUSsl, BKJIFOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE YMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HAMPABICHUS Pa3BUTHsI COOCTBEHHOM AMOITMOHAILHON CEpHI,
OBITh YBEPEHHBIM B ce0€;

CaMOpETyJMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIIOCOOHOCTh AaIanTUPOBATHCA K
HMOIMOHAIILHBIM U3MEHEHUSIM U TIPOSIBIISATH THOKOCTH, OBITh OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHUBAIIMM, BKIIOUYAIOIIECH CTPEMJICHUE K JOCTHKEHUIO TEIH U
yCrexy, ONTUMU3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HMCXOJS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €ro TMpPH OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO U COTIEPEKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOUYAIOIINX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

HNPEAMETHBIE PE3YJIbTATBI

K xoniy o0yuenus B 10 kiaacce npeMeTHbIE PE3yJIbTaThl HA 0230BOM YPOBHE
JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha TMpUMEpax pojib U MeCTO (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MUpa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTMH, B IPAKTUYECKOUN AEATEIIBHOCTH JIFOAEH;

YUYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (UBHUECKUX MOJIEIICH:
MaTepuaibHas TOUKa, MHEepIUaIbHasl cUCTeMa OTCU€Ta, aOCOMIOTHO TBEPAOE TEIO,
WJICANbHBIN a3, MOJEIN CTPOCHHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
ANIEKTPUUYECKUH 3apsil IPU pelieHnH PU3NUECKUX 3a]1ay;

pacno3HaBaTh (PU3NYECKUE SBICHUS (TPOIECChI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KMHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U



IIEKTPOIMHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE NPSMOJIMHENHOE JBUKEHNUE,
CBOOO/IHOE TAJCHUE TeJ, JBHXKCHUE MO OKPYKHOCTH, MHEPLIHSI, B3aUMOJICHCTBUE
ten, nuddysus, OpOyHOBCKOE IBMIKEHHE, CTPOCHUE JKHIKOCTCH W TBEPABIX Tel,
U3MEeHeHre o0bEMa Tel MpPU HarpeBaHUU (OXJaXKIEHUU), TEIUIOBOE PaBHOBECHE,
UCIIAPEHHUE, KOHJEHCALMS, IUIABJIICHUE, KPUCTAILIM3AlUs, KUIICHHE, BIIAXKHOCTH
BO3/lyXa, NMOBBIIICHUE JABJICHUA Ia3a NPU €ro HarpeBaHUU B 3aKPBITOM COCYIE,
CBSI3b MEXKY IMapaMeTpaMH COCTOSHUS Ta3a B U30MPOLECCAX, DJICKTPU3ALMS TE,
B3aMMO/ICHCTBUE 3aPAJIOB;

OMKCHIBATh MEXAHUYECKOE JBIKECHUE, UCIONb3Ys (U3MUYECKUE BEITUYMHBI:
KOOpAMHATa, NyTh, NEPEMELICHHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHia,
MMIYJIbC Te€Jla, KNHETUYECKasd dHEPrusi, MOTCHUUAIbHAA YHEPTUS, MEXaHUYECKas
paboTa, MeXaHWYECKass MOINHOCTh;, MPU ONKHCAaHWU TMPABWIBHO TPAKTOBATh
(bu3MYEeCKUl CMBICT MCIOJIb3YeMbIX BEJIMYMH, WX OO0O3HAYCHHUS U €JIMHUIIBI,
HaXOJUTh (OPMYJIbI, CBA3BIBAIONIUE JTAHHYIO (DU3UYECKYIO BEJIMYUHY C JAPYTUMHU
BEJIIMYMHAMU;

ONUCHIBATh HM3YYEHHBIC TEIUIOBBIE CBOWCTBA TEJI M TEIUIOBBIC SIBICHUA,
UCIONB3yd (U3MUYECKUE BEJIWYMHBL: JaBJICHWE Ta3a, TeMmIepaTypa, CpeaHss
KUHETUYECKash DHEPIrusl XaOTUUYECKOIO JIBUKEHHS MOJIEKYJI, CPEAHEKBAApPATUUHAS
CKOPOCTb MOJIEKYJI, KOJMWYECTBO TEIUJIOTHI, BHYTPEHHSs JHEprusi, padora rasa,
KO3(PPUIIMEHT TMOJIE3HOTO JACHCTBUS TEIUIOBOTO JBHUTATENsl; MNpPU OMNHCAHUU
MPAaBWIbHO TPakKTOBaTh (DU3UYECKUN CMBICH HCHOJb3yeMbIX BEJIMYMH, HX
0o0O3HAaueHUsT W EAWHMIIBI, HAXOAUTh (GOPMYJIbI, CBSI3BIBAIOIINE JAHHYIO
(U3MUECKyIO BEJIMYMHY C APYTUMH BEJIMUMHAM;

ONMCHIBAaTh N3YUYEHHBIE JIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJIEKTPUUYECKUE
sBJICHUS (TIPOLIECCHI), UCTIONB3Ysl (PU3NUYECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIEKTPUYECKOE TOJIE, HAMPSHKEHHOCTD TOJIs, MOTECHIUA, Pa3HOCTh MOTEHIMAJIOB;
Py ONHUCAHWM TPABWIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIOJIb3YyEMbIX
BEITMYMH, MX OOO3HAUCHMS] M EIHUHHUIIBI; YKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOILIUE
JAHHYIO0 (PU3UYECKYIO BEIMYUHY C IPYTUMU BEJIMUYNHAMU;

aHaJIU3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONB3Ys (puznueckue
3aKOHBI ¥ MIPUHUMUIBL: 3aKOH BceMUpHOTO Tsarotenus, I, II u III 3axonsl HeroTOHA,
3aKOH COXPAaHEHUS MEXAHWYECKOM DSHEPIUM, 3aKOH COXPAHEHHS WMITYJIbCA,
MPUHIUIT CYNEPNO3UIMNA CUJI, NPUHIMUII PABHOINPABUS WHEPLUHUAIBHBIX CHCTEM
OTCYETA, MOJICKYJISIPHO-KMHETUYECKYIO TEOPHUIO CTPOCHHS BEIIECTBA, T'a30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETHUYECKOW HEPTUU TEIUIOBOTO JBHKEHUSI MOJIEKYJI C
aOCOIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
IIEKTPUYECKOTO 3apsana, 3akoH KylloHa, mpu 3TOM pasnuyarh CIOBECHYIO
(bOpMYIMPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKEHUE W YCIOBUSA (TPaHMUIIBI,
00J1acTH) TPUMEHUMOCTH;



OOBSCHATH OCHOBHBIC TIPUHIIHITHI ICWCTBYS MAIITUH, MPUOOPOB M TEXHUYECKUX
YCTPOMCTB; pa3anyaTh YCIOBHs UX 0€30MacHOTO MCMHOJIb30BaHUS B MOBCEIHEBHOU
KU3HU,

BBITIOJIHATh OKCIIEPUMEHTHI 10 UCCIIENOBAaHUIO (DU3UYECKUX SBJICHUM U
MPOLIECCOB C HCIIOJIb30BAaHUEM MPSAMBIX W KOCBEHHBIX HM3MEPEHUH, TPHU ITOM
dbopmyrpoBaTh MpodaeMy/3aaady U THIOTE3Y y4eOHOTO IKCIIEPUMEHTA, COOMPATH
YCTaHOBKY M3 MPEAJIOKEHHOTO 000PYI0BaHMsI, TPOBOAUTD OTBIT U OPMYITUPOBATH
BBIBOJIBL;

OCYUIIECTBJISAThH MPSIMbIE U KOCBEHHbIE U3MEPEHUS] (PU3NUYECKUX BEIUYHH, MIPU
TOM BBIOMpaTh ONTHUMAJIBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU IOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY (PU3WYSCKUMHU  BEIUYMHAMH  C
UCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHUH, MPU 3TOM KOHCTPYHPOBATh YCTaHOBKY,
(bUKCUPOBATH PE3YNITATHI MOJIYYCHHONU 3aBUCUMOCTH (PU3UUECKUX BETUYUH B BUJIC
TaOIUI ¥ TPaUKOB, IETaTh BEIBOJBI IO Pe3yIbTaTaM MCCIIECIOBAHUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEIACHUU UCCIEAOBAHUN B
pamMKax yd4eOHOTO SKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATENIbCKOW U MPOEKTHOU
JESTEIIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1AOOPATOPHOIO
000py1I0BaHUS;

pemarb pacy€THble 3aJaud C SIBHO 3aJaHHOM (DU3MYECKOW MOJEINbIO,
UCTIONB3YS (PM3HUECKHUEe 3aKOHBI U MIPUHIIMITEI, HA OCHOBE aHAJIM3a YCJIOBUSA 3a/1a4U
BBIOMPATh (PU3UYECKYIO MOJEINb, BBIACIITh (PU3UMUECKHE BEIMYUHBI U (POPMYIIHI,
HEOOXOJUMbIe ISl €€ pellleHusi, MPOBOAUTHh PACUETHl U OLIEHUBATH PEAIbHOCTD
MOJIYYeHHOTO 3HAYCHUS (PU3UYECKON BEJIMYUHBI,

peliaTh KaueCTBEHHBIC 33/1aUH: BHICTPANBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
[ENOYKY PACCYKICHHUI C OMOpOH Ha HM3y4YeHHBbIC 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3nYeCKHe ABIICHUS,

WCITIOJIb30BATh MTPH PEIICHUN YICOHBIX 33/1a4 COBPEMEHHBIC MHPOPMAIIUOHHBIE
TEXHOJOTHH JJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALMN U TPEICTABICHUS
y4eOHOH M HAy4YHO-TIONMYJIIPHOM MHGOpPMALMK, TMOJTYYEHHON W3 PpPa3IMYHbIX
UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOTyIaeMyto HHPOPMAIIHIO;

MPUBOIUTH MPUMEPHI BKJIaJla POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, O0BSICHEHHE MPOIIECCOB OKPYKAIOILIETO MUPA, B pa3BUTHE TEXHUKU
1 TEXHOJIOTHU;

UCTIONTb30BaTh TEOPETUYECKUE 3HAHUS 1O (U3MKE B TOBCEIHEBHOM JKU3HU IS
oOecrieueHus OE30MAaCHOCTH TpU OOpaleHuu ¢ TpuOOpaMu M TEXHUYECKUMH
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pPOBbs U COOJIIOJIEHUS HOPM SKOJIOTHUECKOIO
MOBEACHUS B OKPYXKAIOLIEH Cpee;



paboTaTh B TIpYINNE C BBIIOJHEHUEM PAa3JIMYHBIX COLMAIBHBIX POJEH,
IUTAHUPOBaTh PabOTy TPYNNbl, PalMOHAIBHO PpACHpPEeisITh OOS3aHHOCTH U
IUIAHUPOBATH JIESITEIIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBaTHO OLICHHBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHHE paCCMaTPUBAEMOM IPOOIIEMBI.

K koH1y o0yuenus B 11 kiaacce npeMeTHbIe pe3yIbTaThl HA 0230BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHHIA:

JIEMOHCTPUPOBATh HA MPUMEpPAX poJib U MeCTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKUA M
TE€XHOJIOTUW, B TMPAKTUYECKOW NEATEIBHOCTH JIOJAEH, LETOCTHOCTh U EOUHCTBO
bu3nYecKoi KapTUHBI MUPA;

YUYUTHIBATh TPAHUIBI TPUMEHEHHUS M3YUYCHHBIX (U3UYECKUX MOJCNCH:
TOYEYHBIN JEKTPUUECKUM 3apsl, JIyd CBETA, TOUCYHBIM UCTOYHHK CBETA, SAEpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO siipa MpH PEHICHUH (PU3NYeCKUX
3a/1ay;

pacro3HaBaTh (pU3HUECKUE SIBICHUA (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (PM3HMKH: 3JIEKTPUYECKAs TPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JECUCTBUS TOKA, B3aUMOJECHCTBUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUOWS, ACHCTBHE MArHUTHOTO TIOJS Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsll, AJEKTPOMArHUTHBIE KOJeOaHUsS U
BOJIHBI, NPSIMOJIMHEWHOE pPACHpPOCTPAHEHHE CBETAa, OTPaXECHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W NOJAIpU3alUs CBETa, JHUCIEpPCUsi CBETa,
dboTtoanekTpudecknii 3ghext (hoTodrddexT), cBeTOBOS AaBieHNUE, BOSHUKHOBEHUE
JUHEWYAaTOro CHEKTpa aTroMa BOJOPOJAd, €CTECTBEHHAass W HCKYCCTBEHHas

PaJuO0aKTUBHOCTB;
ONMKCHIBATh W3YYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pa3JIMYHBIX  Cped) W

AIIEKTPOMArHUTHBIE SIBICHUS (TIPOLIECCHI), UCIONB3YSd (PU3NYECKUE BEIUUYHMHBIL:
JIIEKTPUYECKUN 3apsll, CUJIa TOKA, JIEKTPUYECKOE HAIPSIKEHUE, DIEKTPUUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs CUia, padoTa TOKa,
WHIYKIUS MarHUTHOTO MOJs, cwia Awmmepa, cuna JlopeHua, MHIYKTUBHOCTH
KATYIIKH, DHEPrUs AJIEKTPUYECKOTO0 M MArHUTHOTO IMOJIEH, MEPHOJ M YacToTa
KojeOaHui B KoJeOaTeTbHOM KOHTYpe, 3apsl W cuja ToKa B Ipolecce
TFAPMOHMYECKUX DJIEKTPOMAarHUTHBIX KoJeOaHud, (OKYCHOE pacCTOSIHHE U
ONTHUYECKasl CUJla JIMH3bI, MPU ONHUCAHUM MPABUIBHO TPAKTOBATh (HU3HMUYECKUUN
CMBIC]I HCIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUeHHs M €AMHMIIbI, YKa3bIBaTh
(b opMyIIBI, CBI3BIBAIOIINE TAHHYIO (U3HUECKYIO BETUUYHHY C IPYTUMH BETUUUHAMY,

ONMUCHIBAaTh H3YYECHHBIC KBAHTOBBIC SBIICHUS W MPOLECCHI, HCIOJIb3Yys
bu3nYecKue BEIMYHUHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acToTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA, IEPUO]T MOTypacaga, SHEPTUs CBA3U



ATOMHBIX SI7IEp, TPU ONMUCAHWW TMPABUIBLHO TPAKTOBATh (DU3UYECKHUN CMBICI
UCIIOJB3YEMbIX BEJIMYMH, UX OOO3HAYCHUS M E€IUHMIIBI, YKa3bIBaTh (HOPMYIIbI,
CBS3BIBAIONTUE JIAHHYIO (U3HYECKYI0 BEIWYWHY C JPYTUMH BEIUYMHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETMUNHBL

aHAIM3UPOBaTh (PU3MYECKHE TMPOIECChl U SIBJICHUS, UCIOJIb3Ys (PU3NUECKHE
3aKOHBI ¥ MPUHIHUIBL 3aKOH OMa, 3aKOHBI TTOCJIEI0BATEIBLHOTO U MaPaJIEILHOTO
COCOMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JIeHla, 3aKOH 3IEKTPOMArHUTHOU
WHIYKIUHU, 3aKOH MPSIMOJUHEHHOTO PaclpOCTPaHEHUs CBETA, 3aKOHBI OTPaKCHHUSI
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHeHUE ODWHIITeHHa mns gotorddexra,
3aKOH COXPAHEHHs DHEPruH, 3aKOH COXPAHEHUSI HMMIYJIbCA, 3aKOH COXPAHECHHS
AIEKTPUYECKOTO 3apsAjia, 3aKOH COXPAaHEHMs] MAacCOBOIO 4YMCIIa, MOCTyJaTel bopa,
3aKOH PaJIMOaKTUBHOIO pacmaja, Py 3TOM pa3iudaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHAa, €ro MaTEeMaTHYEeCKOE BBIPAKEHHWE U YCJIOBHS (TpaHUIBI, 00J1acTH)
MIPUMEHHUMOCTH;

OMPENIENIATh HANIPABIICHUE BEKTOPA MHIYKIIMK MarHUTHOTO TOJISI TPOBOHUKA
C TOKOM, CHJIbI AMIiepa u cuibl JlopeHna;

CTPOUTh M OIHUCHIBATH H300paKEHHE, CO374aBAeMOE€ IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI MO0 HCCICJAOBAHUIO (PU3UYECKUX SBJICHUM U
MPOIIECCOB C HCIMOJb30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUMN: MPU STOM
dbopmynupoBaTh NpodIeMy/3a1ady U TUIIOTE3y Y4eOHOTO SKCIIEPUMEHTa, COOUpPaTh
YCTaHOBKY U3 MPEJI0KEHHOTO 000pYA0BaHUS, MPOBOJAUTH OMBIT U POPMYITHPOBATH
BBIBO/IbI;

OCYIIECTBJISAThH MPSIMbIC U KOCBEHHBIC U3MEPEHUS (PU3NUYECKUX BEIUYHH, TIPH
ATOM BBIOMpPATh ONTUMAJBHBIA CIIOCOO M3MEPEHHUSI U HCIOJIh30BaTh W3BECTHHIC
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHU;

HCCJIEIOBATh 3aBUCUMOCTH (PU3HUECKUX BEJIMYUH C UCTIOIB30BAHUEM MPSIMBIX
U3MEPEHUI: TPU 3TOM KOHCTPYHPOBATH YCTAHOBKY, (DMKCHUPOBATH PE3YJIbTATHI
MOJIy4YEHHOW 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B BHUAE TaOMUL U TpadHKOB,
JieJaTh BBIBO/JIBI IO pe3yJibTaTaM UCCIIEI0BaHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyja MPU MPOBEIACHUU UCCICAOBAHUN B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIEeNOBATEIHCKON U TPOCKTHOU
NESATETLHOCTH C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPONCTB M JTaOOPATOPHOTO
000py10BaHUS;

pemiath pacu€THbIC 3aJa4yd C SIBHO 3aJaHHOM (DU3UYECKOM MOJIEIbIO,
UCITOJIB3Ysl (PM3UYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJIM3a YCJIOBHS 33/1auu
BBIOMpATh (PU3UYECKYIO MOJECIb, BBIACIITh (PU3UUECKHE BEIMYMHBI U (POPMYIIHI,
HEOOXoaUMbIe NJisi €€ PEeIIeHUs, POBOJAUTh PACUYEThl M OIICHUBATH PEaTbHOCTH
MOJIyYeHHOTO 3HAYeHUS (PU3UYECKON BEJIUYUHBI;



pelaTh Ka4eCTBEHHBIE 3a/1a4M: BBICTPAUBATh JIOTHYECKH HENPOTUBOPEUHUBYIO
LEMOYKY PACCYXIEHUH C OMOpOM Ha HM3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3YecKue SIBICHNUS;

UCIIOJIb30BAaTh IIPU PELIEHUH Y4eOHBIX 3a/1a4 COBPEMEHHbIE HH(POPMALIMOHHbIE
TEXHOJIOTHH [UISl TIOMCKA, CTPYKTYPUPOBAaHMsI, MHTEPIIPETALIMM U NPEICTABICHUS
y4eOHOH M HAy4YHO-TIOMYJIIPHOM HWH(GOPMALMK, TIOJYYEHHONM H3 PpPa3IMYHbIX
VMCTOYHHUKOB, KPUTHYECKH aHAIU3UPOBATH MOTYYAEMYIO HH(OPMALHIO;

OOBSCHATh NPHUHLMIIBI JEHCTBUS MAallWH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3nuyaTh YCJIOBUSA UX 0€30MaCHOIO UCHOJIb30BAaHUS B MOBCEIHEBHON
KU3HY;

IPUBOJUTH MPUMEPHI BKJIaJ]a POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKU, B OOBSICHEHUE IMPOLIECCOB OKPYKAIOIIET0 MHpA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS 110 (PU3KKE B TOBCETHEBHOM JKU3HU IS
oOecrieueHusi 0€30MaCHOCTH MpU OOpalmieHuu ¢ OpuOOpaMu M TEXHUYECKUMH
YCTPOMCTBAMM, JIJIs COXPAHEHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;

paboTaTh B TIpyHIe C BBIIOJHEHHEM pAa3JIMYHBIX COLMUAIbHBIX pOJEil,
IUIAHUPOBaTh pabOTy TPyHNbl, PALUOHAIBHO PpACHpPElesITh O0O0S3aHHOCTU U
IJIAHUPOBATH JESTENIbHOCTh B HECTAHJAAPTHBIX CUTYyalUsX, aJIeKBaTHO OIIEHUBAThH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM ungposbie
Ne n/m P Kontpoabnbie IlpakTuueckue (mupp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Paznen 1. DUZUKA U METOJAbI HAYYHOI'O ITIO3HAHUSA
1.1 ®u3uKa U1 METOJbl HAYYHOTO TTO3HAHUS 2 bubmmorexa [TOK
’ 8 yi https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pa3zpen 2. MEXAHUKA
2.1 Kunemaruka 5 bubmorexa LHOK
https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 Junamika 7 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPaHEHUSI B MEXAHUKE 6 1 1 hitps-//m.cdsoo.ru/ 74 1bf72
Uroro no pazaeny 18
Pazpen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 | bubmuorexa [JOK
' TEOpHU https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOJMHAMUKHU 10 1 bubmmorexa [OK
https://m.edsoo.ru/7f41bf72
13 ArperaTHbie COCTOSIHHSI BEIIECTBA. 5 bu6mmorexa [IOK

@dazoBbIE TEPEXOBI

https://m.edsoo.ru/7f41bf72




Hroro no pazneny 24
Paznen 4. JIEKTPOAUHAMUKA
bu6mmoreka [IOK
4.1 1
EKTPOCTATIRA 0 https://m.edsoo.ru/7f41bf72
49 ITocTostHHBIN 351eKTpUYECKH TOK. TOKH B 12 bubnuorexa [IOK
' pa3IM4YHBIX cpenax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
Pe3epBHOE Bpems 2
OBHLIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME




11 KIIACC

KounyecTBo 4yacoB DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungpoBbie
Ne i/m P Kourpoubnbie IIpakTHyeckue (ubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pazpnen 1. JIEKTPOAUHAMUKA
11 MarnutHoe noje. IeKTpoMarHuTHast 11 1 3 bubnnoreka [JOK
' WHTYKIIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUA U BOJIHBI
)1 MexaHn4YecKHUe U AIEKTPOMAarHUTHBIE 9 | bubnuorexa [JOK
' KoJieOaHus https://m.edsoo.ru/7f41c97¢
5 MexaHn4yecKkne U dJIEKTPOMArHUTHBIS 5 | bubnnorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [JOK
2.3 O 10 3
frriKa https://m.edsoo.ru/7f41c97¢c
Hroro o pazaeny 24

Pasznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJBHOCTH

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

31 OCHOBBI crIeIIUAIBHON TEOpUHU 4 | bubnmnoreka [JOK
OTHOCHUTEIILHOCTHU https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 4
Paznen 4. KBAHTOBASA ®U3UKA
4.1 DJIEMEHTHI KBAHTOBOU ONTUKU 6 bubmmorexa [OK




bu6mmoreka [IOK

42 C 4
TPOCHHMEC aTOMa https://m.edsoo.ru/7f41c97c
bubmuorexa [JOK
4.3 A 5
TOMHOE A/1pO https://m.edsoo.ru/7f41¢97¢c
Uroro no pazaeny 15

Pazgen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

5.1 DJeMEeHTHl aCTPOHOMUU M aCTPOPHU3IUKU 7 bubmmorexa LOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny 7
Pazgen 6. OBOBIIAIOIIEE IIOBTOPEHUE

6.1 O6o0maro1iee NTOBTOPEHHE 4 E;:fi;;f;;gr(z};ﬂl&%
Hroro no pazneny 4
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE

Ne Hara nugposbIe

Tema ypoka Kontpoabusbie IIpakTnueckue p
n/n Bcero u3ydyeHusi  oOpa3oBaTe/IbHbIE

padoThI padoThI
pecypcbl
®du3nka — HayKa O PUPOJIE.
e bup bubnunoreka LIOK
1 Hayunble MeTOABI TO3HAHUS 1
https://m.edsoo.ru/ff0c32e2
OKPY’KaloILero Mupa
Pousb 1 MecTo ¢uzuku B

) (GhopMUPOBAHUN COBPEMEHHOM | bubmmoreka [JOK
Hay4YHOM KapTHUHBI MUDA, B https://m.edsoo.ru/ffO0c33e6
MPAKTUYECKOU JIESITEIbHOCTH JIHOJICH
Mexannueckoe OBHKEHUE.

3 OTHOCHTEIFHOCTh MEXaHHMYECKOTO | bubnuoreka [IOK
newxenus. [lepememenue, https://m.edsoo.ru/ff0c3508
CKOPOCTbh, YCKOPEHUE

4 PaBHOMEpHOE NpAMONMHENHOE | bubmuoreka [IOK
JBUKECHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE TIPSMOJIMHEWHOE | bubmmnoreka HOK
JBUXECHUE https://m.edsoo.ru/ff0c372e

6 CBobogHOe majieHue. Y CKopeHue 1 but6mmorekxa [IOK
¢BOOOIHOTO ITaEHUS https://m.edsoo.ru/ff0c39cc
KpuBonuneiinoe qBUKEHUE.

7 JIBrm>keHre MaTepraibHON TOYKH IO 1 brbmmorexa [TOK

p https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH




HpI/IHHI/IH OTHOCHUTCIBHOCTHU

Kunernueckas sHeprus

8 lanunes. NuepuuanbHble CUCTEMBI bubmmorexa [TOK
' p HU https://m.edsoo.ru/ff0c3be8
orcyeta. IlepBblii 3akoH HeroToHA
Macca tena. Cuna. [Ipunmun
. bu6nmoreka [IOK
9 Cynepro3uiuu cui. Bropoii 3akon
. https://m.edsoo.ru/ff0c3be8
HproToHa 1711 MaTepualbHOW TOUKU

10 Tperuii 3akoH HeroToHa 11 Bu6muotexa [JOK
MaTepUaJIbHBIX TOUYEK https://m.edsoo.ru/ffOc3be8
3akoH BceMupHoro taroreHus. Cuna

bubmuoreka [IOK
11 TskecTu. IlepBasg kocMudeckas
https://m.edsoo.ru/ff0c3d00
CKOPOCTH

12 Cuna ynpyrocru. 3akoH I'yka. Bec bubnuoreka [IOK
Tena https://m.edsoo.ru/ffOc3e18
Cuna tpenus. Koadpdunuent

13 TpeHust. Cuita CONTPOTUBIIEHUS TIPU bubmmnorexka HOK
JBHW)KEHUU TeJa B )KUIKOCTH UIIN https://m.edsoo.ru/ffOc3f76
rase
[TocTymarenbHOe U BpalaTeibHOE

14 JBUKEHHE a0COTIOTHO TBEPIOTO bubmmoteka IIOK
tesa. MoMeHT cuiibl. [liteuo cussl. https://m.edsoo.ru/ffOc41a6
VYcnoBust paBHOBecUs TBEPOTO TEIA
NMitynsc MaTepralbHON TOYKH,

s CHCTEMbI MaTEPUATIbHBIX TOYCK. bubnuotexa [JOK
Nmnynbe cuibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMITynbca. PeakTuBHOE IBU)KEHHE

16 PaboTa 1 MOIITHOCTH CUJIBI. bu6nunorexa LIOK

https://m.edsoo.ru/ff0c4502




17

18

19

20

21

MaTepuanbHOW Touku. Teopema 00
M3MEHEHUU KUHETHUYECKOW SHEPTUH

[ToreHuunanbpHas SHEPTHUs.
[ToTeHuunanbHas SHEPTUS YIIPYTO
neOpMUPOBAHHON MPYKUHBI.
[ToreHuuanbHas SHEprus Tena
BOJIN3M TOBEPXHOCTH 3EMITH

[ToreHunanbHbIC U
HEenoTeHUMabHble CUIIbL. CBs3b
paboThI HENOTEHIMATIBHBIX CUJI C
M3MEHEHHUEM MEXaHUYECKOHN HEPIun
CUCTEMBI TeJl. 3aKOH COXPaHEHUS
MEXaHUYECKON YHEPTUU

JlaGopaTtopHnas pabota
«MccnenoBanue cBsizu pabOTHI CHITBI
C U3MEHEHUEM MEXaHUYECKOU
SHEPTrUM Tejla Ha IPUMeEpe
PaCTSKEHUS PE3UHOBOTO KTyTa»

KonTponbHas pabota mo Teme
«Kunemaruka. JluHamuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE
OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON
Teopuu. bpoyHOBCKOE ABUKEHUE.

Muddysus

bu6nmoreka [IOK
https://m.edsoo.ru/ffOc461a

bubmuoreka [IOK
https://m.edsoo.ru/ff0c478c

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c4b74

but6mmorekxa [IOK
https://m.edsoo.ru/ffOc4dc?2

22

Xapaxkrep IBHKEHUS U
B3aMMOJIEMCTBHSI YACTHIL] BELLIECTBA.
Mopnenu cTpoeHus ra3oB, KUAKOCTEN
U TBEPABIX TEI




23

24

Macca mounekyin. KonuuectBo
BemectBa. [locTtostHaas ABoraapo

TermoBoe paBHOBecue. TemnepaTypa

u e€ usMmepenue. [llkana Temneparyp
Lenbcus

25

Wneanpueiii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

bubnunoreka LIOK
https://m.edsoo.ru/ffOc4fde

26

27

28

AOcoutoTHas TeMIiepaTypa Kak Mepa
CpeHEW KMHETUYECKON SHEPTUU
JIBUOKEHUS MOJIEKYJI. Y paBHEHUE
MenaeneeBa-Knanelipona

3akoH /lanbToHa. ['a30BbIe 3aKOHBI
JlaGopaTtopHnast pabota
«HMccnenoBanue 3aBUCUMOCTH

MEXIy MapaMeTpamMu COCTOSIHUS
pa3pexKEHHOTO Ta3a»

bubmuoreka [{OK
https://m.edsoo.ru/ff0c511e

29

N3onpoueccsl B M€aIBHOM ra3e U
uX rpaduueckoe npeacTaBieHue

bu6mmoteka IIOK
https://m.edsoo.ru/ff0c570e

30

Buytpennss sueprus
TEPMOJIMHAMUYECKON CUCTEMBI U
crocoOrI e€ n3menenns. KommdecTBo
TEIUIOTHI U paboTa. BHyTpeHHss
SHEPrus OJJTHOATOMHOTO UAEATbHOIO
rasa

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c5952

31

Bunae! rerionepenaun

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c5¢36

32

VY nenpHas TEMIOEMKOCTh BEIIECTBA.
KonngecTBo TemoTs! mpu

but6mmoreka [IOK
https://m.edsoo.ru/ff0c5¢36




Terionepenayde. AnuadaTHbIN
npoiiecc

IlepBblii 3aKOH TEPMOIMHAMUKHU U

bubnunoreka LIOK

33
€ro NPpUMEHEHUE K U30IPOoLEecCaM https://m.edsoo.ru/ffOc5efc
Heob6patumocts npoiieccoB B
34 pu (I: e. Bropoit I;aKOH bubmmorexa [IOK
PHPOZAE. BTOP https://m.edsoo.ru/ff0c6230
TEPMOJMHAMUKH
35 [Mpunuun nevictust u KIT bubnuoreka [IOK
TETIJIOBOM MaIlIUHBI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KI1J]
37 DKoJ0ru4ecKkue npooIeMbl
TEIJIOOHEPTETUKU
O06o0maromuii ypok
38 «MOJ‘II:K HI: Ha;}llp ¢uznka. OCHOBBI bubmmorexa LIOK
yp ‘ https://m.edsoo.ru/ff0c6938
TEPMOJIMHAMUKI
KoHTponbHas paboTa 1o Teme
39 «Monl?alc T HI:;I ¢uznka. OCHOBBI bubamorexa LOK
YIp ' https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMUKH
40 [TapooOpazoBaHue 1 KOHIEHCAIHSI. bubmmnorexka HOK
Hcnapenue u KAIeHue https://m.edsoo.ru/ff0c63b6
AOcoroTHAs 1 OTHOCHUTETbHAS
41 BJIAXKHOCTH BO31yXa. HachImeHHBIM bubmorexa HOK
Ayxa. Hackt https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucramimueckue n
aMmop(HbIe Tesla. AHU30TPOMIHUS
P ¢ P bubmuoreka [{OK
42 CBOMWCTB KpHUCTAIIOB. JKuakue

Kkpuctayibl. CoBpeMeHHbIE
MaTepuaibl

https://m.edsoo.ru/ff0c65f0




[InaBnenne n KpucTaJuiu3anusi.

bu6nmoreka [IOK

43 Y nenpHas TENI0Ta IJaBICHHUS.
A https://m.edsoo.ru/ff0c6708
Cyb6numarnus
bub6 e OK
44 VYpaBHeHue TerIoBoro 6agaHca nosmorexa [
https://m.edsoo.ru/ff0c6820
DJIeKTpU3alus Tell. DJIEKTPUUECKUI
bu6nmoreka [IOK
45 3apsia. JBa BU1a 3JEKTPUUYECKHUX
https://m.edsoo.ru/ff0c6bcc
3apsioB
IIpoBOIHUKH, TUDJIEKTPUKH U
P P bubnunoreka LIOK
46 MOJIYIIPOBOJHUKH. 3aKOH
https://m.edsoo.ru/ff0c6bcc
COXpaHEHUS DJIEKTPUUYECKOTO 3apsia
B3aumoneiictBue 3apsiioB. 3aKoH
. . bubnnorexa [IOK
47 Kynona. ToueuHbIl JIEeKTpUUECKUI
https://m.edsoo.ru/ffOc6ce4
3apsj
Hanpssk€HHOCTB 2IEKTPUYECKOTO
43 nosist. [IprHIMn cynepnosunun bubmmnoreka HOK
ANEKTPUYECKUX MOoJeH. JInann https://m.edsoo.ru/ffOc6df2
HaIpPsHKEHHOCTU
Pabota cui sneKTpoCcTaTH4eCcKOro
49 nons. ITorennman. PasHocts bubmorexa LHOK
' . https://m.edsoo.ru/ff0c6£00
MMOTEHIINAJIOB
TIpoBOAHHMKH U TUPIEKTPUKH B
50 3J'IpeKT OCTaTHYECKOM noI?le bubmorexa LHOK
p ’ https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
.. Bubnuoreka IIOK
51 OnexrpoéMkocTs. Konnencatop 1

https://m.edsoo.ru/ff0c7126




52

53

ONeKTPOEMKOCTb MJIOCKOTO
KOHJIEHCAaTopa. JHEprus
3apsDKEHHOrO KOHJIEHCAaTopa

JlaGopaTtopHas pabora "H3mepenue
3JIEKTPOEMKOCTH KOHAEHcaTopa"

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c72c0

54

[IpuHIMI NEWCTBUS U IPUMEHEHNE
KOHJICHCATOPOB, KOITUPOBAJIBLHOTO
amnmapara, CTpyHHOro npuHTepa.
DJIEKTpOCTaTUUYECKas 3aIuTa.
3a3eMJIeHHE AJIEKTPOIPUOOPOB

55

DIIEKTPUUECKHI TOK, YCIOBHS €T0
cymiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna Toka. Hanpspkenue.
Conpotupnenue. 3akoH Oma it
y4dacTka 1enu

56

[NocnenoBarenbHOE, NAapaLIENbHOE,
CMEIIIaHHOE COEAMHEHHE
npoBoJHUKOB. JlabopaTtopHas
pabota «/3ydyeHue cMelaHHoro
COEIMHEHUS PE3UCTOPOB»

0.5

bubmmoteka IIOK
https://m.edsoo.ru/ff0c74£0

57

PaboTa 1 MOIIHOCTB ANEKTPUIECKOTO
Toka. 3akoH Jlxxoynsa-Jlenua

bubmmoteka IIOK
https://m.edsoo.ru/ff0c7838

58

3axoH OMa 17151 OJTHOM (3aMKHYTOM)
aneKkTpudeckon nenu. Koporkoe
3ambikaHue. JlaboparopHas padoTa
«3mepenne D/1C ucTouHnka Toka u
€ro BHYTPEHHETO COMPOTUBIICHHSI

0.5

bubnunotexa LIOK
https://m.edsoo.ru/ff0c7ae0

59

e3epBHBIN ypok. KonTpoabHas
P K
pabora o Teme "DIeKTpoIuHaMHUKa"

bubnunorexa LIOK
https://m.edsoo.ru/ff0c8c56




60

/ Bcepoccuiickast mpoBepoOvHast
pabora

O06o0maromuii ypok
«DNeKTpoIUHAMUKaY /
Bcepoccuiickas mpoBepouHas pabota

bubnunorexa LIOK
https://m.edsoo.ru/ff0c88be

61

DNEeKTpOHHas IPOBOAUMOCTD
TBEPJBIX METAJUIOB. 3aBUCUMOCTh
CONPOTHUBIICHUS METAJIIOB OT
temneparypbl. CBepXIIpOBOIUMOCTh

62

63

64

65

66

DNEKTPUUECKUH TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYYKOB

[TomynpoBoiHUKH, X COOCTBEHHAs
U IIPUMECHasi IPOBOAUMOCTb.
CaoiicTBa p—n-Iepexo/ia.
[TonynpoBoaHKUKOBBIE TPUOOPHI
DeKTpUYecKUil TOK B pacTBOpax 1
pacIuiaBax 3JIeKTPOJIUTOB.
DNEeKTPOIUTHYECKAs JUCCOLUAIHS.
DIIEeKTPOIHN3

DNEeKTPUYECKHU TOK B ra3ax.
CaMOCTOSTENLHBIN U
HECaMOCTOSITENTbHBIN pa3psi.
Moanus. I1ma3zma

DJIeKTpUIeCKre MPUOOPHI U
YCTPOMCTBA U MX MPAKTUUYECKOES
npuMeHeHue. [IpaBuia TeXHUKU
0€30I1aCHOCTH

bubnuoreka [{OK
https://m.edsoo.ru/ff0c84ae

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c82ba

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c84ae

but6mmorekxa [IOK
https://m.edsoo.ru/ffO0c86fc




KontpomnbHas padora 1mo reme
«9nekrpocraruka. [loctosHHbBIN

67 N
ANEKTpUYECKUil TOK. TOKH B
Pa3IMYHBIX CPeax»

68 PesepBHbIil ypok. O000IIaromii

ypok 1o TeMam 10 kitacca

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

68

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c8a8a

bu6nmmoreka [IOK
https://m.edsoo.ru/ffO0c8f6¢c




11 KIIACC

Koau4vecTBo yacoB DJIeKTPOHHbIE
]
Jrj;n Tema ypoxka Beero Kontpoabubie IIpakTuueckue fI[:;‘?eHHﬂ :)Ig;l)al;(;izlfenbnme
padoThI padoThI pecypenI
[TocTossHHBIE MAarHUTHI U UX

| B3auMoO/iecTBUE. MarHUTHOE MOJIE. | bu6mmoreka [IOK
Bekrop MarHuTHON MHIYKIUU. https://m.edsoo.ru/ff0c9778
JIuHMK MarHUTHON UHAYKIIMU
MarauTHo€e 1oJie MPOBOIHUKA C

) TokoM. OnBIT DpcTeaa. | bubnuorexa [JOK
BzaumopeiicTBue npoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGoparopnas pabora «M3ydeHue

3 MarHIETHOIr)o HOJI')HI KaTYIHKI/Iy: 1 1 bubmmorexa [TOK

https://m.edsoo.ru/ff0c98fe
TOKOM
JleficTBMEe MarHUTHOTO II0JIS Ha
MPOBOJIHUK € TOKOM. Cuita Amriiepa.

4 JlaGopaTtopHast pabota | | bubnmnoreka [JOK
«Uccnenosanne neicTBUSA https://m.edsoo.ru/ff0c9acO
MMOCTOSTHHOTO MarHuTa Ha pamMKy C
TOKOM»

JlelicTBEe MarHUTHOTO II0JIS Ha

5 JBUKYITYIOCS 3apsyKEHHYIO 1 bubmuorexa [IOK
gactuity. Cuna Jlopenma. Pabota https://m.edsoo.ru/ff0c9df4
cuibl JIopeHia

6 DNIEKTPOMarHuTHasE MHYKIUS. |

IToTok BEekTOpa MAarHUTHOM




10

uHaykiuu. DJ1C uaaykuuu. 3aKoH
AIIEKTPOMATHUTHOW WHTYKITHH
®dapanes

JlaGopaTtopHnas pabota
«HccnenoBanue sSiBJICHUS
3IEKTPOMArHUTHON UHTYKIUI

NuaykTuBHOCTSH. SIBIEHUE
camonHykuuu. 9J1C
CaMOMHYKIMH. DHEPrHsl
MarHUTHOT'O TOJISL KATYLIKU C TOKOM.
DJEeKTPOMarHUTHOE T0JIe

TexHu4eckue ycTpoucTBa U X
HNPUMEHEHHE: TIOCTOSIHHBIC MarHUTHI,
JJIEKTPOMAarHUTBHI,
AIIEKTPOJIBUTATEIh, YCKOPUTEIH
9JIEMEHTApHBIX YaCTHII,
WHIyKIIMOHHAS [IeYb

Ob6o6maromuit ypok «MarautHoe
nose. DIeKTpOMarHUTHAs
VH]TyKIIUSD)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cal50

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cab82

11

KonTponbHas pabora no teme
«MarauTHoe 1I0J1€e.
DNIeKTPOMarHuTHasE UHIYKITUS»

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcad58

12

CB0OO/IHBIE MEXaHUYECKHE
KosebOanus. 'apmoHnyeckue
Kosie0aHus. YpaBHEHUE
rapMOHUYECKUX KOJIeOaHU.
[IpeBpaienue sHepruu

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcaf06




13

JlaGopaTtopHnas pabota
«HccnenoBanue 3aBUCUMOCTH
neproa MajblX KOJIeOaHMid Tpy3a Ha
HUTH OT JJIUHBI HUTH U MacChI
rpy3a»

14

KonebarenbHpIii KOHTYP.
CBOOOIHBIE IEKTPOMArHUTHBIE
KOJICOAHUS B MJICATHHOM
K0JIeOATEIbHOM KOHTYpE. AHAIOTHS
MEXTy MEXaHUICCKUMU H
3IEKTPOMArHUTHBIMU KOJIeOaHUSIMU

bubmuorexa [JOK
https://m.edsoo.ru/ff0cb820

15

16

17

18

19

®opmyna Tomcona. 3akoH
COXpPaHCHUA SHCPIrur B UACAJIbHOM
K0JIeOaTeIbHOM KOHTYpE

[TpencraBneHue o 3aTyXaromux
KosieOaHusX. BoIHyX1eHHbIE
MEXaHUYECKUE KOJIeOaHMsl.
Pe3onanc. BeiHyxneHHbIE
AIIEKTPOMarHuTHbIE KoeOaHus

IlepeMeHHBIN TOK.
CuHyconJaJIbHBIN IEPEMEHHBIN TOK.
MoniHoCTh NEPEMEHHOT0 TOKA.
AMIUTMTYTHOE U JEHCTBYIOIIEE
3HAYEHHE CHJIbI TOKA U HAIIPSIKEHUS
Tpaucdopmarop. [Ipoussozactso,
nepeaaya u norpediieHue
3JIEKTPUYECKON SHEPTUU

YCTpOUCTBO U IPAKTUYECKOE
IIPUMEHEHHUE IEKTPUIECKOTO

bubmuorexa [JOK
https://m.edsoo.ru/ffOcb9c4

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcbb86

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcbd34

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cc324




3BOHKa, FeHepaTopa MepeMeHHOTro
TOKa, JINHUH 3JIEKTpoIiepeaay

DKOJIOTUYECKUE PUCKU TTPU
IIPOU3BOJICTBE IEKTPOIHEPTUH.

20 Kynbrypa ucnonb3oBanus
3JIEKTPOIHEPTUU B TOBCEIHEBHOM
KU3HU
MexaHnyeckue BOJIHBI, YCIOBHS
pacnpoctpanenus. [lepuon.
bubmuorexa [JOK
21 CKopocTh pacupocTpaHEHUs U
https://m.edsoo.ru/ff0cca54
JMHa BoIHbL. [lonepeunsie u
IIPOJIOJIbHBIE BOJIHbI
2 3Byk. CkopocTb 3ByKa. ' poMKOCTB bubnnorexa [HOK
3ByKa. Bricota Tona. TemOp 3ByKka https://m.edsoo.ru/ffOcccOc
DIIeKTPOMarHUTHBIE BOJIHBI, UX
. bubnuoteka [JOK
23 cBoiicTBa 1 ckopocTk. [Ikama
https://m.edsoo.ru/ff0ccfe)
AJIEKTPOMATrHUTHBIX BOJIH
[TpuHUIUIIBI paIUOCBS3U U
24 TeneBuaeHus. Pa3Butue cpeacTs
cBs3u. Pagnonokanus
)5 Konrtponsnas padora «Konebanus u bubnuoreka [IOK
BOJIHBD» https://m.edsoo.ru/ff0cc6f8
[IpamonuHEHOE pacpOCTpaHEHNE
26 CBETa B OJJHOPOJHOM CpeEE. bubmuorexa [JOK

ToueuHbIil HICTOYHUK cBeTa. JIyd
CBETa

https://m.edsoo.ru/ff0cd350




OtpaxkeHue cBeTa. 3aKOHbI

27 oTpaxeHus cera. [loctpoenue bubmmorexa [OK
. https://m.edsoo.ru/ffOcd4e0
n300pakeHMi B TUIOCKOM 3epKajie
[Ipenomnenue ceeta. [TonHoe
)3 BHYTPEHHEE OTPAKECHHUE. bubnunoreka [HOK
[IpenenbHbIN yroa MOIHOTO https://m.edsoo.ru/ffO0cd 76
BHYTPEHHETO OTPa’KEHUS
29 JlaboparopHas pabota «3mepenue bubnuorexa [JOK
IoKa3aTeist MPEJIOMIIEHUS CTEKIIA» https://m.edsoo.ru/ffOcd67a
JIunzel. [loctpoenue nzodpaxenuit
30 B TuH3€e. PopMyria TOHKOU JTUH3HI. bubmorexa LHOK
https://m.edsoo.ru/ffOcddle
YBenuyeHue JuH3bI
JlaGopaTtopHast pabota
31 «HccnenoBanue CBOMCTB
M300paXeHUH B TMH3aX»
Hucnepcus cera. CioxxHbIA COCTaB
3 6emnoro csera. Lser. JlaboparopHas
pabora «HabmroneHnue aucnepcun
CBETa»
3 Nntepdepenuus ceta. Audpaxius bubnnoreka [JOK
cBeta. [ludpaknuonnas pemérka https://m.edsoo.ru/ff0ced22
34 ITonepedyHOCTh CBETOBBIX BOJIH. bubnnorexka [JOK
[Tonsipusanus ceera https://m.edsoo.ru/ff0cf02e
OnTuueckue npudOpsI U yCTpoiicTBa
35 1 yCIIOBUS UX O€30MacHOTO
MIPUMEHEHUS
36 I'panuLbl MpUMEHMMOCTH bubnuorexa [IOK

KJIaCCUYECKON MEXaHUKH.

https://m.edsoo.ru/ffOcf862




[ToctynaTel cnenuaibHON TEOPUHN

OTHOCUTEJIBHOCTH
OTHOCUTENBHOCTh
bubmuorexa [JOK
37 OJHOBPEMEHHOCTH. 3aMeJICHUE
https://m.edsoo.ru/ffOcfa42
BPEMEHH U COKPAIECHUE JITTHHBI
OHeprus U UMIYJbC
18 pENATUBUCTCKON YacTullpl. CBs3b bubmumorexa [IOK
MaccChl C SHEPTUEN U UMITYJIbCOM. https://m.edsoo.ru/ffOcfc68
DHeprus NOKos
KonTtponbHas padora «OnTuka.
. bubnuorexa [JOK
39 OcHOBBI ceMAIBHON TEOpUU
https://m.edsoo.ru/ffOcf6f0
OTHOCUTEJIbHOCTH
40 ®otonbl. Dopmymna I1nanka. bubnnoreka [JOK
DHeprus 1 UMIyiIbCc GoToHa https://m.edsoo.ru/ffOcfel6
OTkpeITHE U HCCIEN0BAaHNE BuG OK
41 doroaddexra. OnpiTer A. T nommoTexa I
https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonsl pororddexra. YpaBHeHUE
. N bubnuoteka [JOK
42 OiHmreitHa 1 porodddexra.
https://m.edsoo.ru/ff0d015¢e
«Kpacnas rpanuna» gorosdppexra
Jasnenue cBera. OnwiTe [1. H.
. bubnuorexa [JOK
43 JlebeneBa. XuMHYECKOE NEHCTBUE
https://m.edsoo.ru/ff0d04a6
cBeTa
TexHu4eckue ycTpocTsa u
44 MPAKTHYECKOE MPUMEHEHHE!

dboTornemMeHT, HOTOATIHK,
COJIHEUHas OaTapesi, CBETOIUO




Penrenue 3anau mo teMe «DJIEMEHTEI

bu6mmoreka [IOK

45 KBAaHTOBOW ONTUKH https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. OnbITE

46 Pezepdopna no paccesnuro o- bubmmorexa [IOK

https://m.edsoo.ru/ff0d091a
yactul. I lnanerapuas moaens aroma
bubmuoreka [JOK

47 Hocrynatet bopa https://m.edsoo.ru/ff0dOafa
Wznydenue u mornomenne GOTOHOB

43 IIpU [IEPEXO0JE€ aTOMa C OJTHOIO bubnuorexa [JOK
YPOBHSI SHEpruu Ha Apyrou. Buabl https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BousiHoBBIE cBOMCTBa yacTull. BosHbI

49 ne bpoits. Kopriyckynsipao- bubnuorexa [JOK
BOJIHOBOM yasin3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0dOca8
BBIHYKJICHHOE U3JIyY€HHE
OTKpbITHE PATUOAKTUBHOCTH.

50 OmneiTet Pesepdopaa mo bubnuotexa [JOK
OIIPEEIIEHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaAMOAKTUBHOIO U3ITYYEHUS
CaoiicTBa anbda-, 6era-, raMma-

51 u3iydeHus. BiausHue
pPaInoOaKTUBHOCTU Ha KUBHIE
OpraHU3MBI
OTKpBITHE TPOTOHA U HEUTPOHA.

57 W3otomnsl. Anba-pacna. bubmuorexa [IOK
DIIeKTPOHHBIN U TIO3UTPOHHBIN OeTa- https://m.edsoo.ru/ff0d1162
pacnaz. 'aMmma-usinydeHue

53 DHeprusi CBsI3U HYKJIOHOB B si/Ipe. bubnmoreka [JOK

Snepublie peakuuu. A nepHblid

https://m.edsoo.ru/ff0d1356




54

peakrop. [IpoGieMbl, NepCIEKTHBHI,
HKOJIOTUYECKUE ACIIEKTHI AIEPHOMN
JSHEPIreTUKU

DyieMeHTapHbIe YacTullbl. OTKpBITHE
no3uTpoHa. MeTo/1bl HaOII0IeHUS U
pPEruCTpaluy 3JIEMEHTAPHBIX

gactul. Kpyruslii crou 1
«DyH/1aMEHTaJIbHbIC

B3aUMOJICUCTBUS. ENMHCTBO

(bU3HYECKON KapTUHBI MUPa»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Otanbl pa3BUTHS ACTPOHOMUH.
[IpuknagHoe 1 MUPOBO33PEHYECKOE
3HAYEHUE ACTPOHOMHUHU. Bun
3BE3HOrO Heba. Co3Be3usl, ApKue
3BE3/1bl, INIAHETHI, UX BUAUMOE
nBwxeHue. ComHeyHasi cuctemMa

56

57

58

Comrne. ConHeyHas aKTUBHOCTb.
Ucrounuk sueprun CosHIla U 3BE3]1

3BE3/bI, UX OCHOBHBIE
XapaKTEpUCTUKU. 3BE3/1bI TTIaBHOU
NIOCJIE0BATENBHOCTH. BHYTpeHHEE
cTtpoenue 38€37. CoBpeMeHHbIE
MIPEJICTaBICHUSI O IPOUCXOXK/IEHUU U
sposronun CoJiHIa U 3BE3 ]

Mineynsiii [1yre — Hama
I"'anaktuka. Ilonoxxenue u IBMKEHHE
Connna B I'anakTuke. I'agakTHKH.
YEpHbIe ABIPHI B sIpax TaJakTHK




59

60

61

Bcenennas. Pa3beranue rajgakTuk.
Teopus bonboro B3peIBa.
PenukroBoe uznydenue.
MeraranakTuka

Hepenrenusie mpo0ieMsl
ACTPOHOMHH

KonTponpHas padora «DJ1eMeHTHI
ACTPOHOMHH U acTPOPUIUKI»

62

Ob6o6maromuit ypok. Ponp pusuku
¥ aCTPOHOMHUU B IKOHOMUYECKOM,
TEXHOJIOTHYSCKOM, COIMAIbHOM B
ITHYECKOH cepax NesTeTbHOCTH
YeroBeKa

63

O6o6maromuii ypok. Pons 1 Mmecto
(U3HUKN U aCTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTHHE
MHpa

64

O6o06maromuii ypok. Posb
¢buznueckoit Teopun B
(bopMUPOBAHNUHU MTPEJICTABICHUN O
¢buznyecKoil kKapTuHe MUpa

65

Ob6o6maromuit ypok. Mecto
(bu3rYecKoit KapTUHBI MHpa B
001IeM psiy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJCTABICHUIN O IPUPOJIE

66

PesepBHBI ypok. MarHutHoOe 1osie.
DONeKTpOMarHuTHAs MHIYKIIHS




PezepBHblii ypok. Ontrka. OCHOBBI

67 CHeualIbHOM Teopun 1
OTHOCHUTEIILHOCTH
Pesepnniii ypok. KBanToBas dusuka.
bu6mmoreka [IOK
68 DJIEeMEHTHI aCTPOHOMUH U 1
https://m.edsoo.ru/ff0d1784
acTpou3uku

OBIIEE KOJIMYECTBO YACOB I1O0

I[TPOTPAMME 08 4 !







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KITACC

Kon
MpPOBEPAEMOro
pe3yJjbTara

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
06pa3OBaTeHBHOﬁ NnmporpaMmsl CpeaHEro 0611161"0 06pa30BaHI/Iﬂ

JleMoHCTpHpOBaT, Ha MpUMEpax pojdb U MecTo (U3MKU B
10.1 (dbopMUPOBaHUN COBPEMEHHON HayYHOW KapTHHBI MUpPa, B Pa3BUTHH

COBPEMEHHOM TEXHUKH U TEXHOJIOTHI, B IPAKTUYECKOU AEATEIbHOCTH

Jmonen

YYUTHIBATh IPAHUIBI IPUMEHEHUS U3YUICHHBIX (PH3UIECKIX MOICIICH:
MaTepuaigbHas TOYKa, WHEpIHAIbHAs CHCTEMa OTCUETa, aOCOIIOTHO
10.2 TBEPIOE TEJ0, UICATIbHBIN T'a3; MOJEIN CTPOCHHUS ra30B, JKUJIAKOCTEN 1
TBEPABIX TEJ, TOYCUHBIA JJICKTPUUECKUH 3apsii — MpH PEUICHUU

duznyecKux 3a1a4y

PacnioznaBath ¢u3nueckue siBaeHus (IpoLecchl) U OObSICHATh UX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYJISIPHO-KMHETHYECKON TEopuu
CTPOCHMsSI BelIeCTBA M JJIEKTPOJAWHAMHUKU: DPABHOMEpPHOE H
PaBHOYCKOPEHHOE MPSMOJIMHENHOE IBUKEHUE, CBOOOIHOE Ma/leHue
TeJ, IBWKEHUE IO OKPYXHOCTH, WHEpLUs, B3aUMOJECHCTBHUE TEI;
103 nupdy3usi, OpOYHOBCKOE [BH)KEHHME, CTPOEHUE JKHUIKOCTEH U
' TBEPABIX TeJl, U3MEHEeHHe o0béMa Tel TMpU HArpeBaHUU
(oxJIaX/1IeHUH), TEIUIOBOE paBHOBECHE, MCIApeHue, KOHJIEHCallus,

IJIaBJI€HUE, KpPUCTANIM3alMs, KWUIIEHHE, BIIAXKHOCTh BO3/yXa,

MOBBIILICHUE JABJICHMS ra3a IpPU €ro HarpeBaHWU B 3aKPHITOM

cocyle, CBfA3b MEXIy IlapaMeTpaMu COCTOSIHHA rasa B

H3oIrponeccax; JICKTpUu3aus T, B3aUMO/JICHICTBHE 3apAaa0B

OnuceiBaTh MEXaHWYECKOE [BM)KEHUE, HCHOJIb3ysd (U3NUYECKUe
BEJIMYMHBI: KOOPJIUHATA, ITYTh, IEPEMELIEHUE, CKOPOCTh, YCKOPEHHE,
Macca Tena, CHWIa, HMIIYJIbC Tella, KHHETHYeCKas DHEpIus,
104 NOTEHIMAJbHAs JHEPrusi, MeXaHudeckas paboTa, MeXaHUYecKas
' MOIIHOCTh; TNPH ONHMCAHUM MPABHIBHO TPAKTOBATh (U3NUECKUN
CMBICTT HCIOJB3YEMBIX BEIMYMH, UX OOO3HAYEHUS U EAUHMIIBI,

HaXOJUTh (POPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (U3NYECKYIO BEIMUUHY

C ApYTUMHU BCINYUHAMU




10.5

OnuceiBaTh HM3y4YCHHBIC TEIUJIOBBIC CBOWCTBA TE U TEIUIOBBIC
SIBIICHUS, HUCHOJb3ys (U3MUECKUE BEJIUYMHBI: JaBJICHUE Tras3a,
TEeMIeparypa, CpeAHsss KHHETHYeCKas »JHEPrus XaoTHYECKOTO
JIBYDKEHHUSI MOJICKYJI, CpEIHEKBaJpaTHYHas CKOPOCTb MOJIEKYII,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHss OSHeprus, paborta rasa,
KOA((PUIMEHT TOJIE3HOTO0 ACHCTBUS TEIUIOBOTO JBUTATENS; MPHU
ONMHCAaHWKM  TPABWIBHO  TPAaKTOBaTh  (DU3MYCCKHIA  CMBICI
UCIIOJIb3YEMbIX BEJIMYUH, UX OO03HAYCHHUS M CIAMHHUIIBI, HAXOIUTh
GbopMyJibl, CBS3BIBAIONIUME JAHHYIO (QU3WYCCKYI0 BEIHYHUHY C

JIpYTAMH BEIUYUHAM

10.6

10.7

OnucelBaTh M3y4EHHBIE D3JIEKTPUYECKHE CBOWCTBAa BEIECTBA U
DIIEKTPUUYECKUE SBICHHUS (IIPOIECCHI), HCIONB3Yys (U3NUIECKUE
BEIIMYUHBI:  DJICKTPUYECKUM  3apsl,  DIEKTPUYECKOe  IOIe,
HaIpPsOHKEHHOCTD 11071, MOTEHLMAJ, Pa3sHOCTb IIOTEHLHUAJIOB; IIPH
ONMCAaHUM  NPABUIBHO  TPAaKTOBATH ¢usznyeckuit  CMbICI
UCMOJIb3yeMbIX BEIUYMH, UX O00O3HAYCHMsI U €AMHMILIbI, YKa3bIBaTb
(bopMyIIbl, CBS3BIBAIOIINE JAHHYIO (GU3NYECKYIO BETUUUHY C JPYTUMHU

BCJIIMYNHaAMU

aHaAJU3UPOBaTh (PU3UUECKUE TPOLECChl U SBJICHUSA, HCIOJb3YS
¢u3nyecKkne 3aKOHbl U MPUHIUIBL 3aKOH BCEMHUPHOTO TIAroTeHus, I,
IT u III 3axonbI HBIOTOHA, 3aKOH COXPAHEHHS] MEXaHUYECKOW SHEPT UM,
3aKOH COXPaHEHHUs UMITYJIbCA, IPUHLIMII CYIIEPIIO3ULIMHA CUIL, IIPUHLIAIL
paBHOIIpaBUsA HMHEPLUMAIBHBIX CUCTEM OTCYETA; MOJIEKYJISIPHO-
KMHETUYECKYI0 TEOPHIO CTPOCHUS BEIIECTBA, TA30BbIE 3aKOHBI, CBI3b
CpPEeIHEW KMHETHYECKOW SHEpPruM TEIUIOBOIO JABMKEHHUS MOJIEKYJ C
abCOJIIOTHOW TeMIlepaTypoil, MepBbId 3aKOH TEPMOJNHAMUKH; 3aKOH
COXpaHEHMs DJIEKTPUYECKOro 3apsaa, 3akoH KyroHa; mpu 3tom
pasInyaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA, €T0 MaTeMaTHUECKOe

BbIpaXEHHE U YCIOBUS (TPaHUIIbI, 00JIACTH) MPUMEHUMOCTH

10.8

10.9

OOBSCHATH OCHOBHBIC TMPHUHIIUIBI JACHCTBUS MAaIlIWH, MPUOOPOB H
TEXHUUYECKUX YCTPOWCTB; pazNu4aTh YCIOBUS HUX O€30MacHOTO

HCIIOJIF30BaHHUS B IOBCEIHEBHOM KHU3HU

BBINONHATE SKCIEPUMEHTHI 110 UCCIEIOBAHNIO0 (PU3HMUECKUX SIBICHUN
U TIPOLIECCOB C UCIOJIB30BAHUEM IPSIMBIX U KOCBEHHBIX M3MEPEHUH;
pu 3ToM GOopMyIUPOBATH MpobseMy (3a7auy) U TUIOTe3y yueOHOro
OKCIIEPUMEHTa,  COOMpaTh  yCTAHOBKY W3  IIPEIUIOKEHHOTO

06opy11013aH1/1;[, MMPOBOAUTD OIIBIT U (I)OpMy.]'IHpOBaTB BBIBOBI




10.10

OcymiecTBisATh TpsSAMble W KOCBEHHBIE H3MEpeHHs (PU3MUECKUX
BEJIMYMH; TP 3TOM BBIOMPATh ONTUMAIBHBIA CIIOCOO M3MEPEHUs U

HCIIOJBb30BaTh U3BECCTHBIC MECTOAbI OLICHKHU HOFpCIHHOCTCfI I/I3MepeHI/Iﬁ

10.11

HccnenoBaTh 3aBUCUMOCTH MEXAY (U3MUYECKUMHU BEIHMYMHAMHU C
WCIIOJIb30BAaHUEM MPSMBIX H3MEPECHHIA, IIPH 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (DMKCHpPOBaTh PE3yJbTaThl IMOJYYCHHOH 3aBHCHMOCTH
(GU3HYECKUX BETUYHH B BUJIC TAOIUI] U TPAUKOB, JIEIATh BBIBOIBI IO

pe3yJsibTaTaM MCCIIEI0BaHUs

10.12

10.13

10.14

CobOmtonate mpaBuiaa 0e€30MacHOrO0 TpyAa TMpPH  MPOBEICHUU
UCCIICIOBaHUI B paMKax y4eOHOro JKCIIEPUMEHTa, Yy4eOHO-
UCCIIC/IOBATEIbCKOM M HPOSKTHOM JICSTEIFHOCTH C UCIOJIb30BaHHEM

U3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BaHUS

Pematp pacu€THble 3a1a4u ¢ IBHO 33JJaHHON (PU3NYECKOM MOJIENbIO,
UCTIONB3YS (PM3MUECKHUE 3aKOHBI W MPHHIIMITBI; HA OCHOBE aHAIIM3a
YCIIOBUSL 3aJa4dl  BBIOMPATh (PU3UYECKYI0O MOJIEIb, BBIICIATH
buznyeckue BeIMUUHbI U POPMYIIbI, HEOOXOIUMBIE [T €€ pelleHHs,
MPOBOAWTH pacuéThl M OLEHUBATh PEaJbHOCTh MOJYYEHHOTO

3HA4YCHUs1 (PU3UIECKON BETHMUNHBI
Pemate  KayecTBEHHBIE  3aJauu:  BBICTPAWBaThb  JIOTHYECKH
HEIPOTUBOPEUYUBYIO LIETIOYKY PACCYKIEHUN C OIIOPON HA U3YUYECHHBIE

3aKOHBI, 3aKOHOMCPHOCTH U (I)I/ISI/I"ICCKI/IG SABJICHUSA

10.15

Hcnonp30BaTh MNpu pelIeHWH Y4YeOHBIX 3a3Jady COBPEMEHHBIE
MH(POPMALIMOHHBIE TEXHOJOIMU JUIsl TOUCKA, CTPYKTYpPHPOBAHUS,
MHTEpHpeTalliyi M MpeJCTaBIeHUs] yueOHOH M Hay4YHO-TOMYJISIpHON
MH(pOpMaLKH, MTOJIYYEHHON U3 pa3IuYHbIX UCTOYHUKOB; KPUTUUECKH

aHAJIM3UPOBATh MOJIy4yaeMyr0 HH()OpMaIUIo

10.16

10.17

[TpuBOIUTE MpUMEPHI BKJIAJa POCCUNCKUX M 3apyOEKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HayKH, OOBSICHEHUE MPOILIECCOB OKPYKAIOIIETO

MHpa, B Pa3BUTUC TCXHUKU U TEXHOJIOTUi

Hcnonb30BaTh TEOpETHUYECKUE 3HAHUS MO (DU3MKE B MOBCETHEBHOU
KU3HU JuId  o0ecriedeHHus O€30MacHOCTH Tpu  OOpalleHuu ¢
npubopaMd U TEXHUYECKMMM YCTPONCTBAMH, MJIs COXpaHEHHS
310pOBbsl M COOJIONIEHUSI HOPM SKOJIOTMYECKOTO IOBEJIEHHUS B

OKpYKarollen cpeie

10.18

PaGoTaTh B rpyniie ¢ BHITOJIHEHUEM Pa3IUYHBIX COLUATIBHBIX POJIei,
IUTAHUPOBaTh  paboTy TPYMNIbI, palMOHAIBHO  pacHpenesaTh

0053aHHOCTU U IJIaHUPOBATL ACATCIbHOCTH B HCECTAHAAPTHBIX




11 KIIACC

CUTyalludX, aJICKBATHO OLICHHWBATH BKJIAJ KaXKAO0r0 U3 YYACTHUKOB

TPYNIBL B PEeLICHHE pACCMATPUBAEMON TPOOIIEMBI

Kon
MpOBEPAEMOro
pe3yJbTara

11.1

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
06pa3OBaTeJIBHOﬁ NmporpaMmsl CpeaHEro 0611161"0 06pa30BaHI/Iﬂ

JleMoHCTpHpOBaTh Ha TMpuUMEpax poJib M MeCTO (U3UKH B
(dbopMUPOBaHUN COBPEMEHHON HaYYHOW KapTHHBI MUpPA, B Pa3BUTHH
COBPEMEHHOM TEXHUKHU U TEXHOJIOTUI, B IPAKTUYECKOMN NEATEIIBHOCTH

JIOJIEH, LIEJTOCTHOCTD U €IMHCTBO (PU3NYECKON KApTUHBI MUpa

11.2

11.3

Y4YUTHIBATh IPaHUIIBI IPUMEHEHUS N3YUEHHBIX (PH3MUECKUX MOJICIICH:
TOYEYHBIN 2JIEKTPUYECKUN 3apsij, siiepHast MOJIEb aTOMa, HyKJIOHHAs!

MOJCJIb aTOMHOI'O A/pa IIpu pCIICHUN (I)I/I?»I/I‘ICCKI/IX 3aJa4

PacrioznaBath ¢u3nveckue siBjacHUS (MPOIECChl) U OOBSACHATh UX HA
OCHOBE 3aKOHOB JJICKTPOJUHAMUKH W  KBaHTOBOW  (DU3UKU:
AIIEKTPUYECKasi MPOBOAMMOCTD, TEIIOBOE, CBETOBOE, XHMHYECKOE,
MarHUTHOE  JICHCTBHA  TOKa,  B3aMMOJACHCTBHE  MarHUTOB,
AIIEKTPOMArHUTHAS WHAYKLHUSA, JEHCTBHE MAarHUTHOTO MO Ha
MPOBOAHUK C TOKOM M JIBIXKYIIUHCS 3apsif, SJIEKTPOMArHUTHHIE
KojeOaHusT W BOJIHBI, NPSMOJIMHEHHOE pacHpoCTpaHEHUE CBeTa,
OTpakeHHe, INpeJoMJIeHUe, UHTeppepeHuus, audpakuus U
HOJISIpU3alUs CBETa, JUCIEepCHs CBeTa, (POTOINEKTpruIecKuil a3 dexr
(poroaddexT), cBeTOBOE AaBleHHWE, BO3ZHUKHOBEHUE JMHEWYATOrO
CIeKTpa aToMa BOJOPOJA, C€CTECTBEHHas M  HMCKYCCTBEHHas

pPaarnOaKTUBHOCTD

114

OnuceiBaTh W3y4YEHHBIE CBOWCTBA BelIeCTBa (JIEKTPUUYECKHE,
MarHUTHBIE, ONITUYECKUE, DNIEKTPUIECKYIO IIPOBOIUMOCTH PA3IIUYHBIX
Cpel) © DIEKTPOMAarHUTHBIE SBJICHHS (IIPOLIECCHI), HCIOIB3YS
¢busznyeckne BENUYMHBI: OJEKTPUUECKUH 3apsj, cujila ToKa,
DIIEKTPHUYECKOE  HAMPSOHKCHHE, DJICKTPUYECKOE CONPOTHBIICHHE,
pasHocth noreHmanos, J/C, pabota Toka, MHIYKIUS MarHUTHOTO
nonsi, cuna Ammepa, cuna JlopeHma, WHAYKTUBHOCTh KaTYIIKH,
SHEPTHUA SJICKTPUICCKOr0 U MAarHUTHOI'O nonef/i, nepuoa U 4actora
KoJieOaHuil B KOJIeOaTeIIbHOM KOHTYpE, 3apsijl U CHJIa TOKa B ITPOIIecce

FapMOHUYECKUX  JJCKTPOMAarHUTHBIX  KojeOaHMH,  (oKycHOe




11.5

pacCTodHNUC U ONTUYCCKAA CUJia JIMH3bI, IIPpHU OMMMCAHWUHN IPABUJIBHO
TPAKTOBATH (1)I/I3I/I‘-IGCKI/H>'I CMBICJI HCIOJIb3YCMBIX BCJIIMYUH, HUX
0003HayYeHUsT U CIAWHUIBI; YKAa3bIBaTb (l)OpMy.]'II)I, CBs3bIBAIOIINEC

JaHHYI0 (PU3NYECKYIO0 BETUUYHUHY C JPYTMMH BETUYMHAMU

OnuceiBaTh  M3yYEHHBIE KBAaHTOBBIC SBIEHUS M IIPOLECCHI,
UCIOJIb3Ysl (PU3MUECKHUE BEIUYMHBI: CKOPOCTh JIEKTPOMArHUTHBIX
BOJIH, JIJTUHA BOJHBI M YacTOTa CBETAa, SHEPTUS U MMITYJIbC (OTOHA,
NEepHO/JI II0JIypaciiaja, 3HEPIrus CBSA3H aTOMHBIX S€p; IPU OIMCAHUU
IPAaBWJIBHO TPAaKTOBaTh (PU3UYECKHH CMBICI  HCIOJIb3YEMbIX
BEJIMYMH, MX OO0O3HAuY€HUs M EIUHMIIBI; YyKa3blBaTh (HOPMYIIbI,
CBS3BIBAIOIINE JAHHYI (PHU3MYECKYI0 BEIUYMHY C JAPYTUMHU

BEIWYMHaAMU, BBIYHUCIATh 3HAYCHUC (1)I/I3I/I‘16CKOI>'I BCINYUHBI

11.6

11.7

11.8

AHanu3upoBath (pU3MYECKHE TPOLECCHl W SBJICHUS, HCIOJb3Ys
¢u3nyeckue 3aKOHbl M NPUHUUOBL  3akoH OMa, 3aKOHBI
[OCJIEI0BATEIBHOTO M MapajuIeIbHOI0 COEAMHEHUS IPOBOJHHUKOB,
3akoH Jlxoyis — JIeHna, 3aKOH 3J1€KTPOMArHUTHOM MHIYKIUH, 3aKOH
IPSIMOJIMHENHOT O pacIpOCTPaHEHUsI CBETA, 3aKOHBI OTPAXKEHUS CBETA,
3aKOHBI  IIPEJIOMJIEHUS CBETa, YypaBHEHME OWHIITEWHA U
dorosddexra, 3aKOH COXpPAHEHUS OHHEPrHUM, 3aKOH COXPAHEHHS
UMITyJIbCa, 3aKOH COXPAHEHUs DIIEKTPUYECKOro 3apsia, 3aKOH
COXpaHEHHs MacCcoOBOrO 4ucia, MHocTyidarsl bopa, 3akoH
PaAMOAaKTUBHOIO paclajga; MpHU JTOM pa3IMyYaTh CJIOBECHYIO
(bOopMyIUPOBKY 3aKOHA, €r0 MaTEMAaTUYECKOE BBIPAXKEHHUE U YCIOBUS

(rpaHubl, 06J1aCTH) TPUMEHUMOCTH

OHpeI[eJ'ISITL HaIllpaBJICHUC BCKTOpAa HWHAYKIIMU MArHuTHOI'O IIOJIA

MIPOBOJIHUKA C TOKOM, CHJIBI AMriepa u cuibl JlopeHiia

CTpouTh ¥ ONUCHIBATH M300pa)KE€HHE, CO3JaBAEMOE IUIOCKUM

3€pKajoM, TOHKOW JINH301

11.9

11.10

BBINOTHATE SKCIIEPUMEHTHI TI0 UCCIeI0BAaHUIO (PU3NUECKUX SBJICHUIN
Y IIPOLIECCOB € MCITOJIB30BAHUEM IPSIMBIX U KOCBEHHBIX W3MEPEHMII;
pu 3ToM (GOpMYIHPOBATE MPOOIEMY (3a/1a4y) U TUIIOTE3Y YUeOHOTO
HKCIEpUMEHTa, coOupaTh  YCTAHOBKY U3  MPEUIOKEHHOIO
000py0BaHusl, IPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBI

OcymecTBiITh TNpsIMbIE U KOCBEHHbIE H3MEpeHUs (HU3MUECKUX
BEJIMYMH; MPU 3TOM BBIOMpATh ONTHUMAJbHBIM CcOCO0 M3MEpeHus U

HCIIOJB30BaTh N3BCCTHHIC MCTOAbI OLICHKHA HOFpCH.IHOCTCfI I/ISMepeHI/Iﬁ

11.11

HCCJ’ICI{OBaTB 3aBUCHUMOCTH (1)I/ISI/I‘IGCKI/IX BCJIMYHH C UCIIOJIb30BAHUEM

INpPSAMBIX WM3MEPEHUH; IIPU OTOM KOHCTPYUPOBATh YCTAHOBKY,




(buKCUpOBaTh pe3ybTAaThl MOJYYCHHOH 3aBUCHUMOCTH (DU3MYECKHX
BEJIMYMH B BUJIE TaOIHI U Tpa)UKOB, IeNaTh BBIBOBI IO pe3yabTaTaM

Hucciaeca0oBaHus

11.12

11.13

CobOmoate mpaBuia 0O€30MACHOTO TpyAa TMpPU TPOBEACHHUH
UCCICOBaHUI B paMKax y4eOHOro OSKCIEpUMEHTa, Yy4eOHO-
UCCIIEIOBATENILCKOW U TPOSKTHOMH ACATEILHOCTH C UCIIOBb30BAHUEM

U3MEPUTENbHBIX YCTPOICTB U J1abopaTOpHOTO 000PYHOBaHUS

Pemate pacu€THble 3aa4M ¢ SBHO 33JJaHHON (U3NYECKOI MOJIEIBIO,
HCIIOJIb3YA (1)I/I3I/I‘-IGCKI/IC 3aKOHBI U TPHUHOMWIILI; HA OCHOBC aHAJIM3a
yCIOBMS 3aJaud  BBIOMpaTh (U3UYECKYI0 MOJEINb, BBIIEIAThH
¢du3nyeckre BeIMYUHbBI U POPMYIIbl, HEOOXOAUMBIE ISl €€ pelIeHus,
IMPOBOANTD paCLIéTI)I N OLNCHUBATHL PCAJIbHOCTHL IIOJIYUYCHHOI'O

3HAYCHUS (PUINICCKON BETUIHHBI

11.14

Pemlate  kauecTBEHHbIE  3aJa4d:  BBICTPAauMBATh  JIOTUYECKH
HEMPOTUBOPEUUBYIO LIETIOUKY PACCYKJICHUM C ONTIOPOM HA U3yUYECHHbBIE

3aKOHBbI, 3dKOHOMCPHOCTHU U (1)I/I3I/I‘IGCKI/IC SBJICHUA

11.15

Vcnonb3oBaTe MpU pelleHUH Y4eOHBIX 3a/7ad COBPEMEHHbBIE
MH(POPMALIMOHHBIE TEXHOJOIMU JUIsl TOUCKA, CTPYKTYpPUPOBAHUS,
MHTEpIIpETallMi U IPEICTaBICHUS Yy4eOHOW M HAy4YHO-IOMYJISIPHON
UMH(pOpMaLKH, MTOJIyYUEHHON U3 pa3IUYHbIX UICTOYHUKOB; KPUTUUECKU

AHAJIM3UPOBATH MOJYYACMYIO I/IH(l)OpMaI_II/IIO

11.16

11.17

11.18

11.19

OOBSACHATH MPUHLMIIBI ACUCTBUS MallliH, TPUOOPOB U TEXHUUYECKUX
YCTPOMCTB; pa3ianyaTh YCIOBHsS MX O€30MacHOr0 HCIOJIb30BAHUS B

MOBCEIHEBHOMN KU3HHU

[TpuBOANTE MpHUMEpPH! BKJIAZAa POCCUNHCKUX U 3apYOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B 00BSICHEHUE MTPOLIECCOB OKPYKAIOLIETO

MHpa, B Pa3BUTHUC TCXHUKU U TEXHOIOTHI

Hcnonp3oBaTh TeOpeTHUYECKHE 3HAHUS MO (U3KMKE B MOBCEIHEBHOM
KU3HH I OoOecrieueHus O€30MacHOCTH TpU  OOpameHuu ¢
npubopaMu W TEXHUYECKUMH YCTPOMCTBaMH, JJsI COXpaHEHUs
30pOBbSI M COOJIOIGHUSI HOPM SKOJIOTMYECKOTO IOBEJICHHUS B
OKpY’Karollen cpeze

PabGotaTh B rpymime ¢ BBIIOJHEHUEM PA3IMYHBIX COLUAIBHBIX POJIEH,
IUIAaHUPOBaTh ~ pabOTy  TIPYNNbl, PalUOHAIBHO  PACHPENEINATh
O0S3aHHOCTH W IUIAHUPOBATH JICATETHHOCTh B  HECTaHIAPTHBIX
CUTYyallUsiX, aJIeKBaTHO OIIGHWBATh BKJAJ KaXJOTO W3 YYaCTHUKOB

TPYIIBI B PEILICHUE pacCMaTpUBaeMOi MPOOIeMBbI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

pasaejaa 3JIEMECHTA

Kon Kox npoBepsiemoro

IIpoBepsiemMble 3J1eMeHTBHI COIeP:KAHUS

OU3NKA 1 METOAbI HAYYHOI'O [TIO3HAHW A

1.1

1.2

®usuka — Hayka o npupoxae. Hayunbie
METO/1bl I03HAHUS OKpYrKaro1ero Mupa. Poip
JKCIIEPUMEHTA M TEOpUHM B  Ipouecce

MO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (PHU3UKE

MopnenupoBanue ¢GU3NYECKUX SIBICHUH U
MIPOLIECCOB. Hayuneble TUIIOTE3BI.
Ou3nyecKkue 3aKOHbI U TeOopuH. [ 'paHUIIBI
IIPUMEHUMOCTH bu3naeckux 3aKOHOB.
[Mpunnun cootBerctBua. Pomb u  Mecto
¢u3nkn B (QOPMHPOBAHWU COBPEMEHHOM
HAay4YHOM KAapTUHBI MHUpPA, B MPAKTHUYECKOMN

NEeITEILHOCTH JII0IEH

MEXAHUKA

2.1.1

2.1.2
2.1

2.1.3

#i#HPari#KMHEMATHUKA

MexaHn4deckoe JABWKCHUC.
OTHOCHUTENBHOCTh MEXaHHYCCKOT'O

nBuxkeHust. CucreMa orcuéra. TpaekTopus

Ilepemerienue, CKOpoCTh (CperHssl CKOPOCTb,
MTHOBEHHAss CKOPOCTb) U  YCKOpPEHHE
MaTepuaibHON TOYKH, UX MPOEKIUU Ha OCHU
CHUCTEMBI KOOPJIMHAT. Crnoxenue

MIEPEMELLIEHUH U CIIOKEHUE CKOPOCTEN

PaBrOMepHOE u PaBHOYCKOPEHHOE
MPSIMOJIMHENHOE JIBUKECHUE. I'paduxu
3aBUCUMOCTHU KOODPJMHAT, CKOPOCTH,
YCKOPEHMUH, NyTM W IEepeMElICHUs

MaTepI/IaJIBHOﬁ TOYKHU OT BPCMCHU




514 CBoOonHOe maneHue. Y CKopeHue
o CBOOOIHOTO MaIcHUS

KpuBonuneiinoe naBukeHue. PaBHOMEpHOE
JNBIDKEHUE  MATEpPUAJIbHOM  TOYKH IO
2.1.5 OKPY>KHOCTH. YTJIOBasi CKOPOCTb, JIMHEHHAs
CKOpPOCTb. ITepuon u 4acToTa.

LenTpocTpeMuTenbHOE YCKOPEHHE

TexHuueckue  yCTpOMCTBA:  CHUIOMETD,
2.1.6 JBUKEHHE CHapsIOB, LIEMHBIE M PEMEHHbBIE
nepegadu
IIpakTuueckue paboTHI. H3mepenue
MIHOBEHHON  ckopoctH.  VccnepoBanue
COOTHOUIEHUS MEXAY MyTsMU,
MIPONUJICHHBIMU TEJIOM 32 IOCJIE0BATEIbHbIC
517 paBHbIE  INPOMEXKYTKM  BpPEMEHU  IpHU
o PaBHOYCKOPEHHOM JBM)KEHHUU C HadaJbHOU
CKOpPOCTBbIO, paBHOM Hymwo. H3ydyenue
JNBIDKEHUSI IIapUKa B BSI3KOM JKHJIKOCTH.
W3yuenne nBUKEHUS Tena, OpPOLIEHHOTO

TOPHU30HTAJIBLHO

#HPari#H## IMHAMUKA

IIpyanun  otHocurenbHOcTH  ['amumies.
221 IIepBeii 3axkoH HeroTona. MHepunanbHble

CHUCTEMBI OTCUETA

) Macca tena. Cuna. IlpuHnuun cynepno3unnuu

CHUJI

29 Bropoii 3akon HeroToHa 111 MaTepuaibHON

513 TOYKH B WHEPIHUATBHON cHUCTEME OTcuéra
(UCO). Tpernit 3axkon HeroToHa mis

MaTCprUaJIbHBIX TOUCK

3akoH  BceMupHoro Tsarorenus. Cuna
224 TsokecTu. IlepBasi kocMuueckas CKOPOCTb.

Bec tena

225 Cuna ynpyroctu. 3akoH ['yka




2.3

22.6

227

Cuna tpenus. Cyxoe Tpenue. Cuna TpeHus
CKOJIb)KEHUSI U CHUJla TPEHUS  IOKOS.
Koaddunment tperns. Cuia conpoTUBIICHUS

IIpH ABMXKCHUU TEJIa B ) KUAKOCTH HUJIM I'a3€

HOCTyrIaTeJ'II)HOC " BpalllaTCJIbHOC ABHUKCHUEC

a0COFOTHO TBEPIOTO Tema

2.2.8

MOMGHT CHJIBI OTHOCHUTCIIBHO OCHU BpaH_[eHI/IH.
[Tnedo cuibl. YcitoBUs paBHOBECHS TBEPIAOTO
teaa 8 UCO

229

2.2.10

TexHuyeckue yCTpOMCTBA: MOAIIMITHUKH,

ABUIKCHUC NCKYCCTBCHHBIX CIIYTHUKOB

[IpakTuueckue paboTsl. M3yuenue nBuxeHus
Opycka MO HaKJIOHHOM IUIOCKOCTH THOJ
JeiicTBMeM Heckonbkux cuil. MccnenoBanue
3aBUCHUMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIINX
B JnehopMuUpyeMor TPYKUHE U PE3UHOBOM
oOpasiie, OT BEIMYUHBI HX JedopManuu.
Uccnenosanue yCIIOBUM paBHOBECHsI

TBépI[Ol"O T€JIa, UMCIOIIECTO OCh BpalllCHUSA

#HH#Par#H#3AKOHBI COXPAHEHIMA B MEXAHUKE

I/IMHYJ'ILC MaTepHaHBHOﬁ TOYKH, CHCTCMBI

2.3.1 MaTepUadbHBIX Todek. MMmynbc cuiibl u
N3MEHEHHE UMITYJIbCa Tella
532 3akoH coxpaHeHuss umnyiasca B HCO.
o PeakTnBHOE IBIKEHUE
233 PaGora cubl
234 MomHOCTb CHIIBI
535 Kunernueckas  sHepruss  MaTepuaibHOU
o TOYKH. Teopema 0 KHHETUYECKON SHEPTUN
[TorenunaneHas sHeprus. IloTeHnmanbHas
036 SHEprus yIpyro nepopMUpPOBaHHON

npyxuHbl. [loTeHnmanpHas »HEprust Tena

BOJIM3HU MOBEPXHOCTHU 3emiu




HOTGHI_[I/IaHBHBIe N HCIIOTCHIMAJIbHBIC CHJIBI.

CBs13b pa6OTBI HCIMOTCHOHAJIBHBIX CHII C

2.3.7 HU3MEHEHUEM MEXaHUYECKOU SHEPruu
CHUCTEMBI Tel. 3aKoH COXpaHCHHUS
MEXaHUYECKON IHEPTrun

2.3.8 VYupyrue u Heynpyrue CTOJIKHOBEHUS

3.9 TexHu4eckue yCTpONCTBA: IBUKCHUE PAKET,

o BOJOMET, KOIIEP, IPYKUHHBIA TUCTOJIET

[Ipaktrueckue paboThl. M3ydeHue CBs3M

5310 CKOpPOCTEM Tea IMpH HEynpyrom  yiaape.

HccnenoBanue CBs3M pa6OTBI CHJIIBI C

H3MCHCHHEM MEXaHHMYSCKOM OHCPIUu TCjia

3.1

MOJIEKVYJISIPHAS ©®U3UKA U TEPMOJAMHAMUKA
##H#Par####OCHOBBI MOJIEKYJISPHO-KUHETUYECKOM TEOPHU

3.1.1

OCHOBHbBIE ~ TIOJIOKEHUST  MOJIEKYJISIPHO-
KUHETHYECKON TEOPUH. BpoyHnoBckoe
neuxenne. uddysus. Xapakrep ABHKEHUS

n BSaHMOI[CfICTBHH qacTull BEIICCTBa

3.1.2

Mopgenu cCTpoeHUs] Ta30B, KUJIKOCTEH U
TBEPABIX Ted U OOBSCHEHHUE CBOWCTB

BEIIECTBA HA OCHOBE ATHX MOJICICH

3.1.3

3.1.4

Macca wmonekyn. KomnuecTBo BeliecTsa.
[TocTostHHas ABoraapo

TermoBoe paBHOBecue. Temmeparypa u e€

n3mepenue. [Ilkana temneparyp Lenscus

3.1.6

Mopnens  upeanpHoro rasza. (OcHOBHOE
ypaBHEHUE MOJIEKYJIIPHO-KHHETHYECKON

TCOpHUU UACAILHOI'O Ir'a3a

AbGcouoTHas TemIeparypa Kak Mepa cpeHei
KUHETHYECKON JHEpPruu TEILIOBOI'O
IBKeHUs vactull rasa. Illkxana temmneparyp

KenbBunua

VYpaBuenue Kianeitpona — Menzeneesa.

3akoH JlaabTOHA




3.1.8

I'azoBble 3ax0HBI. M30mponeccsl B U1eaabHOM
rase ¢ MOCTOSIHHBIM KOJIMYECTBOM BEILECTBA!

U30TEepMa, U30X0pa, n300apa

3.1.9

3.1.10

TexHudyeckue  yCTpOMCTBA:  TEPMOMETP,

OGapometp

[IpakTuueckue paboTsl. M3MepeHnue macchel
BO3/lyXa B KJIaCCHOM KoMHare. MccnenoBanue
3aBUCUMOCTH MEXTY napaMeTpamu

COCTOSIHUA Pa3pCKCHHOIO ra3a

32

OCHOBbI TEPMOJIMHAMUKN

3.2.1

322

TepmoauHamuueckass cucreMa. BHyTpeHHsS
JHEPrusi TEPMOJUHAMMYECKON CHUCTEMBI U

CITIOCOOBI €€ N3MEHEHU S

KommyecTBO TEIUIOTHI U pa60Ta. BHYTpeHHHH

OHEPIUsa OAHOATOMHOI'O NACAJIIBHOI'O Ira3a

323

324

Buapl Tersonepenayu: TEIIONPOBOIHOCTb,
KOHBEKIIHSI, H3Ty4eHue. TerioéMKOCTh Tena.
VnenpHas TEIUIOEMKOCTL BelllecTBa. Pacuér

KOJIMYCCTBA TCIUIOTHI IIPU TCTLJIOIIEpEaauc

IIepsbiit 3aKOH TEPMOJIUHAMUKH.
[Ipumenenue IIEPBOro 3aKOHA
TEPMOJAUHAMUKH K U30IIPOLIECCaM.

I'padmueckas unTepnperanus paboTsl ra3a

325

Tennossle MamuHbl. [IpuHIMDEl nelcTBUSA
TETIOBBIX MamuH. [TpeoOpa3oBanus sHepruu
B TeioBbiX MammHax. Koadduument
nosiesHoro  geiictBus  (mamee —  KIIM)

teruioBoid MamuHkl. [{ukin Kapuo u ero KII/]

3.2.6

Bropoit 3aKOH TEPMOJIUHAMUKHU.
HeoGpatumocTs mponeccoB B MPHUPOJIE.
TemoBele  nmBHUratenu.  DKOJIOTMUYECKHE

MPOOJIEMBI TETNIO3HEPTETUKH

3.2.7

Texnuueckune YCTpOMCTBA: J(BUTaTENIb
BHYTPEHHETO cropaHus, OBITOBOA

XOJIOAWIBHHUK, KOHIUITHOHED
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4.1

3.2.8

[IpakTnueckue paboThI. N3mepenue

yAEIbHON TEMI0EMKOCTH

#H#H#Par###AI'PEI’ATHBIE COCTOSHIMA BEHIECBA. ®A30BbIE

I[NEPEXO/bI

3.3.1

332

[TapooGpazoBanue u KOH/ICHCAIIHS.
Hcnapenue u xunenuwe. YjaenbHas TeruioTa
mapooOpa3oBaHMUsL. 3aBUCUMOCTH

TEMIICPATYPhI KUIICHUA OT AaBJICHUSA

AOCONIOTHAS W OTHOCHUTENbHAS BJIAXKHOCTH

BO31yxa. HacelmeHHslii map

3.33

Teépmoe  Temo.  Kpucrammueckue U
amop¢Hble Tena. AHHU3OTPONHUS CBOWCTB
KpuCTaJlJIOB. )KI/II[KI/IG KpHuCTaJlJIbI.

CoBpemeHHbIE MaTeprallbl

3.3.4

3.35

3.3.6

[InaBnenve u KpuctauMzanus. Y elbHas
TerioTa mwiasiaeHus. Cyonumanus
VYpaBHeHHe TEII0BOro 6anaHca
TexHuueckue yCTpOMCTBA: TUIPOMETP U
NICUXPOMETP,  KaJOpPUMETP,  TEXHOJIOTUU
MIOJIyY€HHUSI COBPEMEHHBIX MaTEPHAIIOB, B TOM

YHUCJIIC HAHOMATCPHAJI0B, U HAHOTCXHOJIOTHHN

3.3.7

[IpakTnueckue paboTHI. Nsmepenue

BJIA’)KHOCTH BO3ayXa

SJIEKTPOAMHAMUKA
###HPar#t##OJIEKTPOCTATUKA

4.1.1

4.1.2

OnexkTpu3anus TeNl. OJEKTPUUYECKUI 3apsi.
JIBa Bu/1a 2JEKTPUUECKUX 3apsII0B
[IpoBoaHMKY, JTUDIIEKTPUKU U

MOJYTPOBOTHUKH

4.1.3

3aKOH COXpaHEHHs JIEKTPUIECKOTO 3apsiia

4.14

B3aumoneiicteue 3apsanoB. 3akon Kymnona

Onexkrpuueckoe  mnose.  Hampsok€HHOCTB

3JIEKTPUYECKOIO TI0JIAL. [TpuHIMN




4.2

4.1.6

cynepno3uiuu. JluHuM  HANPSHKEHHOCTH
3JEKTPUYECKOTO MOJIS

Pabora cun OJICKTPOCTATUYCCKOI'O  I1OJIA.

Ilorenuuan. Pa3HocTh MOTEHIINATIOB

4.1.7

HpOBO,IIHI/IKI/I U OUSJICKTPUKU B IMOCTOAHHOM
OJICKTPUYCCKOM  IIOJIC. I[I/IBHeKTpI/I‘IeCKaH

IIPpOHUIIACMOCThb

4.1.8

DNEeKTPOEMKOCTb. Konpaencarop.
DneKTPOEMKOCTh IUIOCKOTO KOHAEHCATOpA.

DHeprus 3apsKEHHOr0 KOHAEHCaTopa

4.1.9

Texnudeckue yCTPOHCTBA:  3JIEKTPOCKOIL,
JIIEKTPOMETP, IJIEKTPOCTATHYECKash 3aIluTa,
3a3eMJIeHHE AIIEKTPONIPUOOPOB,

KOHJIEHCATOP, KCEPOKC, CTPYWHBIN ITPUHTED

4.1.10

[IpakTueckue paboTHL. Hsmepenue

SHeKTpOéMKOCTI/I KOHIACHCATOpPa

HHPar##H#IIOCTOSIHHBIN DJIEKTPUUYECKUU TOK. TOKU B

PA3JIMYHBIX CPEJJAX
VYcnoBusi  CyIIeCTBOBAaHUS  MOCTOSTHHOTO
4.2.1 JJIEKTPUYECKOTO TOKa. MCTOYHMKHM TOKA.
Cuia Toka. [TocTossHHBIN TOK
4.2.2 Hanpspkenue. 3akon Oma a1 ygacTka 1enu
423 DNEeKTPUUYECKOE COMPOTUBJICHUE. Y IeThHOE
o CONPOTHUBIIEHUE BEILIECTBA
124 [TocnenosarensHoe, napajuiebHOE,
o CMEIIaHHOE COEIMHEHUE MTPOBOITHUKOB
PaGora snextpuueckoro Toka. 3akoH [xoyns
4.2.5
— Jlenna
4.2.6 MOIIHOCTD 3JIEKTPUYECKOTO TOKA
anexTpoaBxkymas cuna (mamee — JJC) u
427 BHYTPEHHEE  COMNPOTUBIECHHWE HCTOYHHUKA

ToKa. 3akoH Oma a7 NOJHOM (3aMKHYTOM)

BHCKTqueCKOﬁ OCIIN. KOpOTKOC 3aMbIKaHHUC




4.2.8

4.2.9

ONEeKTpOHHas  IPOBOAMMOCTb  TBEPIBIX
METaJUIOB.  3aBUCUMOCTb  COIPOTHBIICHUS
METaJIOB oT TEeMIIepaTyphl.

CBepXnpoBOIUMOCTD

DJIeKTpUYECKUi TOK B BakyyMme. CBoiicTBa

3JIEKTPOHHBIX IIyYKOB

4.2.10

4.2.11

4.2.12

4.2.13

4.2.14

[TonynpoBoiHUKHU. CobcTBeHHAS u
puMecHast POBOANMOCTD
II0JIyIpOBOIHUKOB. CBOMCTBA p-n nepexona.

[TonynpoBoIHUKOBBIE TPUOOPHI

:‘)HGKTpI/I‘IeCKI/Iﬁ TOK B QJICKTPOJIUTAxX.
SJIGKTPOJII/ITI/I‘-ICCKBJI JUCCoLaIus.

DIeKTponn3

DNEeKTPUUIECKUI TOK B rasax.
CaMOCTOSTEIBHBIE W HECAMOCTOATEIbHBIN
paspsn. Paznudnbie TUITBI CAMOCTOATEIHEHOTO

pazpsna. Monnus. [1nazma

TexHnueckue  ycTpoiicTBa:  aMIEpMeETp,
BOJIBTMETD, peocTar, HUCTOYHHUKU TOKa,
JJIEKTPOHArpEBaTEIbHbIE npudopHl,
3JIEKTPOOCBETUTEIILHBIC puoopHI,
TEPMOMETP  CONPOTHUBJICHUS, BaKyyMHBIN
UOJl, TEPMUCTOPbl U  (HOTOPE3UCTOPHI,

HOJ'IyrIpOBOI[HHKOBLIfI AUoA, ralbBaHHUKa

[IpakTnueckue paloTHI. Nzyuenne
CMEIIAaHHOTO COEIMHEHUS PE3UCTOPOB.

N3smepenne DJIC ucTOYHMKA TOKa M €O
BHYTpEHHero comnpoTusienus. HaGmronenue

QJICKTPOJIMU3a

11 KUIACC

Kon Koanposepsiemoro
pasaeJa 3JIEeMEeHTAa

IIpoBepsiemble 3JIeMEHTBI COIEP:KAHUSA

4

OJIEKTPOJMUHAMUKA




4.3

#HH#HParH#MATHUTHOE I10JIE. ODJIEKTPOMAI'HUTHA A

4.3.1

HMHAYKINA
IlocTtosHHble MarHuThl. B3aumoneicTaue

IIOCTOSAHHBIX MAarHuToOB

432

MaruauTtHoe 107€. BeEKkTOp MAarHUTHOMN
nHaykuud.  IlpuHnun — cynepnosunun.
JIuaum MarnuTHOM MHAYKuMU. KapruHa
JUHUM  MarHUTHOM  HWHIYKIMU  TIOJIS

IIOCTOSAHHBIX MAarHuToOB

433

434

MarHuTHOE TOJie TPOBOJHUKA C TOKOM.
Kapruna nuHM 10N JUIMHHOTO MPSIMOTO
MPOBOJIHUKA W 3aMKHYTOTO KOJBIIEBOTO
IIPOBOJIHUKA, KATyIIKH C TOKOM. ONBIT
Opcrena. B3aumozeiictBue npoBOIHUKOB

C TOKOM

Cuna Amnepa, €€ MOyJb U HallpaBJIEHUE

4.3.5

4.3.6
4.3.7

4.3.8

Cuna  Jlopenma, €€ wmonyib |
HampaBjieHue. JIBuKeHue 3apsyKEHHON
YaCTHUIIbI B OJJHOPOJHOM MarHUTHOM TIOJIE.
PaGora cunel Jlopenia

SIBneHune ANeKTPOMArHUTHON UHAYKIIMU
[ToTok BekTOpa MarHUTHOM MHAYKLIUH
SOJIC WHYKIHUH. 3akoH

3JIEKTPOMAarHuTHOM MHAyKunn Papanest

4.3.9

BuxpeBoe anextpuueckoe mone. I/C
UHAYKIUH B IMPOBOJHUKE, IBHKYILEMCS
MOCTYTATEIBHO B OJTHOPOZHOM

MAargouTHOM IIO0JIC

4.3.10

[IpaBuio Jlenna

4.3.11

4.3.12

NHIyKTUBHOCTB. SABnenue
camounaykiuu. 3/]C camonHIyKIuu

3HepPH}I MAaroiuMTHOr0O IMOJIA KaTyliKu C

TOKOM

4.3.13

DIEKTPOMArHUTHOE TI0JIE




TexHudeckue yCTPOMCTBA: IIOCTOSTHHBIE

MarHMThl, ANIEKTPOMArHUTBI,
4.3.14 JIEKTPOJIBUTATEb, YCKOPUTEIH
JIEMEHTApHBIX YacTHUll, WHAYKLHUOHHAs
neyb
[IpakTuueckue  pabOTHI. N3yuenne
MarHuTHOIO TMOJI KaTYIIKH C TOKOM.
43,15 HccnenoBanue AEUCTBUA  IOCTOSTHHOTO

Mar"gura Ha pamMKy C TOKOM.
HUccnenosanue SIBJICHUS

SHeKTpOMaFHHTHOﬁ HHAYKIOHUU

KOJIEBAHUMA 11 BOJIHBI

MEXAHUYECKHUE U SJIEKTPOMATI'HUTHBIE KOJIEGAHMA

5.1.1

5.1.2

KonebarenbHas cucrema. CB0oOOIHBIE
KojeOaHus. ['apMOHHMYECKUE KOJICOaHMS.
ITeprion, wacrora, ammmrtyna u ¢asa

KOJIeOaHu

[IpyxuHHBIA MasTHUK. MareMaTu4ecKui

MasaATHHUK

5.13

VYpaBHEHHE TapMOHUYECKHUX KOJICOAHUH.
Kunematnueckoe  u  AMHAMUYECKOE

OIMCAaHME KOJIE0ATEIBHOTO JIBUKECHUS

5.1
5.14

[IpeBpamienue SHEPIUU pu
rapMoHHYeckux  KkonebOaHusix.  CBs3b
aAMIUTUTYIbI KoJIeOaHu HUCXOJIHOU
BEJTMYMHBI C aMIUTUTyJaMU KoJieOaHui e

CKOPOCTH M YCKOpPEHUs

5.1.6

Konebarenbubiit  koHTYp. CBOOOIHBIE
JJIEKTPOMAarHUTHBIE KoJIeOaHus B
UAeaIbHOM  KOJIEOAaTeIIbHOM  KOHTYpE.
AHanoruss MeXIy MEXAHUYECKUMHU H
AEKTPOMArHUTHBIMH KOJIeOaHUSIMHU.

®opmyina Tomcona

3akoH COXpPAaHCHUS SHEPTHUU B UACAIIBHOM

KoJe0aTeTbHOM KOHTYpE




5.1.7

5.1.8

BrinyxaeHHnbie MEXaHUYECKHE
kosiebannsa. Pesonanc. PesonanchHas
KpHBas. Beinyxaennbie

OJICKTPOMAardHuTHBIC KoJIeOaHHS.

[Tepemennbiii  TOK. CUHYCOMAQIbHBIN

IIEPEMEHHBIN TOK.

5.1.9

MomHocTb [IEPEMEHHOTO TOKa.
AMIUTUTYIHOE U JIEUCTBYIOIIEE 3HAUYCHUE

CHJIbI TOKA W HAITPAKCHUSA

5.1.10

5.1.11

Tpancpopmarop. [IpousBoxacTso,
nepeaaya U noTpedieHne dJIEKTPUIECKON
SHEPruu. OKOJOTUYECKHE PHUCKH IIpH
IIPOU3BOJICTBE UIEKTPUUYECKON SHEPIHH.
Kynberypa WCTIOJH30BAHUS
JIEKTPOIHEPIUU B TIOBCEAHEBHOM KU3HU
Texnuueckue ycTponcTBa: ceiicmorpad,
IEKTPUUYECKUI 3BOHOK, JMHUU

QJICKTponepcaavd

5.1.12

[IpakTnueckue pabotel. MccnenoBanue
3aBHCUMOCTH IIepUoJia MalbIX KoJeOaHui
rpy3a Ha HUTH OT JJIMHBI HUTH U MaccChl
rpy3a. MccrnenoBanue nepeMeHHOro TOKa
B 1enu u3 MOCJIEI0BATEIBHO
COEIMHEHHBIX KOHJEHCATOpa, KaTylIKN U

pesucropa

###ParHH#MEX AHUYECKUE U DJIEKTPOMATHUTHBIE BOJIHBI

5.2.1

5.2

52.2

Mexannueckue BOJIHBI, YCIIOBHS
pactpoctpanenus. llepuoa. Ckopocth
pactpocTpaHeHUsT ¥ JJIMHA  BOJIHBI.

HonepeqHLIe " IpOJO0JIbHBIC BOJIHBI

###Par### ntepdepenus u tuppaxius

MEXaHHNYECKUX BOJIH

523

3Byk. CkopocTh 3ByKa. ' poMKOCTB 3ByKa.

BricoTta Tona. TemOp 3Byka




5.3

524

525

ONEKTPOMarHUTHBIE  BOJIHBI. Y CJIOBHSA
U3JIyd4EHUS DJIEKTPOMATHUTHBIX  BOJIH.
B3anmHuas opuenrtanus Bektopos E, B u v

B BHCKTpOMaFHHTHOﬁ BOJIHE B BAKyyM€

CBoiicTBa  DJIEKTPOMArHUTHBIX  BOJIH:
OTpaKeHHE, TPETOMIICHHUE, MOJSpU3aLus,
mudpakmus, uHTepdeperus. CKopocTh

OJICKTPOMAriMuTHBIX BOJIH

5.2.6

[Ixana JIEKTPOMAarHUTHBIX BOJIH.
[IpumeHeHNne 2E€KTPOMAarHUTHBIX BOJIH B

TEXHHUKE U OBbITY

5.2.7

HpI/IHHI/IHBI pPagruoCBA3N U TCICBUACHUA.
Pa,Z[I/IOJ'IOKaI_[I/IH. :‘)HeKTpOMaFHI/ITHOC

3arpsAI3HEHUE OKPYXKAIOLIEH CpeIbl

5.2.8

5.3.1

TexHuueckue ycTpouCTBa: MYy3bIKaJbHbIE
HHCTPYMEHTEIL, YJIbTpPa3ByKOBast
JUAarHoCTUKa B TEXHUKE M MEIULUHE,
pamap, paauONPUEMHHK,  TEIEBU30D,

anTeHHa, Tenedon, CBU-neun

##HParfH##OIITUKA

HpHMOHHHCﬁHOG pacnpoCTpaHCHUC

CBETa B OJIHOPOJIHOM cpene. JIyu cBeTta

5.3.2

OtpaxkeHue cBeTa. 3aKOHBl OTPAKEHUS
cseta. [locTpoeHue n300paxeHHii B IIIOCKOM

3epKaje

533

[Ipenomnenne cBera. 3aKOHBI MPETOMIICHUS
CcBeTa. AOGCOTIOTHBIH MOoKa3aTellb

MIPEIOMIICHHUS

534

535

Iomuoe BHYTPEHHEE OTpaXKEHHE.
[IpenenbHbIN yroyl NOJHOIO BHYTPEHHETO

OTpaXKCHUMA

Hucnepcust cera. CIlOXHBIM cOCTaB

Oenoro cBera. L{Bet




5.3.6

Cobwuparoliiue ¥ paccerBaIOIINE JTHH3BI.
Tonkas nuH3za. POKYCHOE PACCTOSHUE U
ONTHYECKass CHJIa  TOHKOM  JIMH3BL
[Toctpoenue n300pakeHU I B
COOMpAIOIIMX W PACCEMBAIONIMX JIMH3AX.
®opmysia TOHKOM JIMH3BI. Y BEJIUYEHHUE,

JIaBaeMoe€ JIUH30HU

5.3.7

5.3.8

5.39

5.3.10

IIpeneinsr [IPUMEHUMOCTHU

FCOMeTqueCKOﬁ OIITUKH

Wutepdepennus  cBera. KorepeHTHbIC
WCTOYHUKHA.  YCIOBUS  HAONIOJACHUS
MaKCUMYMOB u MUHHUMYMOB B
MHTEPPEPEHIIMOHHON KapTHUHE OT JBYX
cHH(]A3HBIX KOTEPEHTHBIX HCTOYHUKOB
Hudpaknus  ceera.  JudpaknmonHas
peméTka. YcnoBue HaOIIOIEHUS TIIaBHBIX
MaKCUMYMOB npu naJIcHuu
MOHOXPOMATHYECKOTO cBeTa Ha
TUGPAKIIMOHHYIO PEHIETKY

[Tonspuszanusa ceera

5.3.11

TexHudeckue yCTpPOWCTBA: OYKH, JIyIa,
¢doTroanmnapar, NPOEKLUUOHHBINA ammapar,
MHKPOCKOII,  TEJIECKON,  BOJOKOHHAas
ONTHKA,  JAudpakIUOHHas  pemeéTka,

TIOJISIPOU/T

5.3.12

[Ipaktnueckne  pabotel.  M3mepenue
roKasareJs npenomienus. MccienoBanue
CBOMCTB  W300pakeHWH B  JMH3aX.

Ha6J'IIO)IeHI/IC AUCTICPCUN CBCTA

BJIEMEHTAI CITIELITUAJILHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'panuubl NPUMEHMMOCTH KJIACCUYECKOM
MEXaHUKH. [TocTynater TEOPUH
OTHOCHUTEIIBHOCTHU: VHBAPUAHTHOCTh
MOAYJA CKOPOCTH CB€Ta B BaKyyMe,

MPUHIUI OTHOCUTEIbHOCTH DUHILITEHHA




6.2

OTHOCUTENBHOCTh OIHOBPCMCHHOCTH.
3aMCI[J'IeHI/Ie BpPpEMCHH W COKpallCHUE

JJIMHBI

6.3

DHeprus ¥ UMIYIbC CBOOOTHOMN YaCTHIIBI

6.4

CBsi3b Macchl C SHEPrUEH U HMITYJIHCOM
CBOOOJIHOM YacTHUIBl. ODHEPrus TOKOS

CcBOOOIHOI Y4aCTULIBI

KBAHTOBAA ®U31KA

7.1

H##Par###JIEMEHTBI KBAHTOBOM OIITUKU

7.1.1

7.1.2

7.1.3

7.1.4
7.1.5

7.1.6

®ortonel. Popmyna Ilnanka cBs3u
9HEpruu (POTOHA C ero 4acTOTON. DHEPrHs
Y UMIyJIbC POTOHA

OTKpbITHE u HCCIIeIOBAHUE
¢doroadpdexra. Omprter A.I'. Cronerona.
3akonbl poTtodddekra

YpaBHeHUE DOHHIITEeNHA hilat: ¢
dbororddexkra.  «KpacHas  rpaHUIAN
¢dororddexra

Jasnenue ceera. OnbiTel [1.H. JIebeneBa
XUMHYECKOE JEHCTBHE CBETA
Texauueckue ycTponcTBa: (GOTOIIEMEHT,
¢dboTonaTuuK, COJIHEYHas Oarapes,

CBETOINO/I

7.2

CTPOEHUE ATOMA

7.2.1

Monens aroma Tomcona. OmBITEI
Pesepdopna o uccnenoBaHUIO CTPOSHHS

aToMa. HnaHeTapHasI MOJCJIb aTOMa

7.2.2

ITocrynater  bopa.  W3nyuenne u
noryomeHue (GOTOHOB TMpH  Iepexojie
aToMa C OJIHOTO YpOBHS DJHEPrUH Ha
apyroi.  Buper  cnektpoB.  Cnektp

YPOBHEW dHEPIUHU aTOMa BOJAOPOAA

7.2.3

BommoBele cBolicTBa wacTtuil. BoJHEI 1

bpoins. KopnyckynsipHo-BoIHOBOMI




7.3

7.2.4

nyanu3M. Jludpakius 5SIeKTpOHOB Ha
KpUCTaju1ax

CroHTaHHOE U BBIHYXXJICHHOC U3TYUYCHUC.

YCTpoiicTBO M PUHIIMIT paOOTHI J1azepa

7.2.5

TexHudeckue yCTpouCTBa: CIIEKTPAIbHbIN
aHanu3 (CIIEKTPOCKOI), Jla3ep, KBAHTOBBIN

KOMITBIOTEP

7.2.6

7.3.1

7.3.2

[Ipaktuyeckne pabotel. Habmogenue

JIMHENYaToro CIICKTpa

ATOMHOE APO

Metoapl HaOMIONEHHUST W PETHCTPALUN

QJICMCHTAPHbIX YaCTUIT

OTKpbITHE PATHUOAKTUBHOCTH. OIBITHI
Pesepdopaa mo ompeneneHuio cocraBa
paaroakTUBHOrO u3nyudeHus. CBOMCTBa
anb(ha-, Oera-, raMMa-u3JIyqdeHusl.
BnusHue pagrioakTUBHOCTH Ha IKUBBIC

OpraHu3MBbI

7.3.3

7.3.4

OTkpplTHE  TPOTOHa U HEUTpOHA.
Hyxnonnas mozens siapa I'eiizenOepra —
WBanenko. 3apsa aapa. MaccoBoe 4ncio

sapa. M3oTonsl

Anbda-pacnan. ONEeKTPOHHBIN u
MO3UTPOHHBIM  Oera-pacnaa. ['amma-
n3JlydeHue. 3aKOH  PaJUOAKTUBHOIO

pacmania

7.3.5

3Hepr1/151 CBiI3M HYKJIOHOB B  dApC.

SAnepusie cunbl. Jlepekt Macchl sapa

7.3.6

7.3.7

SAnepuble peakuuu. JlenmeHue M CHHTE3
A1ep

Snepusiii  peaxktop.  TepMosnepHbli
cunte3. [IpoOiemMbl U  MEPCHEKTUBBHI
SIEPHOM  DHEPreTUKU. OKOJOTHYECKUE

ACMeKThI AEPHON SHEPIeTUKH




7.3.8

OnemeHTapHple  4acTUlbl.  OTKpbITHE
MO3UTPOHA. @DyHaMeHTaIbHbIE

B3aUMOJEHUCTBUSA

7.3.9

TexHudeckue yCTpOMCTBA:  JO3UMETP,
kamepa BuiibcoHa, SAIIEpHBIA peaKTop,

aroMHas oom0a

7.3.10

ITpaktuueckue pabotsl. HMccnenoBanue

TPEKOB HaCTuIj (HO T'OTOBBIM

¢dororpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

8.2

8.3

Bun 3Bé3mHoro nHeba. Co3Besnus, sipkue

3Bé3I[LI, IIJ1aHCTBI, X BUAUMOC IBMXKCHUC

Conueunas cucrema. I[lmaHeTsl 3€MHOU
rpynmbl.  [lnmaHeTbl-rUranTel W HX
CHyTHI/IKI/I, KapJII/IKOBI)IC IIJIAHCTHI. MaJII)IG

testa ComHEYHOH CUCTEMBI

Connue, dortochepa u armocdepa.

ConHeuHas aKTHBHOCTH

8.4

Ucrounuk suepruu CoHia u 38E371

8.5

3BE31bI, UX OCHOBHBIE XapaKTEPUCTHKHU:
Macca, CBETUMOCTb, pajinyc, TeMIepaTypa,
ux B3alMOCBSI3b. Huarpamma
«CTIEKTPATBHBIA KJIACC — CBETUMOCTB.
3BE3bI IVIABHOM  MOCJIEAOBATEIbHOCTH.
3aBUCUMOCTh «Macca — CBETUMOCTBY» st

3BE3/] ITIaBHOM MOCIEN0BATEILHOCTH

8.6

#H##Par###BHyTpeHHEE CTpOCHUE 3BE3L.
COBpeMeHHI)Ie IpEACTaBICHUA (6]
porcXokaeHnn U 3Bomonuu ConHua U

3BE3]1. DTaNbI JKU3HU 3BE3]T

8.7

Mneunsiii [lyte — nHama [amakTuka.
CnupanbHasgs  cTpykrypa  ['amaktuku,
pacmpeneneHue 3BE3M, Ta3a M IIBLIM.

Ilomoxenue wu naBmwxkenne CoaHila B




8.8

lanaktuke. Ilnockas wu chepudeckas
noAcucTemsl ['anakTuku

Tunel ranaktuk. PaguoranakTukd U

KBa3apbl. YEpHBIE ABIPHI B APAX TAJAKTHK

8.9

Bcenennas. Pacmmpenue BceneHHoOi.
3akoH XaOOma. Pa3Oeranume rajgakTuK.
Boszpact u paguyc Bcenennoit, teopus
Bbonbmioro B3peiBa. Mojenb «ropsiyeit

Bcenennoin». PennkroBoe usinyuenue

8.10

Macmrabnast  ctpykrypa  BceneHHoi.
Meraramnaktuka. Hepeménnbie mpooiiembl

aCTPOHOMHH




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

®dwusuka. 10 knacc : yaeOHuK, i1 06meoodpazoBar. Opranu3anuii : 0a30BbIi U
yray6n. Yposuu / I'. 1. Msxkumes, b. b. Byxosues, H. H. CoTckuii; noz pen.
H. A. IlopdentbeBoit. — 7 — uzn. — M. : IIpoceenienue, 2020.

®dusuka : 11 — i kiacc : 6a30BbId U yIIIyONIEHHBIN YpOBHH : yueOHuk / I'. 5.
Mskumes, b. b. bByxosueg, B. M. Uapyrus ; nox pea. H. A. ITopdentbeBoit. —
13 — e u3n., crep — Mocksa [Ipocsemenue, 2025.

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

KouTtponsHo — uzmepurensubie Mmatepuanbl. Guszuka 10 kimace / Coct. H. W.
3opun. — M. : BAKO, 2012.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

bu6moreka IJOK
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