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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro ypoBHSI Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJIOKEHUH M TPeOOBAHMM K pe3ysbTaTam
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHOUM MporpaMmsbl, mnpenctraBieHHbIX B OI'OC
COO, a Ttakxke c yu€roM deaepanbHON paboueil mporpamMmbl BOCHUTAHUS U
KOHLIETIIUK TIpernoJiaBanusi yuyeOHoro mnpeamera «Dusnka» B 00pa3zoBaTEIbHBIX
OpraHu3aIUAX Poccuiickoiu denepannu, peATU3YIOLINX OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

CopepxaHue mnporpaMMbl 1O (U3MKE HaAMpaBieHO Ha (HOPMUPOBAHHE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOydaromuxcsa 10—11 kiaccoB npu 00yueHun
ux (Qu3uke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JIEATEIbHOCTHOTO MOAXO0/A.
[Iporpamma no ¢usuke coorBercTByeT TpedoBanusiM @PI'OC COO K miaaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3yjbTaTaM OOyUEHHs], a TAKKe
YUYHUTBIBAET HEOOXOJUMOCTh peah3allMil MEXIPEIMETHBIX CBs3€d (U3UKU C
€CTECTBEHHO-HAYYHBIMH YUYE€OHBIMH NpeaMeTaMu. B Hell onpenensitorcs OCHOBHBIE
1eNu u3yuyeHus (U3UKU Ha YPOBHE CPEAHEro oO1Iero oopa3oBaHusl, INIAaHUPYEMbIE
pe3ysnbTaThl OCBOCHHUA Kypca  (PU3UKW: JIMYHOCTHBIE, METaIllpeIMETHBIE,
npeaMeTHble (Ha 6a30BOM YPOBHE).

[Iporpamma 1o gpu3rKe BKIIOYAET:

e IUIAHUPYEMBbIE Pe3yJbTaThl OCBOEHUS Kypca (PU3UKH Ha 0a30BOM YPOBHE, B

TOM YUCJIE IIPEIMETHBIE PE3YyJIbTAThl IO roJjaM 00yUEeHUS;

e cojlepkaHue yueOHoro npeamera « Pu3nka» 1o rojgam o0yuyeHHsl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPHUPOABI, BBICTyIas B
KauecTBe y4eOHOro MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpysxkaromniem mupe. IKoabHBIN Kypc GU3NKN — cHCTEeMOOOpasyomuii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIBKY (PU3HUECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHMM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
dbuznyeckoit reorpadueir u actpoHomueid. Mcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpelessieT  XapakTep U pa3BUTHE
pa3HOO00pa3HBIX TEXHOJIIOTHH B cpepe SHEPreTUKU, TPAaHCIIOPTa, OCBOEHUSI KOCMOCa,
MOJIyYEHUs] HOBBIX MATEPHAJIOB C 33JaHHBIMU CBOMCTBaMU W Apyrux. M3yuenue
(GU3MKKM BHOCUT OCHOBHOM BKJ1a/ B GOPMHPOBAHNE €CTECTBEHHO-HAYYHON KapTUHbI
Mupa oOydyaromuxcs, B (OpMUpPOBaHHE YMEHHI NPUMEHSATh HAYYHBIA METO]
MO3HAHUS [P BBINIOJHEHUN UMHU Y4EOHBIX HCCIIEA0BAaHUM.

B ocHOBY Kypca pusuku 11 ypoBHS CpeHETO 0011er0 00pa3oBaHUsI TIOJIOKEH
pAA UIEH, KOTOPbIE MOKHO pacCMaTpUBaTh KaK MPUHLHUIIBI €I0 NOCTPOEHHUS.

Hoes yenocmnocmu. B COOTBETCTBHUH C HEM KypC SBISETCS JOTHUYECKHU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCeX pa3zesioB (PU3MKHU, BKIIOUAET KaK
BOMPOCHI KJIACCUYECKON, TAK U COBPEMEHHON (DU3UKH.



Hoes eenepanuzayuu. B cooTBeTCTBUM ¢ HEW MaTepuan Kypca (HU3HKU
o0benUHEH BOKpPYT ¢usnyeckux Teopuil. BemymuMm B Kypce sBIsieTcs
dbopMupoOBaHUE TPENCTABICHUA O CTPYKTYpPHBIX YPOBHSIX MAaTEpHH, BEIIECTBE U
noJe.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMaNa (PU3MUECKON HAayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
(bu3MKH ¢ pa3BUTHEM OOIIECTBA, a TAKKE C MUPOBO33PEHUECKIUMH, HPABCTBEHHBIMU
Y DKOJIOTUYECKUMU NPoOIeMaMHu.

Hoes npuxnaonoti nanpasnennocmu. Kypc hbusuku rpemnonaraet 3HakoMCTBO
C LIMPOKUM KPYTOM TEXHHYECKUX M TEXHOJOTMYECKUX MPUIIOKEHUN H3YUYEHHBIX
TEOPUH U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJEp)KaHUs, IMOCBSIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTUEM TEXHUKU M TEXHOJIOTUH, a Takxke OOCYXKIEHUS
po0JIeM pallMOHAIBHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CpPEAHEro OOIIEero
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYpe MOCTPOEHUsI PU3NYECKON TeopuH, posii (PyHIaMEHTAIbHBIX 3aKOHOB U
IPUHLIUIIOB B COBPEMEHHBIX IPEJCTABICHUAX O IPUPO/JIE, IPaHULIAX TPUMEHUMOCTH
TEOPUH, JIJISl ONTMCAHUS €CTECTBEHHO-HAYYHBIX SBJICHUH U MPOIIECCOB).

CHCTEeMHO-AESATENbHOCTHBIN MOJIX0J B Kypce (DM3MKU pealn3yeTcsl Mpexie
BCEro 3a CYET OpPraHU3alliU SKCIEPUMEHTAIBHOM AESITENbHOCTH O00YyYaroIuXcCs.
Ji1st 6a30BOT0 YpOBHS Kypca (PU3UKHU — 3TO UCIOJIb30BAaHUE CUCTEMbI ()POHTAIBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JJa0OPAaTOPHBIX pabOT, KOTOPHIE B IPOrPaMMeE
no (usuke OObEIUHEHBI B OOIIMNA CHUCOK YYEHHYECKHUX MPAKTHUYECKUX PaloT.
Boijenenrie B yKazaHHOM MepeyHe J1abOpaTOpHBIX pabOT, MPOBOJMUMBIX IS
KOHTPOJISL U OLIEHKH, OCYLIECTBIIAETCS yUYaCTHUKaMU 00pa3oBaTeIbHOro IMpolecca
UCXOJII U3 OCOOCHHOCTEH TUIAHUPOBAHUS U OCHAIIeHUs kaOuHera (usuku. [lpu
3TOM O0ECTeunBaeTcsi OBJAJCHHE OOYYArONIMMHCS YMEHUSMU TPOBOJUTH
KOCBEHHBIC HM3MEPEHHUS, HMCCICAOBAHUS 3aBUCUMOCTEH (PH3NYECKUX BEIUYUH U
MIOCTAHOBKY OITBITOB IO MTPOBEPKE MPEITIOKEHHBIX TUTIOTE3.

Bonbiioe BHUMaHUE yIeseTCs PEIICHUI0 PACUETHBIX M KAU€CTBEHHBIX 3a/1au.
[Tpu 3TOM A5t pacu€THBIX 3a7a4 IPUOPUTETOM SIBJISIIOTCA 3a/1a4M C SIBHO 3aJaHHOMN
bu3nyecKol MOAENbI0, TO3BOJIAIOIIME TPUMEHSATh M3YYCHHBIE 3aKOHBI |
3aKOHOMEPHOCTH KaK U3 OJHOIO pasjena Kypca, TaKk U MHTETpuUpys 3HAHUS U3
pa3HbIX pa3naenoB. s KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE NTPOTEKAaHUS (PU3NYECKUX SBJICHHM U MPOLIECCOB B OKPYXKAIOUIEH
XKU3HU, TpeOyiomre BbIOOpa (U3NYECKOM MOJENH A CHUTyallMd IPAKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.



B cootserctBuu ¢ TpedoBanusmu @PI'OC COO k maTepuanbHO-TEXHUYECKOMY
o0ecrniedyeHn0 y4eOHOTo mporecca 0a30BbI YpOBEHb Kypca (DU3HKH HA ypOBHE
cpenHero ooOmero oopa3oBaHUsl JIOJDKEH H3Yy4aTbCsl B YCJIOBHUAX IMPEAMETHOTO
kaOuHeTa (PU3MKM WIM B YCIOBUSX HHTEIPUPOBAHHOTO KaOMHETa NPEIMETOB
€CTECTBEHHO-HAYYHOr0 LKKJIA. B xabuHeTe GU3MKHU JAOHKHO OBITH HEOOXOIUMOE
JabopaTtopHoe 0O0OpyIOBaHME [Js BBIMOJIHEHHUS YKa3aHHBIX B IMpPOTpamMme IO
¢$u3MKe YICHUYECKUX MPAKTUYECKUX paboT U JEMOHCTPAIIMOHHOE 000PYI0BaHHUE.

JemoHCcTpanonHoe oOopyaoBaHue (opmMupyercs B COOTBETCTBUH C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH M  OOECHEYMBAET IOCTAaHOBKY
NEPEYUCIIEHHbIX B IporpamMme 10 (U3HKE KIIOYEBBIX JEMOHCTpalMi s
UCCIICIOBAaHMUSI  U3yYaeMbIX SIBJICHHA M  TPOIECCOB, OMIUPHUECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, HX TEXHUYECKUX MPUMEHEHU.

JlaGopatopHoe 00OpyAOBaHHE [UIsl YUYEHWYECKUX HPAKTUYECKUX pPaldoT
dopMupyeTcss B BHJI€ TEMAaTUYECKUX KOMIUIEKTOB U 00ECIEeYMBAETCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydJaromuxcs. TemaTmueckue KOMIUIEKTHI
71a00paTOpHOTO OOOPYJIOBAHUS JIOJKHBI OBITH TMOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX W IH(PPOBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX 1a00OpaTOpUil.

OCHOBHBIMH TIEJIIMH U3y4eHUS] PU3UKHU B 001IeM 00pa30BaHUU SBJISTFOTCS:

o (dopMupoBaHHE HWHTEpeca W CTPEMJICHHS OOYyYaroIIMXCS K HayIHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE WX HMHTEIUICKTYaJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHUE IMPEACTABICHUN O HAYYHOM METOJE MO3HAaHUS U (GOPMUPOBAHNE
UCCJIEIOBATENLCKOTO OTHOILIEHHUS K OKPYKAIOIIUM SIBICHUSM;

o (dopMHpOBaHHE HAYYHOTO MUPOBO33PEHHS KaK pe3ysIbTaTa H3yueHHUs] OCHOB
CTpOCHHMSI MaTepUH U (HyHIAMEHTATBHBIX 3aKOHOB (DU3HKHU;

e (opMupoBaHHE YMEHUU OOBSICHATH SBJICHUS C HCIOJb30BAHUEM
bu3nyecKuX 3HAaHUM U HAYYHBIX JI0Ka3aTEIbCTB;

e (dopMupoBaHHE TMPEACTABICHUN O poiud (U3UKU OIS Pa3BUTHS JIPYTHX
€CTECTBCHHBIX HAYK, TEXHUKHU M TEXHOJOTHI.

JlocTrkeHne 3TUX Ienei o0ecrednBaeTCsl pelIeHHeM CIIEeIyIOINX 3a71ad B

mpoliecce u3yueHus Kypca (U3MK1 Ha YpOBHE CPEHETO O0ITero oOpa3oBaHuUs:

e TMpuOOpPETEHNE CUCTEMBI 3HAaHUH 00 00X (PU3HMUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpHUAX, BKIIOYAs MEXaHHWKY, MOJICKYJSIPHYIO (U3HKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (DU3HUKY U SJIEMEHTHI aCTPOPU3UKHY;

e (dopMupoBaHHE YMEHHMHA TPUMEHATH TEOPETUYECKUE 3HAHUS IS
OOBsICHEeHHsI (PU3MYECKHX SBICHUA B TPUPOAE U AN TMPUHATHUS
IIPAKTUYECKUX PELIEHUM B IIOBCEAHEBHOM KU3HU;



e OCBOCHHE CMOCOOOB peUICHHs pa3IMYHbIX 3a7ad C SIBHO 3aJaHHOU
dusznyeckoil Monenblo, 3aJay, MOJIPa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3anue GU3NYECKON MOEINH, aIeKBAaTHON YCIOBHSIM 33/1a4H;

e TMOHMMaHUE (UBUYECKUX OCHOB M MPHUHIUIOB JIEUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOILIECCOB, UX BIUSHUS HA OKPY>KAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSITEIBHOIO IUIAHWPOBAHUS U IMPOBEACHUS
bu3MYEeCKUX SKCIEPUMEHTOB, aHAIW3a W HHTEpIpeTanuu UHGOpMAaIHH,
OTIpEJICIICHHS IOCTOBEPHOCTHU MOIYYEHHOTO Pe3yJIbTaTa;

e CO3JIaHHE YCJIOBMM JJIS Pa3BUTHS YMEHHUI MPOEKTHO-NUCCIEA0BATEIbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wuzyuenne ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETro
oOpazoBanus orBojuTcs 136 yacos: B 10 kimacce — 68 yacos (2 4aca B HEZIEN0), B
11 kmacce — 68 yacoB (2 yaca B HEZICIIO).

[Ipensaraemplii B mporpamMMe 1O (QU3MKE TMepedeHb JIabOpaTOPHBIX H
NPaKTUYECKUX paldOT ABISETCS PEKOMEHJIOBAaHHBIM, YYHUTENb JENAaeT BBIOOP
NpOBeNCHUsT J1a0OpPaTOpPHBIX pPabOT M OMNBITOB C YYETOM HHIWMBHYaTbHBIX
0COOEHHOCTEH 00YyUarOIIUXCSl.



COJAEPKAHUE OBYUYEHUA
10 KITACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUS

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

MonenupoBanue ¢Gu3NYECKUX SBJICHUM M TporieccoB. HaydHble TUIIOTE3HI.
dusnyecKkue 3aKOHbl U TEOPUHU. [ paHUIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

Pons u mecto duzuku B GOpMUPOBAHWU COBPEMEHHOM HAyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN NEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHaJloroBble W IU(POBBIE HU3MEPUTEIBHBIE NPUOOPHI, KOMIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemerienre, CKOpPOCTh (CpeaHSSI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOpPEHUE MaTepuaJbHOW TOUKH, WUX TMPOEKIIMM Ha OCHU CHUCTEMBI KOOpJWHAT.
CnoxeHue nepeMeIIeHuil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMkKeHUE. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHUs, IMyTH U MepeMelIeHus
MaTepUabHOW TOYKHU OT BPEMEHH.

CBobogHOe nageHre. Y CKOpeHHe CBOOOIHOTO IMaICHUS.

KpuonuHeitHoe nBrkeHue. J[BUKEHNE MaTEpUAIBHON TOUKH 110 OKPYKHOCTH
C MOCTOSIHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEWHAs! CKOPOCTh.
[lepuon u yactora obparnieHus. LleHTpocTpeMUTENIbHOE YCKOPEHHUE.

TexHuyeckre yCTpPOMCTBA U MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBH>)KCHUE CHAPSIOB, LICMTHBIE U PEMEHHBIE TTEpEIavn.

Jlemoncmpayuu

Mopenbs cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHUK
JBH>KCHUS.

[IpeoOpa3zoBaHue IBUKEHUIN C UCTIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

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

Habmronenne naBwkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTANBHO.



N3mepenne ycKopeHusi CBOOOIHOTO MaICHHUS.

Hanpagiienne cKopoCcTy pu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii sakcnepumenm, nabopamopuvie padbomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEIAEICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOWIEHHS MEXAY NyTAMH, MPOUJCHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKH BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYAIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHne NBUKEHNUS [IapUKa B BSI3KOU KUIKOCTH.

N3yuenue aBuxKEHUS Tena, OPOMIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTM  ['anmnes.  IlepBbld  3akoH  HproToHA.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpuniun cyneprio3unuu cuil. Bropoii 3akon HeroToHa aiis
MaTepuagbHON TOUKU. Tpernil 3akoH HproTOHA 1151 MaTepranbHbBIX TOUEK.

3akoH BcemupHoro TtaroreHus. Cumima Tsoxectd. llepBas kocmuueckas
CKOpPOCTb.

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

Tpenue. Bunsl Tpenus (moxosi, CKoabxeHus1, kauenusi). Cumna tperusi. Cyxoe
Tpenue. Cuiia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokos. KoagduimeHt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIa B )KUIKOCTH WJIU Ta3e.

[TocTynarensHOE U BpalaTeIbHOE IBIXKEHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaueHus. llnewo cunbl. YcnoBus
paBHOBECHUSA TBEPAOIO TEA.

TexHn4eckre yCTpOWCTBA M MNPAKTUYECKOE MPUMEHCHHUE: MOAIIMITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepIum.

CpaBHeHHME MacC B3aUMOJICHCTBYIOIINX TEJI.

Bropoii 3akoH HerotoHa.

N3mepenue cuil.

CnoxeHue CHll.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmariuu.

HesecomocTte. Bec Tena npu yCKOpEHHOM MTOABEME U TIAJICHUU.

CpaBHEHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIBKEHUS.

VY cioBus paBHOBECHUs TBEPAOTO Teia. Buabl paBHOBECHS.

Yuenuueckuii saxcnepumenm, nabopamopmsvie padomul

N3ydenue aBmxeHus Opycka 1o HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pe3nHOBOM 00pasiie, OT uX AehOopMaIIHH.

HNccnepoBanne ycinoBHM pPaBHOBECHS TBEPAOTO Tela, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonbl coXpaneHus ¢ MexaHuKe

NmMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUATIbHBIX TOYEK.
NMnynbe cullbl U1 U3MEHEHUE HMMITyJIbCa Teja. 3aKOH COXPAHEHUsS HUMITYJIbCA.
PeakTrBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHJIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOUKH. Teopema 00 H3MEHEHHH
KUHETUYECKOU SHEPTUMU.

[TorennumaneHas SHEprusl. [ToTenuuanbHas SHEPTUs YIpyro
nehopMupoBaHHON NPy KUHBL. [ToTeHIIMaNbHAS SHEPTHs Tea BOJIM3H MOBEPXHOCTU
3emun.

[loTeHunanbHble W HENOTEHUUANbHble  Cuibl.  CBs3b  pabOTHI
HEMOTEHIUAIBHBIX CHJI C ©3BMEHEHHEM MEXAHUYECKOW SHEPTUU CUCTEMBI TEJI. 3aKOH
COXPAHEHHUSI MEXaHUYECKOU YHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHUSI.

TexHnueckrue yCTpOWCTBA U IPAKTUUECKOE NPUMEHEHHE: BOIAOMET, KOIED,
MPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE IBUKEHUE.

[lepexoa MOTEHIUATLHOM YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3ydenne abCONIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JBYX OJWHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanne cBsi3u pabOTHI CHIIBI ¢ U3MEHEHHEM MEXaHWYECKON SHEPTHH
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznen 3. MosexkyasipHas pu3uka 4 TEPMOAUHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOT meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. Jduddysua. Xapaktep ABUKEHUS WU
B3aMOJECUCTBUS 4YacTUL[ BellecTBa. MoAenum CTpOEHHUsI ra3oB, XUJIKOCTEU H
TBEPABIX TET U O0BSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojeneil. Macca u
pa3mepsbl Mosekya. KomnuectBo Bemectsa. [locrosiHHas ABoraapo.

TennoBoe paBHoBecue. Temrieparypa u €€ uamepenue. lllkana temmneparyp
Lenbcus.



Mopnens  upeanpHoro raza. (OCHOBHOE  ypaBHEHUE  MOJEKYJSIPHO-
KMHETUYECKOW TEOpUH HJACaNbHOTO ra3za. AOCOJIIOTHas TeMmIepaTypa Kak Mmepa
CpeIHEll KWHETUYECKOW SHEpPruu TEIUIOBOrO JBMKEHHMs dactul] rasa. [llkana
temriepatyp KensBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Kiamnelipona.
3akon [lanwsToHa. M3omporiecchl B UcalbHOM Ta3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBICHHE H3OMPOILECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuueckue yCTpOMCTBA M TMPAKTUYECKOE TPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIINE JTUCKPETHOE CTPOEHUE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUIA.

OnpIThl 10 MU PYy3UN KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUS.

Mogens onbita llTepHa.

OMBITHI, JTIOKa3bIBAIOIIINE CYIIIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aMOJIEUCTBHS.

Mogens, HILTIOCTPUPYIOIIas IPUPOY AaBIEHUS ra3a Ha CTEHKH COCY/a.

OnbITel, WUIIOCTPUPYIOIINE YpPAaBHEHUE COCTOSHUS UACAIBHOTO rasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

OnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUN
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKu

TepMmonuHamuueckass cucrema. BHYTpEeHHsASI 3HEpPrusi TEPMOJIMHAMHYECKOU
CUCTEMBI U cTIOcOo0bI €€ n3meHeHus. KomnuecTBo TermnoTsl U pabora. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJeallbHOro  ra3a.  Buasl  Teruonepenayu:
TEIUIONPOBOHOCTh, KOHBEKIIUS, U3TydeHHUE. Y IeJIbHas TEIUIOEMKOCTh BEIIECTBA.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBbIii 3aKOH TEPMOIMHAMUKH.
[Ipumenenre mepBOro 3akoHa TEPMOJWHAMUKH K HM3omporeccaMm. [ 'paduueckas
UHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepMoauHamuku. HeoOpatuMocTh MpoiieccoB B MpUpPO/IE.

TeruioBpie  mammbbl.  [IpUHOUNBI ~ JEWCTBHS — TEIUIOBBIX  MAIIKH.
[IpeoOpa3zoBanust SHEpPrHUM B TEIUIOBBIX MamuHax. Kod(p@uIMEeHT MoiIe3HOro
nevctBus TemwtoBo mammHbl. [{ukn KapHo m ero ko3¢ @uimMeHT mojae3Horo
JEUCTBUS. DKOJIOTMYECKUE MPOOIeMbl TEIIOIHEPTETUKHU.



TexHuuecKkue yCTpOWCTBA W NPAKTUYECKOE IPUMEHEHHE: JBUTATEINb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAWIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHne BHYTpPEHHEH HHEpruu Teja MPH COBEPIICHUU PaOOTHI: BBUIET
npoOku U3 OyTBUIKM TOJ JIEWCTBHEM CXAaTOro BO3JyXa, HarpeBaHue 3¢dupa B
JaTYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

M3MeHeHre BHYTpEHHEN SHEPIUM (TeMIIepaTypbl) Tela MpH TeIuionepeaaye.

OnbIT N0 a1MabaTHOMY PACIIUPEHUIO BO3AyXa (OTBIT C BO3AYUIHBIM OTHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATEIS BHYTPEHHETO CTOPaHUs, PEAKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

N3mepeHne yaenbHON TENI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewjecmea. Pazosvie nepexoont

[TapooOpazoBanue u koHaeHcauus. Mcnapenue u xuneHue. AOCONIOTHAs U
OTHOCUTEJbHAS BIAXHOCTh BO3QyXa. HachllieHHBbI map. YaelbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KAIIEHUS OT JTABJICHHUS.

TBépnoe Teno. Kpucramnmmueckue nu amopdubsie Tena. AHU30TPONHS CBOMCTB
kpucramwioB. JKunkue xpucramisl. CoBpeMeHHble Marepuaibl. IlnaBieHue u
KpUCTaJUIM3alus. Y IenbHas TerioTa miasiaeHus. Cyonumanus.

YpaBHeHuE TEMI0BOTO OagaHca.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: TUTPOMETpP H
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUHU MOJYYEHUS] COBPEMEHHBIX MaTE€pUaloB, B
TOM YHCJIE HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBONCTBa HACBIIIEHHBIX NapOB.

Kunenue npu noHM>KEHHOM JJaBJICHUU.

CriocoObI M3MepeHus BIAXKHOCTH.

Habmoenue HarpeBaHust 1 MJIaBJICHUs KPUCTAITIMYECKOTO BEUIECTBA.

JlemoHCTpauus KpucTaioB.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbomul

N3mepeHre OTHOCUTENbHOM BIaKHOCTH BO3/1yXa.

Paznen 4. JaekTpoauHamMuKa
Tema 1. Inekmpocmamuxa
DnekTpu3zanus Tea. DIeKTPUUeCKuil 3aps. [[Ba BU1a 3JIeKTPUYECKUX 3apsiI0B.
[IpoBOAHUKM,  JUANEKTPUKH U TOJYNPOBOJHUKU. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsa.
B3aumoperictBue 3apsaaoB. 3akoH Kynona. TodedHbli 3€KTPUUYECKU 3apsij.
OnekTpudeckoe mnoje. Hanpsok€HHOCTh  anekTpudeckoro mnoiid.  IIpuHuumn



CYIEPIIO3ULIAN BJICKTPUUECKUX MOJIeH. JIMHUM HanpspKEHHOCTH AJIEKTPUUYECKOTO
TOJISL.

PaGoTa cun anekrpoctaTudeckoro mojs. [lorennuan. Pa3HocTs MOTEHIIUATIOB.
[IpoBOAHUKN W [HUAJIEKTPUKHA B SJIEKTPOCTATUUECKOM Toiie. JluanmeKkTpuueckas
MIPOHUIIAEMOCTb.

OnekTpoéMKocTh. KonaeHcarop. DIeKTpOEMKOCTh MIIOCKOTO KOHACHCATOPA.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckne yCTpOHMCTBA M MNPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOII,
AIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOp, KONMMPOBAJIbHBIN anmnapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AJIEKTPOMETPA.

B3anmoieiicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEN.

[IpOBOTHUKH B 3JIEKTPOCTATUUECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIA3JIEKTPUKY B SJIEKTPOCTATUIECKOM TIOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTtopa OT IUIOIIaaH
IJIACTHH, PACCTOSHUS MEXAY HUMH U JUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHEH CaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3mepenune 3neKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannsiii 21ekmpuyeckuii mok. Toku ¢ paznuunvix cpeoax

DONEeKTpUYECKU TOK. YCIOBUS CYIIECTBOBAHUS DSJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cumna toka. [I0CTOSITHHBIN TOK.

Hanpsixenue. 3akon OMa 1714 y4acTKa L.

DNEKTPUYECKOE COMPOTUBIECHUE. YIECIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenpbHOE, MAPALIEIIBHOE, CMEIIAHHOE COCIUHEHNE POBOIHUKOB.

PaGora onekTpuyeckoro Toka. 3akoH JDxoyns—Jlenna. MomHOCTb
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYIasi CHjla U BHYTPEHHEE CONMPOTUBIICHUE HWCTOYHMKA TOKA.
3akoH Oma i1 OJHOM (3aMKHYTO#) 35iekTprudeckoi uenu. KopoTkoe 3aMbIkaHUeE.

DONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COIIPOTHUBJICHUS METAJJIIOB OT TeMnepaTypbl. CBEpXIIPOBOAUMOCTb.

DJIEKTPUYECKHUM TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MYYKOB.

[TonynpoBOIHUKHY. CobOcTBeHHas u npuMecHast MIPOBOJANUMOCTh
noJIynpoBogHUKOB. CBoMCTBa p—n-niepexoa. [omympoBoHUKOBBIE TPUOOPHI.

DNeKTpUYeCKUid TOK B  pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS JUCCOUUALNS. DIEKTPOIIU3.



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

TexHHu4ecKue yCTpPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJITMETP, PEOCTAaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTEIbHBIC IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS], BAKYYMHBIN U0/,
TEPMHUCTOPBI ¥ (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TNO/I, TaJbBAHUKA.

Jlemoncmpayuu

M3mepenne CUIlbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepHraa.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssmMoe wW3MepeHHe JIEKTPOIABWXKYIIEH CHibl. KOpoTkoe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLICHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB CONPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa U NPOBOJAUMOCTb BO3IyXA.

OOHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmsvie padomul

N3yueHnne cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

N3mepeHne 3JIeKTPOABMKYILEH CHIIbI UCTOYHHUKA TOKA U €r0 BHYTPEHHETO
CONMPOTHUBJICHUS.

HaoGmronenne amexTpoiusa.

MexnpeaMeTHbIe CBA3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocyIIecTBIsETCS ¢
y4€TOM COJAEpKATEIbHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OHOJOrMK, XUMHUH, reorpaduu U TEXHOJIOTUU.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbIH (akT, runores3a, (Qu3mueckas BeIMYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MO/IEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napabona, runep0oiia, UxX rpaMku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI M X NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMXKEHHUE B KUBOU mpupoje, auddysus, ocMoc,
TEIUI0O0OOMEH JKUBBIX OPraHU3MOB (BUIbI TEILIONEPENAaUYH, TEIJIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B AKUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHASL MAcca, TEIIOBBIE CBOMCTBA TBEPABIX TEJI, )KUJKOCTEH U ra30B,



DIEKTPUYECKUE  CBOMCTBA  METAUIOB,  JJEKTPOJIMTUYECKAS  JAMCCOLMALMA,
rajbBaHUKA.

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

Texnonoeus: npeoOpa3oBaHHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
Y4ET TpEHUS B TEXHUKE, MOMIIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbCca B TEXHUKE (pakeTa, BOJAOMET M JPYTHUE), JBUraTeb BHYTPEHHETO
CropaHus, mapoBas TypOHHa, OBITOBOW XOJOIUIBHUK, KOHIUIIMOHED, TEXHOJIOTUN
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTpYHHBIN IIPUHTED, AJIEKTPOHArpeBaTENbHbIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raTbBaHUKA.

11 KIIACC

Paznen 4. JiaekrpoauHaMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[TocTostHHBIE MarHUTHI. B3anMoeiicTBUE TOCTOSIHHBIX MATHUTOB. MarHuTHoe
nosie. Bektop MaruuTHOM MHAYKUWA. [[pUHIMI Cynepno3niny MarHUTHBIX MOJIEH.
Jlvann MarHuTHOW WHAYKIMU. KapTuHa JNMHUKA MAarHUTHOM HWHIAYKLIHUM I1OJIS
IIOCTOSIHHBIX MarHuTOB.

MarautHoe T1I0J€ TPOBOJHHMKA C TOKOM. KapTuHa JIMHUN WHIYKUUAH
MarHUTHOTO TOJIS JUIMHHOTO MPSMOrO IMPOBOJHHKA M 3aMKHYTOTO KOJIBLIEBOTO
IIPOBOJAHUKA, KATYyIIKH ¢ TOKOM. OnbIT Dpcrena. BzanmoneicTBre NpOBOIHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOyJib U HallpaBJICHUE.

Cuia JlopeHua, €€ MOyJib U HalpaBlieHHE. J[BUKEHNE 3apSKEHHON YaCTULIbI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuisl Jlopenna.

SIBiieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BEKkTOpa MarHUTHOMU
WHAYKIUU. OJIEKTPOABIKYLIAs Cujia HWHAYKIUU. 3aKOH 3JIEKTPOMAarHUTHON
nHaykunu Papanes.

BuxpeBoe »aiekTpuyeckoe Tmosie. OJIEKTPOJBIKYIIAS CUla WHIYKIUU B
MIPOBOJAHUKE, IBHXKYILLEMCS IOCTYNATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHAyKTUBHOCTb.  SIBIIGHME CAMOMHIAYKUWW. OJEKTPOABWXKYILAS CHJIA
CaMOMHIYKLIHH.

OHeprusi MarHUTHOTO MOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckue yCTpOHMCTBA M NPAKTUYECKOE MPHUMEHEHHE: TOCTOSHHbBIC
MarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YacCTHUL, MHAYKIIMOHHAS [1€Yb.



Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUM MHAYKIMYA MarHUTHOTO MOJIA.

B3anmoeiicTBrue 1BYX IPOBOJIHUKOB C TOKOM.

Cunia Ammepa.

JevictBue cuibl JIopeHa Ha MOHBI SJIEKTPOJIUTA.

SIBNIeHME SIIEKTPOMArHUTHON MHAYKINH.

[Tpasuno Jlenua.

3aBUCHUMOCTh JJIEKTPOJABUKYIIEH CHIIBI UHIYKIHH OT CKOPOCTH MU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue CaMOMHIYKIIHH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3ydeHne MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre NeWCTBHS MOCTOSSHHOTO MarHUTA Ha PaMKY C TOKOM.

HccnenoBanue sIBACHUS 3JIEKTPOMAarHUTHOW UHTYKUIUU.

Pasznea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUmMHbLE KOJ1€OAHUA

KonebarenprHast  cucrtema. CBoOOAHBIE  MEXAaHMYECKHE  KOJe€OaHMU.
["apmonnyeckue konebanus. [lepuon, wacrora, amrmumryaa u ($aza KoieOaHUU.
[IpyXrHHBIN MasTHUK. MaremMaTM4eCKUil MasiTHUK. Y PAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBpareHue sHepruu Npy TApMOHUYECKUX KOJICOAHMSIX.

Konebarenbubiii kKOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIC KOJEOaHUS B
UJeaJbHOM KOJIEOATEIbHOM KOHTYpE. AHAJIOTUSI MEXIYy MEXaHUYECKUMHU U
AJIEKTPOMAarHUTHBIMU  KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHEHUs
OHEPTUU B UJICATHHOM KOJIeOATEIHHOM KOHTYDE.

[IpencraBienue o 3aTyXarolux KojieOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
koJiebanusi. Pezonanc. BeIHYX/I€HHBIE 3JIEKTPOMArHUTHBIC KOJICOAHMS.

[lepemennblii  TOK. CHHYCOMIAIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIMTYAHOE€ W JCHCTBYIOIIEE 3HAYEHUWE CHUJIbI TOKA U
HaIpPsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIeHUE IIEKTPUUSCKOM
HSHEPIruM. DKOJIOTUYECKUE PUCKHU TPH MPOMU3BOJCTBE eKTpodHeprun. KynbTypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE INPHUMEHEHHUE: DIICKTPUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KoieOaTenbHOM CUCTEMBbl (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).



Halmnronenue 3atyxaromux KojaeOaHuu.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

Habmnronenue pezoHanca.

CB0OOIHBIE AJIEKTPOMArHUTHBIE KOJICOaAHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHH) IS
AJIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3onanc mnpum mocienoBaTEIbHOM COEAMHEHWU PE3UCTOPA, KATYLIKH
WHIYKTUBHOCTH Y KOHJIEHCATOPA.

Mopenb TMHUY AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

HccnenoBanre 3aBUCUMOCTH MEPUOA MajbIX KoJeOaHUIl Tpy3a HA HUTH OT
JUIMHBI HUTU U MAaccChl Ipy3a.

HccenenoBanne MEPEMEHHOT0 TOKA B LIEMU U3 NIOCIEA0BATENBHO COCTMHEHHBIX
KOHJICHCATOpa, KaTyIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 3,1eKmMpOMAZHUMHbBIE 60JIHbL

Mexanuueckue BOJIHBI, yCIOBUsS pacnpocTpaHeHus. [lepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
HNurtepdepenius u nudpaxius MeXaHUIeCKUX BOJIH.

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

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyUYEHHUS JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anektpomarautHoin BonHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPAXEHUE, MPEJIOMIICHUE, MOJspu3aIus, nudpaxius,
uHTepdepenius. CKOpocTb 3JE€KTPOMAarHUTHBIX BOJIH.

[[Ixana 37€KTPOMArHUTHBIX BOJIH. [IprMeHEeHue 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyuHUMIIBI PaIMOCBS3U U TENEBUACHUSA. Paguookanus.

DNEeKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYIKAIOIIEH CpEIbl.

TexHuyeckrue yCTpOMCTBa M MPAKTUUYECKOE IMPUMEHEHUE: MY3bIKaJIbHBIC
WHCTPYMEHTBI, YJbTPa3BYKOBasl [IMarHOCTHKAa B TEXHHUKE M MEIMIIMHE, pajaap,
paguonpuéMHUK, TEJIEBU30p, aHTeHHA, TesnedoH, CBY-neusb.

Jlemoncmpayuu

OObpazoBaHue U pacpoCTpaHEHUE MONEPEYHBIX U MPOOJIBHBIX BOJIH.

KoneOGmromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGntonenue orpakeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue untepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

HaOnrogeHnue cBsI3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIUTYAOW H
4acTOTOW KoJeOaHuH.



HccnenoBanne CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, TPEIIOMIICHHE,
noJisipu3anus, 1udpaxkius, HHTepepeHIINs.

Tema 3. Onmuxa

['eomeTpuueckass ontuka. IIpsMonuHENHOE pacIpoCTpaHEHUE CBETa B
ogHopoaHou cpexe. JIyu cBera. ToueyHbId ICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpakeHusl cBeTa. [locTpoeHne n3oOpaxkeHui B
IIJIOCKOM 3€pKaJe.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxkeHue. [IpenenpHbll Yroa MOJHOTO
BHYTPEHHETO OTPaKECHHSI.

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

Cobuparoniyie 1 paccerBaromye TuH3bl. ToHkas TnH3a. DOKyCHOE paccTOsIHUE
U omnTHYecKas cuia TOHKOM JuH3bI. [locTpoeHne n3o0pakeHuil B COOUpAIONIUX U
paccenBaromux JuH3ax. @opMyna TOHKOM JIMH3bI. Y BEIUYEHUE, JaBAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. WuTepdepenunss cBeta. KorepeHTHbIE HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEP(EPEHIIMOHHON
KapTUHE OT IBYX CHH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuonHas pemétka. YcCIoBUe HaOMIOACHUS
IJIaBHBIX ~MAakKCUMyMOB TIpM  MaJE€HUM MOHOXPOMAaTUYECKOrO0 CBETa Ha
TU(PPaKIIMOHHYIO PEHIETKY.

[Tonmsapu3zanus ceera.

TexHuyeckne yCTpPOWCTBAa M NPAKTHUYECKOE MPUMEHEHUE: OYKH, JIyIa,
doToamnmapar, NPOEKIIMOHHBINA amnmapar, MHKPOCKOI, TEJIECKOI, BOJOKOHHAs
OINTHKA, TU(PPAKIUOHHAS PEIIETKA, TOJISIPOU.

Jlemoncmpayuu

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

[TonHOE BHYyTpEeHHEE OTpakeHUE. Moiellb CBETOBOAA.

HccnenoBanue CBONCTB N300paKEHUHN B JIMH3aX.

Mogenn MUKpPOCKOIIA, TEJIECKOIIA.

Hab6mronenne natepdepeHIIny CBETA.

Hab6mronenune nudpaxium crera.

HaGmronenue nucnepcuu cBera.

[TonydeHue ciekTpa ¢ MOMOUIBIO MPU3MBI.

[Tomydyenue ciekTpa ¢ mMOMOIIBIO AUGPAKIIMOHHON PEIIETKH.

Habnronenue noyisipuzanuu CBETA.

Yuenuueckuii saxcnepumenm, nabopamopmvie pabomul

W3MmepeHne nokasaresis NpesioMJIEHUs CTEKJIa.



HccnenoBanue cBONCTB M300pakKeHU B JIMH3AX.
Halnronenue nucnepcuu cBera.

Pa3nesn 6. OCHOBBI CIeNUAJIBHON TEOPUH OTHOCUTEILHOCTH

[ paHUIBI IPUMEHUMOCTH KJIACCUYECKON MeXaHUKHU. [locTyaTe! criennanbHOM
TEOPUU OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTH MOAYJIA CKOPOCTH CBETa B BAaKyyMe,
IPUHIUI OTHOCUTENBHOCTH DWHIITEHHA.

OTHOCHUTENIBHOCTD OJHOBPEMEHHOCTH. 3aMEJIJICHUE BPEMEHH U COKpPAICHUE
JUIVHBI.

DOHEPrUsi U UMITYJIbC PEIIATUBACTCKON YaCTULBI.

CBs3b MacChl C SHEPrUer U UMITYJILCOM PEISATUBUCTCKON YaCTULIBI. DHEPTUs
IIOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®otonsl. opmyna [Inanka cBsizu 3HEpruM (OTOHA C €T0 YACTOTOM. DHEPTHUs
U UMITyJIbC (POTOHA.

OtkpeiTre U uccnenoBanue Gorordpdexra. Onpitel A. I'. CroneroBa. 3akoHBI
dbororddexra. YpaBHenue DiinHmreitHa s Gorodrddekrra. «KpacHas rpaHuia
dboToaddexra.

JHaBnenne cBera. OnbiThl I1. H. Jlebenena.

XUMHUYECKOE EUCTBUE CBETA.

TexHruecKue YCTpOICTBA M MPAKTHUYECKOE TPUMEHEHHE: (POTOIIEMEHT,
dboToaTYMK, COJIHEUHAasl OaTapest, CBETOAUO/I.

Jlemoncmpayuu

®doTo3dQdeKT Ha YCTaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oTodhDEKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -4acTHIL.
[Lmanerapnas moxpens aroma. Iloctymarel bopa. M3nydenune wu moriounieHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroil. Bujel
criekTpoB. CIEKTp YpOBHEW SHEPrUU aToMa BOJIOPO/Ia.

BosHoBbIE cBOMCTBA yacTull. BonHel ne bponnsa. KopnyckynspHo-BOIHOBOM
Ty aJli3M.

CHOHTAaHHOE U BBIHYKJICHHOE U3JIyYCHHUE.

TexHuyeckue yCTpOHCTBAa M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBII KOMITBIOTED.

Llemoncmpayuu



Mopnens onsita Pesepdopra.

Onpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue JInHeHyaThIX CIIEKTPOB U3ITyYEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

HaOmnronenue tMHE4aToro CrekTpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTBI, JI0KA3bIBAIOIIUE CIIOXKHOCTh CTpOoeHUs sAnpa. OTKpbITHE
paanoaktuBHOCTH. OnbITH Pe3epdop/a 1o onpeeneHnto coctaBa paguoakTUBHOTO
m3nyuenusi.  CpoiictBa  anbda-, Oera-, ramMma-usiydyeHus.  BrnusHue
PaINOAKTUBHOCTH HA KUBBIE OPTAHU3MBL.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HykimonHas monens siapa IeiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio siapa. M3otomnsl.

Anbda-pacnaa. DIEKTPOHHBIM W TMO3UTPOHHBIN Oerta-pacman. ['amma-
U3JIlyyeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

DHeprus CBA3M HYKJIOHOB B sjipe. Saepubie cuibl. Jlepekt Macchl sapa.

Snepnsbie peakunu. [lenenue u cuHTe3 AI€p.

SAnepnwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl M TEPCHIEKTHUBBI
AJIEPHON SHEPTETUKHU. JKOJOTUYECKHUE ACIIEKThI IEPHON SHEPTETHUKHU.

DnieMeHTapHble YacTUIlbl. OTKPBITHE O3UTPOHA.

MeTonbl HaOIIOIEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHULI.

dyHIaMeHTalbHbIe B3auMOJIeicTBUA. EAMHCTBO pu3nueckol KapTUHBI MUDPA.

TexHuyeckue yCcTpoMCTBa U IPAKTHUUECKOE IIPUMEHEHHUE: TO3UMETD, KaMmepa
Buinbcona, siepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CU€TUrK MOHU3HUPYIOIINUX YACTHLL.

Yuenuueckuii akcnepumenm, nabopamopmusvie pabomul

HccnenoBanre TpEeKOB 4acTHIL (10 TOTOBBIM (oTOrpadusim).

Pa3zgea 8. JieMeHTBI ACTPOHOMHUM M aCTPOPUIMKH

Otanbl pa3BUTHS acTpoHOMUU. [IpUKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE
aCTPOHOMMUH.

Bun 3BénHoro nHeba. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIMMOE
JIBIDKCHUE.

ConHeyHas cucTema.

Connue. ConHeunast akTUBHOCTh. MctouHuk sHeprum ConHIA W 3BE3.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpamMma «CHEKTpaJbHBIM Kjiacc —
CBETHUMOCTBY». 3BE3/bl TJIABHOM IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JIsI 3BE3] TJIABHOM IOCJENOBATENBHOCTH. BHYTpeHHee cTpoeHune



3B€31. COBpEMEHHBIE MPECTABICHUS O MPOUCXOXKACHUH U 3Botonuu CoJIHLIA U
3BE3/1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama [Mamaktuka. Ilonoxenue n nBukenue ConHia B
INanaktuke. Tunel ramaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPBI B sApax
TaJIAKTHK.

Bcenennas. Pacumupenne Beenennoit. 3akon Xa00ia. Pazberanue rajakTuk.
Teopus bonpmoro B3psiBa. PenukToBOE M3ydeHUE.

MacirabHas ctpykTypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMUHU.

Vuenuuecxue nabnooenus

HaOnroienusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITbIOTEPHBIX
MPUJIOKEHUHN JJIs1 OPENICTICHUS TI0JIOXKEHUSI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEpHOro MOMyIIapus U IPKUE 3BE3bI.

Hab6monenus B Teneckon JlyHsl, mianet, Maeuydoro IlyTu.

Oo6o0maromiee MOBTOPEHUE

Ponr ¢u3uku u acTpOHOMUM B OSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M 3TUYECKOM cpepax NeaTeIbHOCTH YEI0BEKA, pOJIb U MECTO (DU3UKU U
aACTPOHOMHU B COBPEMEHHOW HAYYHOUW KapTHHE MHpPA, POJib (U3UUECKON TEOPUU B
dbopMHUpOBaHUU MPECTABICHUN 0 (HU3NIECKON KapTUHE MHUPA, MECTO (PU3NUYECKOMN
KapTUHBI MHpa B OOIIEM psJly COBPEMEHHBIX  €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexnpeaMeTHbIe CBI3H

N3yuenue kypca ¢usuku 0a30Boro ypoBHsa B 11 kiacce oCyIiecTBIsIETCS C
YYETOM COAEPIKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meoswxcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAY4YHOIO
MO3HAHUSA: SIBJICHWE, HAay4YHbIA (akT, rumote3a, (u3mdeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHNE, MOJIEIb, U3MEpPEHUE.

Mamemamuxka: pelleHHWE CUCTEMbl YpPaBHEHUM, TPUTOHOMETPHUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHWU HA OCU KOOPAWHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYTOJHHHUKOB,
OTIpEeJICIICHHE TUTONIAIN TIIOCKUX PUryp u 00béma Tel.

buonoeusa: »nektpuueckue SBICHUS B JKMBOM MpUpPOJE, KoyieOaTelabHbIC
JBH>KCHUS B )KMBOM MPUPOJIE, ONITUYECKUE SBJICHUS B )KUBOW MPUPOJIE, NEUCTBUE
paanaly Ha )KUBbIC OPTraHU3MBL.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUINYECKASI CTPYKTypa TBEPABIX
TeJ, MEXaHU3MbI 00pa30BaHMS KPUCTALTUNICCKON PEeETKH, CIEKTPATBHBIA aHATHN3.



l'eocpagpua: MarHuTHBIE TIOMIOCA 3€MJIM, 3aJ€Kd MAarHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3EMIICTPACEHUH.

Texnonozus: JMHUM DJIEKTPOIEpENady, TIEHEpaTOp IMEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, WHAYKIMOHHAs I€4Yb, pajaap, pPaguoNpUEMHUK, TEJIEBU30p,
aHTeHHa, TenedoH, CBY-meub, NpOEKIIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeYHas Oatapesi.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIIEI'O OGPA30OBAHU A

OcBoenne yudeOHOro mnpenmera «®Pu3nkKa» Ha YpPOBHE CPEIHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh JTOCTHIKEHUE CIICTYIOIINUX
JMYHOCTHBIX, METAIPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEeIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJbBTATDBI

JIn4HOCTHBIE pe3yibTaThl OCBOCHMs yueOHOro npenMera «dDusmka» T0JKHbL
OTpakaTh TOTOBHOCTh M CIOCOOHOCTh OOYYarolmMXcsi PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIluM, TO3WTUBHBIX BHYTPEHHHUX  YOEXKIEHHI, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACHIMPEHUE KU3ZHEHHOTO
ONBITA U OIBITA JEIATEIBHOCTH B MPOLECCE PEeaIu3alii OCHOBHBIX HAIPaBJICHUHN
BOCIIUTATEIILHOM AEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh TPAXKIAHCKON MO3ULIMKU 00YYaIOIIEeTOCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOI0 OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEYETIOBEUECKMX T'YMAaHUCTUYECKHX |
JIEMOKPAaTHUYECKHUX LIECHHOCTEW;

FOTOBHOCTh BECTH COBMECTHYIO NIESTEIBHOCTh B MHTEpPECAX TIPa)IaHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJICHUHU B 00pa30BaTEIIbHON OpraHU3alNY;

YMEHHUE B3aUMOJEHCTBOBATH C COLUUAIIbHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X QYHKIMSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUNCKOM IPAXKIAHCKON UACHTUYHOCTH, MATPUOTU3MA;

LIECHHOCTHOE OTHOILIEHUWE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCHICKUX YUEHBIX B 0051acTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM 4YHUCJIE B
JEATEIIbHOCTU YYEHOT0;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OYyAYIIETO;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOLIEHHE K MHUPY, BKIIFOYAsl 3CTETUKY HAYYHOT'O TBOPYECTBA,
npucymero pu3n4eckon Hayke;

S) Tpy10BOr0 BOCIIMTAHMS:



UHTEpEC K pa3iu4yHbIM cdepaM MpodhecCHOHATbHON IesSTEIbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOMN M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBINA BHIOOD
Oynymel mpodeccuu U peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JaCTH
(bU3UKY HA TIPOTSKEHUU BCEH JKU3HU;

6) K0JIOTUYeCKOr0 BOCIIMTAHUSA:

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYpbl, OCO3HAHHE TJI0OAIBHOTO
XapaKkTepa SIKOJOTUYECKUX MPOoOIIeM;

IJJAHUPOBAHUE U OCYLIECTBICHUE ACHCTBUI B OKPY>KAIOIIEH Cpelle Ha OCHOBE
3HAHMS LIeJIEW YCTOWYMBOIO Pa3BUTHS YEJIOBEUYECTBA,;

pacIlIMpeHre ONbITa AEATEIBHOCTH HKOJOTHYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PUBHKE;

7) IEHHOCTH HAYYHOI'0 NO3HAHMA:

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

OCO3HAaHHE IIEHHOCTH HAy4YHOU [EATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3y4YeHUs! (PU3HKHU OCYIIECTBIIAThH MPOEKTHYIO U UCCIEA0BATENBCKYIO AESITEIbHOCTD
WHJVMBUAYAJIBHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckmne geiicTBUs:
CaMOCTOSITeIbHO  (OpMyJIMpOBaTh W aKTyaIM3UpOBaTh  MpoOsEMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LENH JEATeIIbHOCTH, 33JaBaTh MapaMEeTPbl U KPHUTEPHUH HX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTM M MPOTUBOPEUYMST B  paccMaTpUBaeMbIX
bU3NYEeCKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C yYETOM aHAIM3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTD, OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB
L[EJISIM, OIIEHUBATh PUCKH TIOCJICICTBUM JEATEIbHOCTH,
KOOPJIMHUPOBATH ¥ BBHITIOHITH pa0OTy B YCIOBUSAX PeaJbHOTO, BAPTYATHHOTO
1 KOMOMHUPOBAHHOTO B3aWMOJICHCTBUS;
pa3BUBATh KPEaTHBHOE MBIILIEHUE TPU PEIICHUU KM3HEHHBIX MPOOJIEM.
Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:
BJIAJ€Th HAy4YHOW TEPMUHOJOTHEH, KIIOUEBBIMU MOHITHUSMU U METOJAMHU
buznuecKoil HayKu;



BJIIAJICTh HaBBIKAMHU y4e€OHO-HCCIICIOBATEIHCKON M MPOSKTHOM NESITEIbHOCTH
B o0yactu (pU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIHbHOMY TTOUCKY
METOJ/IOB pelieHusl 3a1ad (U3UIECKOTO COJCpKAHUS, MPUMEHEHHUIO Pa3INIHBIX
METOJIOB IIO3HAHUS,

BJIQJICTh BHJAMHU JICSITEIBHOCTH IO TIOJYYCHHIO HOBOTO 3HAHUA, €ro
WHTEPIPETAUNA, TMPEOOPa3OBaHUI0O W TPUMEHEHHUI0O B PA3IMYHBIX YUYEOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPH CO3/IaHUN YICOHBIX MMPOCKTOB B 00J1aCTH (HH3HUKH;

BBISBJIATh TPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyaJlM3UpOBaTh 3ajauvy,
BBIJIBUTATh THUIIOTE3Y €€ PEIICHUS, HAXOAUTh apryMEHTHI JUIS TOKa3aTeIbCTBa CBOUX
YTBEPKJIECHUM, 3a1aBaTh IMapaMeTPhl 1 KPUTEPHUH PEIICHHUS;

aHANMM3UPOBATh TIOJNYYCHHBIC B XOJE PEIICHHUS 3aqaddl  pPe3yJIbTaThl,
KPUTHYECKHA OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh U (HOPMYIHPOBATh COOCTBEHHBIC 3a7adyd B 00pa30BaTEIIbHOM
NEATEILHOCTH, B TOM YHCIIC TIPH U3yYCHUH (PU3UKH;

JaBaTh OIIEHKY HOBBIM CHTYAIlsM, OIICHUBATH TPHUOOPETEHHBIN OIIBIT;

yMETh TIEPEHOCUTh 3HaHWA TI0 (HU3MKe B TPAKTUIECKYIO 00JacTh
KU3HEICATECIHHOCTH;

yMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX MIPEAMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIC UJICH, TTPEIaraTh OpUTrHHATIBHBIC TOAXObI U PEIICHHUSI,

CTaBUTH MTPOOJIEMBI U 33/1a4UH, JIOITyCKAIOIINE aTbTEPHATHBHBIC PEIIICHUS.

Pabora ¢ nunpopmanmueii:

BJIaJICTh HaBBIKAMHM IOJYYCHHS MHGOpPMAIUM (PU3MUECKOTO COACP)KAHHS M3
MCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSTEIIPHO OCYIIECTBIATh ITOWCK, aHAJIM3,
CUCTEMATHU3AIMI0 W WHTEPIIPETAINI0O MHPOPMAIMKM PA3IUYHBIX BHIOB W (HOpM
MIPE/ICTABIICHHUS,

OIICHUBAThH JIOCTOBEPHOCTHh HH(POPMAITUH;

UCIIOJIB30BaTh  CPEACTBa  WH(MOPMAIIMOHHBIX U KOMMYHHUKAIIHOHHBIX
TEXHOJIOTHHA B PEIICHWN KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPTaHU3aIlMOHHBIX
3a/1a4 ¢ COOI0IeHHEeM TpeOOBaHUM SPrOHOMUKH, TEXHUKH O€301TaCHOCTH, TUTUEHBI,
pecypcocOepeKeHrs, MPABOBBIX M ATHYECKUX HOPM, HOPM HWH(OOPMAIMOHHOM
0e3011aCHOCTH;

CO3/IaBaTh TEKCTHI (DU3UYECKOTO COJEpKaHHWS B Pa3IU4YHBIX (popmarax ¢
y4€TOM Ha3HAYCHUST HHPOPMAIIUU | TIEIICBOM ayIUTOPHH, BEIOUpasi ONTUMATILHYIO
dbopMy NpencTaBiICHUS U BU3yaIu3aliu.

KoMMyHuKaTHBHBIE YHHBepPcaibHble yueOHbIe 1eCTBUSA:
OCYIIECTBIISATH OOIEHNE HA YPOKaxX (PU3UKH U BO BHEYPOUHOU AEATEIbHOCTH;
pacro3HaBaTh TMPEANOCHUIKA KOHQUIMKTHBIX CHTyallMd M  CMAr4aTh
KOH(JIUKTBL;



pa3BEPHYTO W JIOTUYHO H3JIaraTh CBOIO TOUYKY 3pPEHHUS C HMCIOJb30BaHHEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh M HCIIOJIL30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHUIYaIbHOU
paboTHI;

BBIOMpaTh TEMATHKYy W METOJbI COBMECTHBIX ICHCTBHH C y4ETOM 0OIIMX
MHTEPECOB M BO3MOKHOCTEH KaKJI0TO YJieHa KOJUIEKTHBA,

NpUHUMATh TEIM  COBMECTHOW  JEATEIBHOCTH, OpPraHW30BHIBATH U
KOOPJAMHHUPOBATh JEHCTBUSA TO €€ IOCTHIKCHHIO: COCTAaBJIATh IUIAH JICHCTBUH,
pacipenensaTh poid ¢ y4ETOM MHEHHH Y4YacTHUKOB, OOCYXKIATh pPE3yJIbTaThl
COBMECTHOM paboThI;

OIICHMBATh KAYECTBO CBOETO BKJIAJ1a M KAXKJIOTO YIaCTHUKA KOMAH/IbI B OOIIIHIA
pe3ynbTaT 1Mo pa3paboTaHHBIM KPUTEPHUSIM,

npeajiaraTh HOBBIE IIPOEKTHI, OIICHMBATh HWJEU C TIO3UIUUA HOBHU3HBI,
OpPUTHUHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBJIATh TMO3UTUBHOE CTPATETHYECKOE TIOBEACHUE B Pa3IMYHBIX
CUTYaIHSIX, TPOSIBIISITH TBOPUYECTBO M BOOOpaKeHNE, OBITh MHUIINATHBHBIM.

PerynsiTuBHBIC YHMBeEpPCAJbHbIE Y4eOHbIe NeiCTBUSA
Camoopranusanus:

CaMOCTOATENIbHO OCYUIECTBJISATh MMO3HABATENIbHYIO NI€ATEIbHOCTh B 00JacTH
GU3MKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3a]1aUM;

CaMOCTOATEJIBHO COCTABJISITh IUIAH PELICHHS PACYETHBIX M KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKON pabOThI C YUETOM UMEIOILIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CHUTYaIHsIM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

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

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIoCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO JPYAMIMH B O0JaCTH
(bu3KKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOIMOHAJIBHBIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYyalUsiM, BHOCUTb KOPPEKTUBBI B JIESTEIIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISM;

BJaJeTh HABBIKAMU  MO3HABAaTENbHOM  pedrekcuu Kak  OCO3HAHHUA
COBEPIIAEMBIX JIEUCTBUM M MBICIUTENIbHBIX MPOLUECCOB, HMX PE3yJbTaTOB H
OCHOBaHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYalluu, BbIOOpa BEPHOTO
pEeLIeHHUS;



yMETh OIIEHWBAaTh PHUCKH W CBOECBPEMEHHO MPUHUMATH PEIICHUS M0 HUX
CHIDKCHHIO;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHUX TIPU aHAINU3E pe3yJIhTaTOB
NEeATEIbHOCTH;

IPUHUMATh Ce0s, IOHUMasi CBOM HEJIOCTAaTKU U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHUX TPH aHAINU3E pe3yIhTaTOB
NEeSATEeTLHOCTH;

IPU3HABATh CBOE MPaBO M MPABO APYTHX HA OIIHOKH.

B mporiecce TOCTHKEHHS THYHOCTHBIX PE3yIbTaTOB OCBOCHUS IIPOTrPAMMBI TT0
buzuke IS YpPOBHA CpelHero oOmero oOpa3oBaHUS Y  OOYYarOIIMXCS
COBEPIIICHCTBYETCS OMOITMOHAIEHBIN WHTEJUICKT, TIPEAIOIar afo A
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHUSsl, BKJIFOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE AMOIIMOHATILHOE
COCTOSIHUE, BUJETh HAIlpaBJICHUs Pa3BUTHUS COOCTBEHHOM SMOIMOHAILHON C(hepHI,
OBITH YBEPEHHBIM B ce0€;

cCaMOpETYyJIMPOBaHUS, BKIIOUYAIONIETO CAMOKOHTPOJb, YMECHHE IPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTh aManTHUPOBATBCI K
AMOITMOHAJILHBIM U3MEHECHHAM U MIPOSBIIATh THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIFOYAIOIICH CTPEMIICHUE K JIOCTIKCHHIO LU U
yCrnexy, ONTHMH3M, WHHUIIMATHBHOCTHh, YMEHHE JEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTHUX, YYUTBIBaTh €r0 TMPHU OCYIIECTBICHWNW OOIICHHS, CIIOCOOHOCTh K
COUYBCTBHIO U COTIEPEKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOUYAIOIINX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSIBIIATh HHTEPEC U pa3peiiaTh KOH(PIUKTHI.

NHNPEAMETHBIE PE3YJIBTATHI

K xoniry o6yuenus B 10 kiacce nmpeaMeTHbIe pe3yIbTaThl Ha 06a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y O0YUaIOIIUXCSl YMEHHIA:

JEMOHCTPUPOBATh Ha IMpUMEpax pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHbI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTUH, B IPAKTUYECKON JESATEIBbHOCTH JIIOIEM;

YUUTHIBATh TPAHUIBI MPUMEHEHUS W3YUYCHHBIX (U3UYECKUX MOJEIIEeH:
MaTepuaibHas TOUKa, MHEepIUaIbHas cUcTeMa OTCU€Ta, abCOMIOTHO TBEPAOE TEIIO,
WJICAJIBHBIN a3, MOJEIIM CTPOCHUS Ia30B, )KUIAKOCTEH U TBEPABIX TEJl, TOUCUHBIN
AIEKTPUUECKUH 3apsij MpU pelieHnn (PU3NYECKUX 3a/1ay;

pacno3HaBaTh (PU3NYECKUE SBICHUS (TPOIECCHI) U OOBIACHITH MX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJIIPHO-KMHETUYECKOW TEOPHUM CTPOCHHMS BEIECTBA U



INEKTPOINHAMHUKH: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIIMHENHOE JBUKEHNUE,
CBOOO/IHOE TAJICHUE TEJ, JBHXKCHHUE MO OKPY>KHOCTH, WHEPIIUS, B3aUMOJICHCTBUE
ten, nuddys3us, OpOYHOBCKOE IBWIKEHHE, CTPOCHUE JKUIKOCTEH W TBEPABIX Tel,
W3MeHEeHHe o0BhEéMa TeJ MpHU HarpeBaHUU (OXJIAKICHHH), TEIUIOBOE PaBHOBECHE,
WCIIapeHue, KOHACHCAUMs, IUIABJICHHUE, KPUCTAJUIA3AlUs, KUIICHUE, BJIAXKHOCTb
BO3/lyXa, MOBBILICHUE JABJICHUA ra3a NPU €r0 HAarpeBaHUU B 3aKPBITOM COCYIE,
CBA3b MEXKIY IapaMeTpaMHu COCTOSHUSA ra3a B MU30MPOLECCax, dJIEKTPU3ALHUS TEN,
B3aMMO/JICCTBUE 3aPSJI0B;

OMHUCHIBATh MEXAHUYECKOE JIB)KCHHUE, HCIOJB3Ysl (U3UYECKHE BEIWYHHBI:
KOOpAMHATA, MYyTh, IIEPEMEIICHUE, CKOPOCTh, YCKOPEHHUE, Macca Tejia, CHUa,
HMITYJIbC T€JId, KUHETUYECKAsl DHEPIUs, NOTCHIUAIbHAS JHEPTUSA, MEXaHUYECKas
paboTa, MeXaHWYECKass MOIINHOCTh, MPH ONHCAaHUU TMPABUIBHO TPAKTOBATH
(U3UYECKUIT CMBICT MCHOJIB3yEeMbIX BEIHMYHH, MX OOO3HAUCHHMS M CIUHUIIBI,
HaxO0JUTh (POPMYJIbI, CBS3BIBAIOIIKME JAHHYIO (PU3MYECKYIO BEIMYMHY C JAPYTUMHU
BEJIMYMHAMM;

ONUCHIBATh M3YYCHHBIC TEIUIOBBIE CBOWCTBA TEJI M TEIUIOBBIC SIBICHUS,
UCIONB3Ysl (U3MUYEeCKUe BEIMYMHBI: JABJICHHE Ta3a, TeMIleparypa, CpeaHss
KUHETUYECKasi dHEPrUsi XaOTUUYECKOTO JBUKEHUS MOJIEKYJ, CPEIHEKBAIpaTUYHAS
CKOPOCTb MOJICKYJI, KOJHWYECTBO TEIUIOTHI, BHYTPEHHSS JSHEprusi, padbora rasa,
KOd(PGUIIMEHT TMOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENs; MNpPU OMNHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUM CMBICT HCHOJb3YyEMbIX BEJIMYMUH, HUX
0003HaYCHUST W CIUHMIBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIINE JIAHHYIO
(bu3NYECKYI0 BEIMYUHY C APYTUMHU BEJIHMUMUHAM;

OIACBIBATh U3YUYCHHBIC JIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJICKTPUYECKHUE
sBJICHUS (TIPOLIECCHI), UCTIONB3Ys (HU3NUECKUE BETUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AJIEKTPUYECKOE T10JIE, HANPSKEHHOCTD MOJISI, IOTEHLHUAJ, PA3HOCTh IMMOTEHIMAJIOB;
Py ONMHWCAHWHM TIPABWJIBHO TPaKTOBAaTh (PU3WYECKUN CMBICT HCIOIH3YyEMBIX
BEITMYMH, WX OOO3HAYCHUS] W €IUHUIIBI; yKa3blBaTh (POPMYJIBI, CBS3BIBAIOIIUE
JTaHHYIO0 (M3UYECKYIO BEJITUYMHY C IPYTUMHU BEJIMUUHAMU;

aHaJIU3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONB3Yys (PU3MUecKue
3aKOHBI U MIPUHUHUIBL: 3aKOH BceMUpHOTO Tsarotenus, I, II u III 3axonsl HeroTOHA,
3aKOH COXPAHECHUS MEXAaHWYECKOM DJSHEPIWHM, 3aKOH COXPAHEHUsI HMITYJIbCa,
MPUHIUIT CYNEPNO3ULMNA CUJI, NPUHLUII PABHOINPABUS WHEPLUHUAIBHBIX CHCTEM
OTCU€Ta, MOJIEKYJISIPHO-KUHETUUYECKYID TEOPUIO CTPOCHUS BEIIECTBA, T'a30BbIC
3aKOHBI, CBSI3b CPEJHEN KMHETUUYECKOU DHEPTUU TEIJIOBOIO JIBUKEHUS MOJIEKYJI C
a0COJIFOTHOM TeMmnepaTypoM, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHEHHS
ANEKTPUYECKOTO 3apsana, 3akoH KynoHa, mpu 3TOM pasnuyarh CIOBECHYIO
(GOpMyYTHUPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKEHUE W yCIIOBUS (TPAaHMIIBI,
00J1acTH) TPUMEHUMOCTH;



OOBSICHATH OCHOBHBIC TIPUHIIHITHI ICHCTBYS MAITUH, MPUOOPOB U TEXHUIESCKUX
YCTPOMCTB; pa3iuyaTh YCIOBHS MX O€30MaCHOrO MCIOJIb30BAHMS B IOBCEIHEBHOM
KU3HH,

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIIENOBAHUIO (DU3UUYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX W KOCBEHHBIX HM3MEPEHUH, NPHU ITOM
dbopmyupoBath mpodaeMy/3aaady U THIOTE3Y yIeOHOTO IKCIIEPUMEHTA, COOMPATH
YCTaHOBKY 3 MPEAJIOKEHHOTO 000PYI0BaHMsI, TPOBOAUTD OMBIT U (POPMYIHPOBATH
BBIBOJIBL;

OCYUIECTBJISATH MPSIMbIE U KOCBEHHBIE U3MEPEHUS PU3NUYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO HM3MEPEHHUs U MCIOJIb30BaThb HW3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIYy (PU3NYECKUMHU  BEIUYMHAMH  C
UCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHHUH, MPU 3TOM KOHCTPYUPOBATh YCTaHOBKY,
(buUKCUpPOBATH PE3YIHTATHI MOJYYCHHON 3aBUCUMOCTH (PU3UYECKUX BETUYHH B BUJIC
Ta0IHI U TPaUKOB, AEJIaTh BHIBOJBI 10 PE3YyJIbTaTaM UCCIEAOBAHMS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEIACHUU UCCIEIOBAHUN B
paMKax y4eOHOTO »HKCIIEPUMEHTa, Y4eOHO-HCCIIEOBATENbCKOM U IPOEKTHOU
JESITEIbBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1AOOPATOPHOIO
000pyT0BaHUS;

pemaTh pacu€THble 3a7a4dl C SBHO 3aJaHHOW (U3UYECKONM MOJIETbIO,
UCIOJIBb3Ysl (PU3UUECKUE 3aKOHBI M IPUHIIMIIBI, HA OCHOBE aHaJM3a YCJIOBUS 33/1auu
BBIOMPATh (PU3UYECKYIO MOJEIb, BBIACHITh (PU3NUECKUE BEIMYUMHBI U (POPMYIIHI,
HEoOXOoJuMbIe NIl €€ pEelIeHUs, NMPOBOJUTH Pacu€Thl M OLIEHHWBATH PEATBLHOCTH
MOJIyYE€HHOT0 3HaueHus (PU3NUECKOI BEIIMUNHBI;

pelaTh KaueCTBEHHBIC 33/1a4i: BHICTPAWBATh JOTHYECKH HEMPOTUBOPEUUBYIO
LEMOYKY PACCYXKICHUN C OMOpOM Ha M3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(bu3uYeCKHC IBIICHUS,

UCIIOJIb30BaTh MIPU PEIICHUH YUeOHBIX 3a/1a4 COBpEMEHHbIE HH()OPMALIMOHHbBIE
TEXHOJOTHH JJIsl TIOUCKA, CTPYKTYpUPOBAaHUS, WHTEPIIPETAIUNA U TPEICTABICHUS
y4eOHOH M HAy4YHO-TIOMYJISIpHOM WHGOPMALMK, TOJYYEHHOM W3 pa3IMyHBIX
UCTOYHUKOB, KPUTUYCCKU aHATM3UPOBATH MOTydaeMyto HHPOPMAIIUIO;

MPUBOIUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, O0BSICHEHHE MPOLIECCOB OKPY>KAIOIIET0 MUPA, B pa3BUTHE TEXHUKU
1 TEXHOJIOTHU;

UCIT0JIb30BATh TEOPETUUECKUE 3HAHUS 110 (PU3UKE B MOBCETHEBHOM HKU3HU IS
oOecrnieyeHnss OE30MAaCHOCTH MPH OOpalleHUH ¢ MpuOOpaMh U TEXHUUYECKHUMHU
YCTPOMCTBaMH, JJIsl COXPAHEHUS 3I0pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHUECKOTO
MIOBEACHUS B OKPYKAIOLIEH CPEaE;



paboTaTh B TpYyIIE C BBHIMOJHEHWEM PA3JIUYHBIX COIUATIBHBIX POJIEH,
IJIAHUPOBATh PadOTy TPYMIBI, PAMOHAIBHO paCHpeneisiTh OOS3aHHOCTH U
TJIAHUPOBATH JIESITEIILHOCTh B HECTAHAAPTHBIX CUTYAIMsIX, a/ICKBATHO OIICHHBATH
BKJIJT K&KJIOTO U3 YYaCTHUKOB TPYMIIbI B PEIICHUE paCCMAaTPUBAEMOMN MTPOOIIEMBI.

K koniy o0yuenus B 11 kiaacce npeMeTHbIe pe3ybTaThl Ha 06a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYJAIOIITNXCS YMEHUM:

JEMOHCTPUPOBATh HAa MpUMEpax Pojb M MeCcTO (U3NKU B (POpMUpPOBAHUHU
COBPEMEHHOW Hay4yHON KAapTHHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKU U
TEXHOJIOTU, B MPAKTUYECKOW IEATEIBHOCTU JIIOJEH, IEJIOCTHOCTh M €IMHCTBO
bu3MYecKoil KapTUHBI MUPA;

YUYUTBIBATh TPAHUIBI TPUMEHEHUS W3YYCHHBIX (U3HUECKUX MOIEIICH:
TOYEUYHBIN JICKTPUICCKUIN 3apsii, Tyd CBETa, TOYCUHBIN UCTOYHUK CBETA, sIepHas
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOIO sijpa MpH PEHICHUH (PU3NIECKUX
3ajiay;

pacrio3HaBaTh (pU3HYECKUE SIBICHUA (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB AJICKTPOJMHAMUKHN U KBAaHTOBOW (DU3HKH: DJICKTPUUYECKAS TTPOBOTUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEHCTBUSI TOKAa, B3aUMOJICUCTBHUE
MarHuTOB, JJIGKTPOMAarHUTHasi WHAYKIWSA, JEHCTBHE MArHUTHOTO TIOJS Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsl, AJIEKTPOMATrHUTHBIE KOJeOaHUs U
BOJIHBI, MPSIMOJIMHEHHOE pPacCIpOCTpPaHEHUE CBETa, OTPaXKEHUE, MPeTOMIICHUE,
uHTephepeHnusa, audpakuus W TOJIpPU3alus CBETa, JHUCIEPCUS CBETa,
dboTtoanekTpudeckuii 3phexT (poTodrddheKT), CBeTOBOES AaBleHNUE, BOSHUKHOBEHUE
JUHENYaTOro CHEeKTpa aToMa BOJIOPOJA, €CTECTBEHHAas U HMCKYCCTBEHHAas

PaguOaKTUBHOCTD;
ONMKCHIBATh W3YUYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJEKTPUYECKYIO  MPOBOAMMOCTb  pa3JIMYHBIX  Cped) W

AIIEKTPOMArHUTHBIC SIBICHUSA (MPOLIECCHI), UCMONB3YSd (U3NYECKUE BEIUUYUHBIL:
DIIEKTPUYECKUHN 3apsill, CHJIa TOKA, DJIEKTPUYECKOE HANPSIKEHUE, JIEKTPUUECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAas cuiia, paboTa TOKa,
WHIYKIUS MarHUTHOTO MOJs, cuia Awmmepa, cuna JlopeHna, WHIyKTUBHOCTH
KATYILIKH, DSHEPrus AJIEKTPUYECKOTO0 M MArHUTHOTO IMOJIEH, MEPHOJ M YacToTa
Kojie0aHUN B KoJeOATeTbHOM KOHTYpe, 3aps]l U CHJa TOKa B Ipolecce
TFAPMOHMYECKUX DJIEKTPOMAarHUTHBIX KoJeOaHud, (OKYCHOE pacCTOsIHHUE U
ONTHUYECKAs] CUJIa JIMH3bI, NMPU ONUCAHUM TPABUIBHO TPAKTOBATh (PU3UYECKUIMA
CMBIC]I HCIOJIb3YEMBIX BEJIMYMH, MX OO0OO3HAUEHHs U €JAUHMIIBI, YKa3bIBaTh
(bopMyIIbI, CBSI3BIBAIOLINE JAHHYIO (PU3UUECKYIO BEIUUUHY C IPYTUMH BEJIMUNHAMU;

ONMCBHIBATh H3YyYECHHBIE KBAHTOBBIE SIBJICHUS M IPOLECCHI, HCIIOIb3Ys
busznyecKkue BEIMYUHBL: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, AJMHA BOJHBI H
4acToTa CBETA, SHEPTUs U UMITYJIbC (POTOHA, MEPHOJI MOTypacnaga, SHEPTUs CBA3U



aTOMHBIX SI7IEp, TPU ONMUCAHWUW TMPABUIBLHO TPAKTOBATh (U3UYECKUH CMBICIT
UCIIOJB3YEMbIX BEIMYUH, UX OOO3HAYCHHS M EIUHMIIBI, YKa3bIBaTh (HOPMYIIbI,
CBSI3BIBAIOIIME JaHHYIO (U3UYECKYI0 BEIUYMHY C JPYTUMH BeJIMYWHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBIL

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECCHl U SIBJICHUS, UCIOJIb3Ys (PU3NUECKHE
3aKOHBI U MPUHUMUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATENBHOTIO U NapaJlIEIbHOTO
COCOMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—J/IeHma, 3aKOH 3IEKTPOMArHUTHOU
WHIYKIUHU, 3aKOH MPSIMOJMHEHHOTO PacIpOCTpaHEHUsI CBETA, 3aKOHbBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHIITeHa mia pororddexra,
3aKOH COXPAHEHUSl SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHECHUS
AIIEKTPUYECKOTO 3apsAJia, 3aKOH COXPAaHEHMs] MAacCOBOIO 4YMciia, MOocTysathl bopa,
3aKOH PAaJIMOAKTUBHOTO pacmaja, Ipyu 3TOM pasjinyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE BBIpAXKEHHUE U YCIOBUS (TpaHMIlbl, 00JIACTH)
MIPUMEHUMOCTH;

OINPEIENATh HAIIPaBJICHUE BEKTOPA MHIYKIMU MATHUTHOTO MOJIsI IPOBOJHUKA
C TOKOM, cuJjibl Amrepa u cuibl Jlopenna;

CTPOUTh UM OIHCHIBATh H300paXKEHHE, CO3[1aBAEMOE IUIOCKMM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UYECKUX SIBIICHUU W
MIPOLIECCOB C HCIIOJIb30BAHUEM MPSMBIX M KOCBEHHBIX HM3MEPEHUH: TpPH 3TOM
dbopmynrpoBaTh NpodIeMy/3a1ady U TUIOTE3y Y4eOHOT0 SKCIIEPUMEHTa, COOUpPaTh
YCTaHOBKY M3 MPEJJI0KEHHOTO 000pYA0BaHUS, POBOJAUTH OMBIT U (POPMYITUPOBATH
BBIBO/IbI;

OCYIIECTBJISITh MPSIMbIC U KOCBEHHBIE U3MEPEHUS (PU3NUYECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTUMAJBHBIA CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHUN;

HCCJIEIOBATh 3aBUCUMOCTH (DPM3HUECKUX BEJIMYUH C UCTIOIB30BAHUEM TPSIMBIX
W3MEPEHUI: TP STOM KOHCTPYHPOBATH YCTAHOBKY, (DUKCHUPOBATH PE3yJIbTATHI
MOJIyYEHHOU 3aBUCUMOCTH (DM3MYECKUX BEJIMYMH B BHUAE TaOIUI U TpaduKOB,
JienaTh BBIBOJIBI MO Pe3yJibTaTaM HCCIIEIOBAHUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEJACHUU UCCIEIOBAHUN B
pamMKax y4eOHOro SKCIEpUMEHTa, Yy4eOHO-HCCIEeIOBATEIbCKOW U MPOEKTHOU
NESATETLHOCTH C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPONCTB M JTaOOPATOPHOTO
o00opy10BaHUS;

pemiath pacu€THble 3aJa4d C SIBHO 3aJaHHON (DU3MYECKOW MOJEINbIO,
UCTIONB3YS (PU3HUECKHe 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBUA 3a/1a4U
BEIOMPATh (PU3UYECKYI0O MOJECIb, BBIACHITh (PU3NUECKHE BEIMYUHBI U (POPMYIIHI,
HEOOXOJUMbIe NIl €€ pEIIeHHUs, MPOBOJUTH PAacu€Thl M OLICHHWBATH PEATBLHOCTDH
MOJIyYeHHOTO 3HAYeHUS (PU3UUECKOUN BEJIMYUHBI,



pemaTh Ka4eCTBEHHBIE 3a/1a4i: BbICTPAUBATh JIOTHUYECKH HEMPOTUBOPEUHBYIO
LEMOYKY PACCYKIEHUH C OMOpPOM Ha M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
bu3nYecKue SIBICHNUS;

UCIIOJIb30BAaTh IIPU PELICHUH YUEOHBIX 3a/1a4 COBpEMEHHbIE NH()OPMALIMOHHBIE
TEXHOJIOTHH [UISl TIOMCKA, CTPYKTYPUPOBAHMSI, UHTEPIIPETALIMM U IPEICTABICHUS
y4eOHOW W Hay4HO-TIOMyJApHOW WHGOpPMAIMU, TMOJYYEHHON W3 pa3IMYHbIX
UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOTydaeMyIo HHPOPMALIHUIO;

OOBSCHATh NPHUHLMIIBI JCHCTBUS MAallWH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3nuyaTh YCIOBUSA UX 0€30MacCHOrO UCHOJIb30BaHUS B IOBCEIHEBHOU
KU3HY;

IPUBOJUTH MPUMEPHI BKJIaJla POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHUE IMPOLIECCOB OKPY’KAIOIIETO MHpA, B PA3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS 110 (PU3KKE B TOBCEIHEBHOM JKU3HU 115
oOecrieueHusi 0€30MaCHOCTH MpU OOpalmeHuu ¢ NpuOopaMu M TEXHUYECKUMH
YCTPOMCTBAMM, JIJIsi COXPAHEHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
MOBEACHUS B OKPYKAIOLIEH CPEaE;

paboTaThb B TIpyHIe C BBHINOJIHEHUEM pA3JIMYHBIX COLUAIbHBIX pOJeil,
IUIAHUPOBaTh pPabOTy TIpPyNIbl, PalMOHAIBHO PpacCHpelesITh O0OS3aHHOCTU U
IUIAHUPOBATH JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYALMSIX, aJIEKBATHO OLICHUBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHUE pACCMATPUBAEMOM MTPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoauuecTBo yacoB DJIeKTPOHHbBIE
HanMeHoBaHMe pa3/iesioB U TeM undpoBbie
Ne ni/m P Kontpoabnbie IIpakTHueckue (mpp )
NMPoOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Paznen 1. PUBUKA U METOJAbI HAYYHOI'O IIO3HAHUSA
1.1 ®u3rKa 1 METO/Ibl HAYYHOTO IMO3HAHUS 2 bubmorexa HOK
' ARLHEY https:/m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pazgen 2. MEXAHUKA
2.1 Kunemaruka 5 bubmorexa LHOK
https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Junamika / https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
23 3aKOHBI COXPaHEHUS B MEXaHUKE 6 1 1 hitps://m.cdsoo.ruw/7f4 172
Hroro no pazneny 18
Paznen 3. MOJIEKYJISAIPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 | bubnuotexa [JOK
' TEOPHH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2 1 1
3 OCHOBBI TEPMOTHAMHICH 0 https://m.edsoo.ru/7f41bf72
13 ArperaTHbie COCTOSIHHSI BEIIECTBA. 5 bu6mmorexa [IOK

@dazoBbIE IEPEXOABI

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




Hroro no pazneny

24

Paznen 4. DJIEKTPOAUHAMUKA

bu6mmoreka [IOK
4.1 1
InekTpocTaTHKa 0 https://m.edsoo.ru/7f41bf72
49 ITocTosAHHBIN NEKTPUUYECKUN TOK. TOKH B 12 bubnunoreka [HOK
' Pa3IUYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Wroro no pazneny 22
Pe3epBHOE Bpems 2
OBHLIEE KOJIMYECTBO YACOB I10 63

[TPOTPAMME




11 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HanmenoBaHue pa3jie/ioB U TeM undposbie
Ne i/ P Kourposbubie IIpakTHyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pazpnen 1. JIEKTPOAUHAMUKA
11 MarnutHoe noje. IeKTpoMarHuTHast 1 1 3 bubnnoreka [JOK
' UHIYKIAS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUA U BOJIHBI
71 MexaHU4YeCKHE U JIEKTPOMArHUTHBIE 9 1 bubnuorexa [JOK
' KoJIeGaHust https://m.edsoo.ru/7f41c¢97¢
29 MexaHU4eCKHE U AIEKTPOMArHUTHBIE 5 ) bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [JOK
23 O 10 3
frriKa https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 24

Pa3nen 3. OCHOBBI CIEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTH

31 OCHOBBI cCrIEIIUATBHON TEOPUHU 4 1 bubnnoreka [JOK
OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
4.1 DJIEMEHTHI KBAHTOBOU ONTUKU 6 bubmmorexa [OK

https://m.edsoo.ru/7f41c97¢




bu6mmoreka [IOK
4.2 C 4
TpocHie atoMa https://m.edsoo.ru/7f41c97¢
bubmuorexa [JOK
4.3 A 5
TOMHOE SAPO https://m.edsoo.ru/7f41c97¢
Uroro no pazaeny 15

Paznea S. 3JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DJeMEeHTHl aCTPOHOMUU M aCTPOPHU3IUKU 7

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny 7

Pasnen 6. OBOBIIAIOIIEE IIOBTOPEHUME

bu6mmorexa [IOK
6.1 6006 2
Obobumaromee noBTOpeHHe https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 2
PesepBHoe Bpems 3

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 66







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

Tema ypoka

KoaudecTBO 9acoB

Bcero

1 ®usuka — Hayka o npupoje. Hayunbsie MeToab! IO3HaHMS OKPYIKAIOLIET0 MUPa 1

) Poinb 1 MecTO Gpu3MKK B JOPMHUPOBAHUHU COBPEMEHHON HAyYHOU KapTUHBI MUPA, B |
MIPAKTHYECKON JEATEIbHOCTH JIIOIEH

3 Mexannueckoe gBrxkeHre. OTHOCUTEIbHOCTh MEXaHUYECKOT0 IBHKeHUS. [lepemenienue, |
CKOPOCTb, YCKOPEHHUE

4 PaBHOMEpHOE IPAMOJIMHEWNHOE JBUKEHUE 1

5 PaBHOyCKOpEHHOE NIPSIMOJIMHENHOE IBU)KEHNE 1

6 CBobosHOe nasieHue. Y ckopeHre cBoOOIHOTO MaieHus 1

7 KpuBonnHeliHoe aBuxkeHue. J[BHKeHUE MaTEPUAIIBHON TOYKH 110 OKPY>KHOCTH 1

2 IIpunnun otHOCcUTENBbHOCTH ['anmunes. MHepuuanbabie cucteMsl orcyera. [IepBbiii 3aKk0H 1
Herorona

9 Macca Tena. Cuna. [Ipunnun cynepno3uiiuu cui. Bropoit 3akon HeioToHa a1 MatepuanbHOM |
TOYKHU

10 Tpernii 3akoH HbIOTOHA [UIs1 MAaTEpUAIIBHBIX TOYEK 1

11 3akoH BceMupHoro taroreHus. Cuna tsoxectu. [lepBas kocMuueckas CKOpOCTh 1

12 Cuna ynpyrocrtu. 3akoH ['yka. Bec tena 1

13 Cuna tpenus. Koapduument tpenns. Cuiia CONpoTHBICHUS MTPH JBIXKEHUH TEJa B )KUIKOCTH |
WM Ta3e

14 [ToctynaTenbHoe U BpamiaTeabHOE ABMKEHUE aOCOIIOTHO TBEPAOro Tesa. MoMeHT cuiibl. [Tneuo |
CWJIBL. Y CIIOBHS paBHOBECHS TBEPAOTO Tela

15 Nmmynbe MaTepraabHONW TOUKH, CUCTEMBI MaTEpUaNIbHBIX TOUeK. VIMITysibe cuitbl. 3aKOH |

COXpPAaHCHUSA UMITYJIbCA. PeakTuBHOE ABHKEHHE




Pa6ota u mourHocTh cuibl. Kunetnueckas sHeprust MmarepuaibHoi Touku. Teopema 00

16 W3MEHEHUN KMHETUYECKOW SHEPruu

17 ITorenuuaneHast sHeprus. IloTeHunanbHas 3Heprus ynpyro 1eopMUPOBaHHOMN NPYKUHBI.
ITorennuanbpHast sHeprus Tena BOIM3U MOBEPXHOCTH 3eMIIH

13 [TorennuansHble 1 HEMOTEHIUATbHBIE CHIIBL. CBSI3b paObOTHl HETOTEHIIMATBHBIX CHIT C
U3MEHEHUEM MEXaHUYECKON SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUUECKON S3HEPTUH

19 JIaboparopHas pabota «McciaenoBanue cBsi3u pabOThI CUIIbI C U3MEHEHUEM MEXaHUYECKOM
SHEPruM Tejla Ha IPUMEPE PACTKEHUS] PE3UHOBOTO JKI'yTay

20 KonrtponbHas pabora no teme «Kunematuka. Jlunamuka. 3aKOHbI COXPaHEHUS B MEXAHUKE»

1 OcHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOM Teopun. bpoyHOBCKOE BUKEHHE.
Auddysus

” XapakTep ABMKCHUsSI U B3aMMOJEICTBHS YacTHL] BellecTBA. Mozenu CTpOeHUs ra3os,
KHUIKOCTEH U TBEPABIX TEI

23 Macca monekysn. KonnuectBo Bemectsa. [locrossHnas ABoraapo

24 Temnosoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenscus

25 Wneanphbiii raz B MKT. OcnoBroe ypaBHenne MKT

%6 AOcomtoTHas TemepaTypa Kak Mepa cpelHel KHHETUYECKOW SHEPTUH JIBUYKEHHUS MOJIEKYJI.
VYpaBHenne MeHneneena-Kianelipona

27 3akoH JlanbToHa. ['a30BbIE 3aKOHBI

73 JlaGoparopHas padota «VccnenoBanne 3aBUCUMOCTH MEXKIY NTapaMeTpaMH COCTOSHUS
Pa3peKEHHOTO Ira3a»

29 M3onporeccs! B U1€aIbHOM I'a3e U UX IpaduecKoe MpecTaBIeHne

30 BHyTpeHHss1 sHeprus TepMOAMHAMUYECKOM cUCTEMBI U crtocoObl e€ n3meHeHus. Komuuectso
TEIUIOTHI U paboTa. BHyTpeHH:s SHEprust 0AHOATOMHOTO MJI€aJIbHOTO Ta3a

31 Bune! rerionepenaun

39 VY nenpHas TemI0EMKOCTD BelecTBa. KoianuecTBo TemIoThl npu Temsonepeaaye. AauadaTHbIi

npoIIecc




33

HepBHﬁ 3aKOH TEPMOJUMHAMHKHU U €TI0 IIPUMEHEHUEC K U30IIponeccamM

1
34 HeoOpatumocTs mporieccoB B ipupoie. BTopoii 3aKkoH TepMoIuHAMUKA 1
35 [Tpunmun nevicteus u KT/ TenmoBoi MamuHbl 1
36 [ukn Kapno u ero KIT/] 1
37 DKOJOTHYECKHE MPOOIEMBI TeTIOIHEPT e TUKH 1
38 O6o06maromuii ypok «MonekynspHas puznka. OCHOBBI TEPMOIUHAMHUKI 1
39 Konrponsnas padora o reme «MonekymnspHas ¢puzuka. OCHOBBI TEPMOIMHAMUKI 1
40 [TapoobpazoBanue u koHaeHcanus. Vcnapenue u KuneHue 1
41 AOGcouoTHAS ¥ OTHOCHTENbHAS BIAXXHOCTH BO3yxa. HachImeHHbIi ap 1
4 Tsépmoe teno. Kpucramnnueckue u amopdHsbie Tesna. AHU30TPONHS CBOWCTB KPUCTAIIIIOB. 1

Kunkue xkpucramisl. CoBpeMeHHbIE MaTEpUaIbl
43 [InaBnenue u kpucraumsanus. Y aejibHas TermioTa miasienus. Cyonumanms 1
44 YpaBHeHHe TEII0BOro O6anaHca 1
45 DnekTpu3aiys Tei. DIeKTPUIecKui 3aps. J[Ba Buaa sIeKTpUUYECKUX 3apsI0B 1
46 [IpoBOAHMKY, TUANEKTPUKU U TIOTYTIPOBOIHUKU. 3aKOH COXPAHEHHUS AIEKTPUUYECKOTO 3apsaa 1
47 Bsaumonericteue 3apsinoB. 3akoH Kyiona. TodeuHslil 2JIEKTpUUECKH 3apsT 1
43 Hanpsioxk€HHOCTD 21eKTpuueckoro nojis. [IpuHun cyneprno3niuuu 31eKTPUUecKUX MoJeH. |
JIvHnM HANPSYKEHHOCTH

49 Pa6ota cun anekrpoctaruyeckoro noist. [lorennuan. PasHocTs moTeHIManos 1
50 [IpoBOAHMKY M TUANIEKTPUKU B AIEKTPOCTATUYECKOM Mosie. [{udnexkTpruieckasi IpOHUIIAeMOCTh 1
51 OnexrpoémkocTs. Konnencarop 1
52 DIIEKTPOEMKOCTH TIJIIOCKOT0 KOHAEHCATOpa. DHEPTHUsl 3apsSyKEHHOTO KOHIEHCATOpa 1
53 JlaGopatopHnas padora "M3MepeHue 31eKTpoEMKOCTH KOHAeHcaTopa" 1
54 [TpuHMn nefcTBUS U MIPUMEHEHNE KOHIEHCAaTOPOB, KOMMMPOBAILHOI'O anrapara, CTpyHHOro |

IIPpUHTCPA. SJICKTpOCTaTI/ILICCKaSI 3aluTa. 3azeMiieHue 3J'IeKTpOHpPI60pOB




DJIEKTPUYECKUH TOK, YCIOBUS €ro cyiectBoBanus. [loctosuubiii Tok. Cuiia Toka. Hanpsixenue.

55 1
Conpotusnenue. 3akoH Oma 17151 yyacTka Lenu

56 [TocnengoBarenpHOE, MapaieIbHOE, CMEIIAHHOE COeIMHEeHNE TIPOBOAHUKOB. JlabopaTopHas 1
pabota «/3ydyeHre cMEIaHHOTO COETUHEHUS] PE3UCTOPOB

57 Pabota u MoITHOCTE AMeKTprudYecKoro Toka. 3akoH Jlxoymnsa-Jlenna 1

58 3akon OMa 1sl MOJTHOM (3aMKHYTO# ) JIeKTpruyeckoi 1enu. KopoTkoe 3amMbIkaHue. |
JlabGopaTtopHas padora «M3mepenne D/IC nCTOUHMKA TOKA U €T0 BHYTPEHHETO COMPOTUBIICHUS

59 DNEeKTpOHHAs IPOBOAUMOCTb TBEPABIX METAIOB. 3aBUCHMOCTb COIIPOTUBIICHUSI METAJJIOB OT |
TeMreparypbl. CBEpXIpOBOIUMOCTh

60 DnexTpuueckuil Tok B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB 1

61 [TonynpoBoAHUKH, UX COOCTBEHHAs U IPUMECHAsi TPOBOAUMOCTh. CBOICTBA p—n-mepexoa. 1
[TonynpoBOAHUKOBBIE TPUOOPHI

2 DNEeKTPUUECKUN TOK B pacTBOPAxX M pacilylaBax 3JIEKTPOIUTOB. DIEKTPOIUTUYECKAS i
JTUCCOIMAIs. DIEKTPOIINU3

63 DneKkTpruyeckuil TOK B razax. CaMoCTOSATEIbHBIN U HECAMOCTOSATENbHBIN pa3psa. MosHus. 1
[Tnazma

64 DnexTpuueckre mpruOophl U yCTPOMCTBA U UX MpaKTUdYeckoe mpuMeHenue. [IpaBuna TeXHuku 1
0e30macHOCTH

65 O6o0mmaromuii ypok «JIeKTPOIUHAMUKA 1

66 KonTponbHas pabota mo Teme «nekTpoctatuka. [IocTOSHHBIN 2NeKTpruueckuii Tok. TOKU B 1
Pa3IUYHBIX Cpeax»

67 Pesepubiil ypok. KonTponbsHas pabota o teme "DnekTpoauHaMuka” 1

68 PesepBHelIil ypok. O6o0maromuii ypok o remam 10 kimacca 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




11 KJIACC

KoaudecTBO 9acoB

Nen/m  Tema ypoka
Bcero

1 [TocTossHHBIE MArHUTHI M UX B3aUMOJAEHCTBUE. MarHuTHoe mnoJjie. BEKTOp MarHuTHOW UHAYKLUH. 1
JIuHUM MarHUTHOM MHIYKIUU

) MarnuTtHOoe noJje npoBoJHUKA ¢ TokOM. OnbIT Opcrena. BzaumoaeiicTBue mpoBOJHUKOB C 1
TOKOM

3 JlaboparopHas padota «/3ydueHre MarHUTHOTO MOJIsI KATYIIKU C TOKOMY 1

4 JlelicTBME MarHUTHOTO TOJISl HA IPOBOJHHK ¢ TokoM. Cua Amriepa. JlaboparopHas pabora |
«MccnenoBanue 1elcTBUS MOCTOSHHOTO MarHUTa Ha PaMKy ¢ TOKOM»

5 JleiicTBrE MarHUTHOTO TIOJISl Ha IBIXKYIYIOCS 3apsbkeHHyIo yactuily. Cuna Jlopenna. Pabora |
cuibl JlopeHna

6 OnexkrpomarauTHas UHAyKOus. [ToTok Bekropa maruutHoM uHAyKuuu. D/]C nnaykuuu. 3akoH 1
3JEKTPOMAarHUTHON MHAYKIMU Papanes

7 JlabopaTtopHas pabota «VccinenoBanue siBICHUS YJIEKTPOMArHUTHON MHIYKITUN 1

2 NunyktuBHOCTH. SIBieHne camounaykuuu. I1C caMOMHAYKIMU. DHEPrUsi MArHUTHOTO MO |
KaTYLIKH C TOKOM. DJIEKTPOMarHuTHOE I0JIe

9 TexHuueckue ycTpoicTBa U X MPUMEHEHHE: TTOCTOSTHHBIE MAarHUTHI, DJIEKTPOMAarHUTHI, 1
3JEKTPOJIBUTATENb, YCKOPUTEH JIEMEHTAPHBIX YACTULl, UHAYKIIMOHHAS TI€Yb

10 O6o0maromuii ypok « MarHuTHOE moje. IIEeKTPOMarHuTHAsT HHTYKITHS 1

11 KontponbHas pabora no teme «MarHuTHoe 1nose. DIeKTPOMarHUTHas! HHIYKLIHS 1

12 CBo0OoHBIE MexaHUUYecKue Konebanus. ['apMonndeckue kojaebanus. Y paBHEHNE |
rapMoHHuYecKux Kosiebanuil. [IpeBpaiienue snepruu

13 Jlaboparopnas padota «VccnenqoBaHue 3aBUCUMOCTH TIEpHUOIa MaJIbIX KoJIeOaHUii Tpy3a Ha |

HUTHU OT JJIMHBI HUTH U MACCBI I'py3a»




Konebarenbublit KOHTYp. CBOOOIHBIE 31IE€KTPOMArHUTHbIE KOJeOaHus B UACaTbHOM

14 K0J1e0aTeNbHOM KOHTYpE. AHAJIOTUs MEX/y MEXaHUUYECKUMHU U 3JIEKTPOMArHUTHBIMU 1
KoJ1e0aHusIMU

15 ®opmyna ToMmcoHa. 3aKOH COXpaHEHHS YHEPTUU B UACAUTHPHOM KOJIeOATEIIHHOM KOHTYPE 1

16 [IpencraBnenue o 3aTyxaromux KojaeOaHUsIX. BeIHYK1eHHbIE MEXaHHUECKUE KOJIEOaHMs. |
Pe3onanc. BeiHyXIeHHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHHS

17 [Tepemennsbiii Tok. CHHYCOUJAIBHBIN ITEPEMEHHBIN TOK. MOITHOCTh MEPEMEHHOTO TOKA. |
AMIUIMTYHOE U IeHCTBYIOIIEE 3HAUEHUE CUJIbI TOKA M HATIPSKEHUSI

18 Tpancdopmarop. [IpousBoacTBo, nepeaaya u NoTpedIIEHUE ITEKTPUIECKON IHEprUn 1

19 VY CTpoNCTBO U IPAKTHUUECKOE PUMEHEHHUE 3JIEKTPUUECKOT0 3BOHKA, T€HEPATOpa IEPEMEHHOTO |
TOKa, JIMTHUM 3JIEKTporepeaady

20 DKOJIOTHYECKHE PUCKU IIPU IPOU3BOJCTBE IEKTposHepruu. KynbpTypa ncnonb3zoBaHus |
JIEKTPO3HEPIHH B TIOBCEAHEBHON KU3HU

21 MexaHnueckue BOJIHBI, yclIoBHUs pacnpocTpanenus. [lepuoa. CkopocTs pacipocTpaHEHUs U |
JUIMHA BOJIHBL. [lonepeunsie U NpoaoIbHBIE BOJIHBI

22 3Byk. CkopocTh 3ByKa. I poMKkocTh 3ByKa. Beicota ToHa. TeMOp 3Byka 1

23 DNEeKTPOMarHUTHBIE BOJIHBI, UX CBOMCTBA U CKOpOCTh. [1Ikana 31eKTpOMarHUTHBIX BOJIH 1

24 [TpuHIMIIBI pagAnOCBA3U U TeneBuaeHUsA. PazsuTue cpeacTs cBsa3u. Pagnonokanms 1

25 KonrtponsHas padora «Konebanus u BOIHbD 1

26 [IpssMonMHENHOE pacIIpOCTPAHEHHUE CBETA B OJHOPOAHOM cpene. ToueuHbll HCTOYHMK CBETA. 1
JIyu cBera

27 OtpaxxeHue cBeTa. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHne n300pakeHuil B MIIOCKOM 3epKaje 1

73 [Ipenomnenue ceera. [lonHoe BHyTpeHHee oTpaxeHue. IIpenenpHbIil yromn noiHoro |
BHYTPEHHETO OTPaKEHHUS

29 JlabopaTtopHas pabota «/3mMepeHnne mokazaress IpeTOMICHHUS CTEKIIa 1

30 JIunssl. [Toctpoenue n3obpaxenuii B muH3e. @opMyiia TOHKOM JHH3BL. Y BETHMUCHHE JTMH3bI 1

31 JlabopaTtopHas pabota «lccinenoBanre CBOMCTB M300paKEHUN B IMH3aX)» 1




Hucnepcus ceera. CrnoxxHbIN cocTaB Oenoro ceera. Lper. JlabopaTopnas padora «Habnronenue

32 JUCIIEPCUU CBETa»

33 HNutepdepennus ceera. Judpakuus crera. JudpakinuonHas pemeérka

34 ITonepedHocTh cBETOBBIX BOJH. [losgpu3anus ceera

35 OnTrueckue MpuOOPHI U YCTPOICTBA U YCIIOBUS UX O€30MacCHOr0 MPUMEHEHUs

36 I'paHnLIBI IPUMEHUMOCTH KIACCUYECKON MeXaHUKHU. I10CTyiaThl cieniualbHOU TEOpUU
OTHOCHUTEJIBHOCTH

37 OTHOCUTENBHOCTH OJJHOBPEMEHHOCTHU. 3aMe/JICHHE BPEMEHH U COKPAILIEHUE JITTMHBI

18 DHeprus U UMILYJIbC PEISITUBUCTCKON yacTUlbl. CBSA3b MACChI C SHEPTUEH U UMITYJIbCOM.
DHeprust MoKos

39 Kontponbnas padota «Ontuka. OCHOBBI ClIEHIMAIBHON TEOPUHU OTHOCUTEIIBHOCTH

40 ®oronsl. opmyna [Inanka. JHeprus u UMMIyIbC POTOHA

41 OtkpsiTie u uccnenoBanue porodddexra. OnpiTer A. I'. CTonmeroBa

4 3akonbl pororddekra. YpaBHenue DiinmTeHa g Gotorddexra. «KpacHas rpanuiay
¢doroaddexra

43 Jasnenne cBera. OnwiTe [1. H. JIebeneBa. Xumudeckoe aelicTBHE CBETa

44 TexHuueckue ycTpolcTBa U MPAKTUYECKOE IPUMEHEHHE: (POTOAIEMEHT, POTOIaTUHK,
COJIHEYHas Oatapes, CBETOAHOA

45 Pemenue 3amay mo reme «JI€MEHTHI KBAHTOBOUM ONITHUKI

46 Mopens aroma Tomcona. OnbiTel Pezepdopna o paccesuuto o-gactuil. [InmanerapHas moaens
aToMa

47 IToctynarel bopa

43 W3nyuenue u nornoiieHue GoTOHOB MPH MEPEXOie aToMa ¢ OJIHOTO YPOBHS SHEPTUU Ha IPYTOM.
Bune! cnektpos

49 BonnoBble cBolicTBa yactull. Bonnsl ne bpoiinsa. KopnyckynspHO-BOJIHOBOW Tyalu3M.

CrHoHTa”HHoOE U BBIHYKACHHOC U3JIYUCHUC




OTtkpsiTue paguoaktTuBHOCTH. OnbIThl Pesepdopaa mo onpeneneHnio coctaBa paguoakTUBHOTO

50
W3ITy4eHUS

51 CgoiicTBa anbda-, 6era-, raMMa-u3IydeHus. BivsHue pagnoakTHBHOCTH Ha )KMBBIE OPTaHU3MBbI

59 DHeprust CBA3M HYKJIOHOB B sizipe. SnepHble peakuuu. SAnepusiii peakrop. IIpoGiemsi,
MEePCIEKTUBBI, IKOJIOTUYECKUE ACTIEKTHI JIEPHOM SHEPTreTUKU

53 OTkpbITHE IPOTOHA M HEWTpOoHA. M30TOMBI. Ab(ha-pacnan. DIEKTPOHHBINH U TO3UTPOHHBIN
Oera-pacnaj. ['amma-u3zinydenue
DOneMeHTapHbIe YacTUlbl. OTKPBITHE MO3UTPOHA. METO 1l HAOIIOIEHUS U PETUCTPALIUN

54 anemMeHTapHbIX yactull. Kpyrublii cton «@yH1aMeHTaabHbIe B3aUMOAeUCTBUS. EMnHCTBO
(bu3nUecKoil KapTUHBI MUPa

55 Bun 3Bé3ar0r0 HeOa. Co3Be3ausi, spKue 3BE3/bI, INIAHETHI, UX BUAUMOE ABMKeHHE. COHeUHAs
cucTema

56 Connie. ConHeyHasi akTUBHOCTh. MicTrounuk sHeprun CosHIa U 3BE311
3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKHU. 3BE3/bI ITIABHOM 1OCIIEI0BaTENbHOCTU. BHYyTpeHHEe

57 cTpoeHue 3B€311. COBpeMEHHbIE IPEAICTABICHUS O TPOUCXOXKACHUH U 3BoItounu CojiHLA U
3BE3 N

53 Mneunsiii [1yTe — Hama [Nanaktuka. [Tonoxenue u npmxenue ConHia B ['anakTuke.
lNamakTukn. YEpHbIE ABIPHI B s1Ipax rajJakTHK

59 Bcenennas. Pa3z6eranue ranaktuk. Teopust bonbioro B3peiBa. PenukToBoe usiydeHue.
MeraranakTuka

60 Hepemennsie mpo6iieMbl aCTpOHOMUHT

61 Kontponbhas paboTa «Q51€MEHTHI aCTPOHOMUU U aCTPODU3UKI

2 O6o6matomuii ypok. Ponb Gpu3uku u acTpOHOMUU B IKOHOMUYECKOU, TEXHOJIOTUYECKOM,
COLIMATILHON U ATHUYECKOH cepax MesTENbHOCTH YeloBeKa

63 O6o06matomuii ypok. Poib 1 MecTo Gpu3MKu U aCTpPOHOMHUH B COBPEMEHHON HAyYHOU KapTHHE
MHpa

64 O6o6maromuit ypok. Poib ¢pusndeckoii Teopuu B popMUPOBAHUN TIPEICTABICHUN O

¢bu3nyeckoil kapTUHE MUpa




65

66

O6o0maromuii ypok. Mecto ¢hu3ndecKoi KapTHHBI MHApa B 00IIEM Py COBPEMEHHBIX
€CTECTBCHHO-HAYYHBIX MPEACTABICHUIN O IPUPOJIS

Pe3epBHbIil ypok. MarHuTHOE 10Jie. DIEKTPOMarHuTHasE MHTY KIS

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

66







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

» ®usuka, 10 kimacc/ Maxumes I'.4., Byxosnes b.b., Corckuit H.H. mox
penakiueit [TapdpentreBoii H.A., AkninonepHoe obmiectBo «M31aTeancTBo
«ITpocsenienue»

» ®uzuka, 11 knace/ Msaxumies I'.J1., byxosues b.b., Hapyrua B.M. oz
penakuueit [lapdentreBoit H.A., AkuinonepHoe oo0iiectBo «M31aTeancTBO

«IIpocBemenue»

METOANYECKHUE MATEPHUAJIBI 1JISA YUUTEJIA

A.E. Mapon "®u3uka 10 knacc" JlugakTuueckrie MaTepralibl.

A.E. Mapon "®u3uka 10 kinacc" OnopHble KOHCHEKTHI, pa3HOYPOBHEBBIE
3aJlaHus

A.E. Mapon "®usuka 11 kmacc" OnopHble KOHCIIEKTHI, pA3HOYPOBHEBBIE
3a/laHusl

A.E. Mapon "®u3uka 10 knacc" JlugakTuueckrue MaTepyalibl.

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

Sxmacc
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