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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
3HaHWUM 00 okpykaromiem mupe. [IKoabHBIN Kypc GU3HKH — CHCTEMOOOpa3yomuii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIBbKY (U3MUECKHUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoir reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenesieT  XapakTep U pa3BUTHE
pa3zHOOOpa3HBIX TEXHOJIOTHM B cpepe SHEPreTUKU, TPAaHCIIOPTa, OCBOEHUSI KOCMOCa,
MOJIyYEHUs] HOBBIX MATEPHAJIOB C 33JaHHBIMU CBOMCTBaMU W Apyrux. M3yuenue
(bU3MKKM BHOCUT OCHOBHOM BKJ1a/ B GOPMHUPOBAHNE ECTECTBEHHO-HAYYHON KapTUHbI
Mupa oOydyaromuxcs, B (OpMUPOBaHHE YMEHHI NPUMEHSATh HAY4YHBIA METO]
MO3HAHUS [P BBIIOJHEHUN UMHU Y4EOHBIX HUCCIIEI0BAaHUM.

B ocHOBY Kypca pusuku 111 ypoBHS CpeaHETO 001Ier0 00pa3oBaHUsI TOJIOKEH
PO e, KOTOPbIE MOKHO pacCMaTpUBaTh KaK MPUHLHUIIBI €I0 TOCTPOEHHUS.

Hoes yenocmnocmu. B COOTBETCTBUU C HEW KypC SIBISETCS JOTUYECKHU
3aBEPILIEHHBIM, 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 GU3uKu npeamnonaraet 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
IpOBeNECHUsT J1a0OpPaTOpPHBIX pPAbOT M OMNBITOB C YYETOM HWHIWMBHYaTbHBIX
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 (CpeIaHSSI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOpPEHUE MaTepuaJbHOW TOUKH, WUX TMPOEKIMM Ha OCHU CHUCTEMBI KOOpJIWHAT.
CrnoxeHue nepeMeIIeHuil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSAMOJIMHEWHOE ABMkeHUe. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MepeMelIcHus
MaTepUabHOM TOYKU OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOIHOTO MMaICHUS.

KpuonuHeitHoe nBrkeHue. J[BUKEeHNE MaTEpUAIBHON TOYKH 110 OKPYKHOCTH
C MOCTOSIHHOM MO MOJYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEWHAs! CKOPOCTh.
[lepuon u yactota obparnieHus. LleHTpocTpeMUTENIbHOE YCKOPEHHUE.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBH>KEHUE CHAPSIOB, LICMTHBIE U PEMEHHBIE TTEpEIavn.

Jlemoncmpayuu

Mopenbs cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapPaAKTEPHUCTUK
JBH>KECHUS.

[IpeoOpa3zoBaHue IBUKEHUIN C UCTIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

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

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



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
HEMOTEHIHAIBHBIX CHJI C ©3MEHEHHEM 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 NBUKEHUE.

[Tepexoa MOTEHIIMATLHOM YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabonul

N3ydenne abCONIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJHWHAKOBBIX
HUTSIHBIX MasTHUKOB.

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

Paznea 3. MosexkyasipHas pu3uka 4 TEPMOAUHAMUKA

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysusa. Xapaktep ABUKEHUS HU
B3aMOJEUCTBUS 4YacTUIl BemlecTBa. Moaenu CTpOEHHUsI ra3oB, XHUIKOCTEU H
TBEPABIX TE€N U O0BSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojenel. Macca u
pa3mepsl Mosekya. KomnuectBo Bemectna. [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 [ansToHa. M3omporniecchl B UcaIbHOM Ta3e C MOCTOSHHBIM KOJMYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBICHHE H3OMPOIECCOB: 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 CYILIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aMOJICUCTBHS.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHUS UACAIBHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

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

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmooOuHaMuKu

TepmonuHamuueckass cucrema. BHYTpeHHsASI 3HEpPruss TEPMOJIMHAMHYECKOU
CUCTEMBI U cTIOc00bI €€ n3meHeHus. KomnuecTBo TermioTsl 1 pabora. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJealbHOro  Tra3a. Buasl  Teruonepenayu:
TEIUIONPOBOHOCTh, KOHBEKIIUS, U3TydeHHUE. Y IeJIbHas TEIUIOEMKOCTh BEIIECTBA.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHomM mporecce. [lepBbIii 3aKOH TEPMOIMHAMUKH.
[IpumeHnenne TepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccaMm. ['paduueckas
MHTEpHpeTanus padoThl rasa.

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

TeruioBpie  mamuubl.  [IpUHOUNBI ~ OEWCTBHS  TEIUIOBBIX  MAIIKH.
[IpeoOpa3zoBanust SHEPrHUM B TEIJIOBBIX MamuHax. Kodap@uIMeHT moie3Horo
nevctBus TerwtoBod mamuHbl. [{ukn KapHo m ero ko3¢ @uimMeHT Mmojae3Horo
JNENUCTBUS. DKOJIOTMUYECKUE MPOOJIeMbl TETUIOIHEPT€TUKH.



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

Jlemoncmpayuu

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

W3MeHeHre BHYTpEHHEN SHEPIruM (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
DnekTpu3ainus Tea. DIEKTpUIecKuid 3aps. [[Ba Buaa 3IeKTpUUECKUX 3apsiiOB.
[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 SJEKTPOCTATHUYECKOM Tosie. [luanexkrpuueckas
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.

I'eoepaghus: BIaxXHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
YYET TpEHUS B TEXHUKE, MOJALIWIHUKHA, HCIOJIb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbCca B TEXHUKE (pakeTa, BOJAOMET M JPYTHUE), JBUraTeb BHYTPEHHETO
CropaHus, mapoBas TypOHHa, OBITOBOW XOJOIUIbHUK, KOHIUIIMOHED, TEXHOJIOTUN
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKas 3allUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AJIEKTPOHArpeBaTENbHbIC npuodopkI,
AIEKTPOOCBETUTEIbHBIE PUOOPHI, FaIbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoauHaMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[TocTosiHHBIE MarHUTHI. B3anMo1elicTBUE MOCTOSIHHBIX MAarHUTOB. MarHuTHOE
nosie. Bektop MarauTHOM MHAYKUWHA. [[pUHIIMI Cynepno3nny MarHUTHBIX MOJIEH.
JIluvann MarHuTHOW WHAYKIMU. KapTuHa JNMHUNA MAarHUTHOM WHIAYKLIHUM T1OJIS
MOCTOSIHHBIX MAarHUTOB.

MarautHoe T1I07€ TIPOBOJHHMKA C TOKOM. KapTuHa JMHUN WHIYKUWH
MAarHuTHOTO TOJISI JUIMHHOTO MPSIMOTO MPOBOJHUKA W 3aMKHYTOTO KOJIBLIEBOTO
MIPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Ipcrena. Bzanmoaencrsue npoBOJHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOyJib U HallpaBJICHUE.

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

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BEKTOpa MarHUTHOMN
WHIYKIUU. OJIEKTPOJBIKYILAs CUjla WHIYKIMH. 3aKOH 3JIEKTPOMarHUTHOU
nHaykunu @apanes.

BuxpeBoe »aiekTpuyeckoe Tmosie. ODJIEKTPOJBIKYINAS CUla HHIYKIUU B
MIPOBOJHUKE, IBHXKYILLEMCS IOCTYNATENBHO B OJTHOPOJHOM MarHMTHOM IIOJIE.

ITpasuno Jlenua.

NHIyKTUBHOCTh.  SIBIIEHME CaMOMHIYKUHMH. OJIEKTPOJABIKYIIAA  CHJIa
CaMOUH/TYKIIHH.

DHeprus MarHUTHOTO TOJISI KATYLIKH C TOKOM.

DJIEKTPOMAarHuTHOE IOJIE.

TexHuyeckue yCTpoHCTBA M NPAKTUYECKOE MPHUMEHEHUE: TOCTOSHHbBIC
MarHuThl, 3JEKTPOMArHUTHI, 3JIEKTPOJABUTATENb, YCKOPUTEIU 3JIEMEHTapHBIX
YaCTUIl, UHAYKIIMOHHAS [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
AJIEKTPOMAarHUTHEIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHEHUs
DHEPTUU B UJ€ATHHOM KOJIeOATEIHhHOM KOHTYDE.

[IpencraBienue o 3aTyXarolux KojiebaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanus. Pezonanc. BeIHYX/I€HHBIE 3JIEKTPOMArHUTHBIEC KOJICOAHMS.

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

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedICHUE IIEKTPUUSCKOM
SHEPIruu. DKOJIOTUYECKUE PUCKHU TPH MPOU3BOJCTBE AEKTpodHepruu. KynbTypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuyeckue yCTpOWCTBA M IPAKTHYECKOE INPHUMEHEHHUE: SIICKTPUYECKHUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojaeOaTeNnbHON 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: OTPA)XEHUE, MPEJIOMIICHUE, MOJspu3aius, nudpaximus,
uHTepdepenus. CKOpocTb 3J€KTPOMAarHUTHBIX BOJIH.

[[Ixana 37€KTPOMarHUTHBIX BOJIH. [IprMeHEeHuEe 3JIeKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyuHLMIIBI PaIMOCBS3U U TENEBUACHUSA. Paguookanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CpEIbI.

TexHuyeckue yCTpOMCTBa M MPAKTUUYECKOE MPUMEHEHUE: MY3bIKaJIbHBIC
WHCTPYMEHTBI, YJbTPa3BYKOBasl [IMarHOCTHKAa B TEXHHKE M MEIMIIMHE, pajaap,
panuonpuéMHUK, TEJIEBU30p, aHTeHHA, TesnedoH, CBY-neusb.

Jlemoncmpayuu

OObpazoBaHue U pacpoCTpaHEHUE MONEPEYHBIX U MPOOJIBHBIX BOJIH.

KoneObmromnieecs Te10 Kak HCTOUYHUK 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 paccerBarolye JuH3bl. ToHkas TnH3a. DOKyCHOE pacCTOsIHUE
U oNTHYeCKas cuia TOHKOM JuH3bI. [locTpoeHne n3o0pakeHuil B COOUpAIOIIUX 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.

OTHOCHUTEIIBHOCTD OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHH U COKpAICHUE
JUIVHBI.

DHEPrUsi U UMITYJIbC PEIIATUBACTCKON YaCTHUIBI.

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, PaguoNpUEMHUK, TEJIEBU30p,
aHTeHHa, TenepoH, CBY-meub, NpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
CoJTHeuHas 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 TPAKIAHCKON MO3UILIMKU 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) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO IMOBEACHUS;

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

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYMBOTO OYyAYIIETO;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOLIEHHE K MHUPY, BKIIFOUYAsl 3CTETUKY HAYYHOTO TBOPYECTBA,
npucymero pu3nveckon 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 TJIOOAIBHOTO
XapaKkTepa SKOJOTUYECKUX MPoOIieM;

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

paclIMpeHre ONbITa JEATEIBHOCTH HKOJOTHMYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PUBHKE;

7) IEHHOCTH HAYYHOI'0 NO3HAHMA:

C()OPMUPOBAHHOCTb MMPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSA (PU3NUECKON HAYKHU;

OCO3HAaHHE IEHHOCTH HAy4YHOU [EATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3y4YeHUs! PUBHKHU OCYIIECTBIIAThH MPOEKTHYIO U UCCIEA0BATENbCKYIO IS TEIIBHOCTD
WHJMBUAYAJIBHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbHbIE yYeOHbIE JeiiCTBUSA
ba3oBble jornueckmne geicTBUs:
CaMOCTOSITEIbHO  (OpMyJIMpOBaTh W aKTyaIM3UpOBaTh  MpoOsemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh NN JIeATeIIbHOCTH, 33JaBaTh MapaMeTpPbl U KPUTEPHUH HX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTM M MPOTUBOPEUYMST B  paccMaTpUBaeMbIX
bU3NYEeCKUX SIBICHUSIX;
pa3pabaThiBaTh IUJIAH PEIICHHs] MPOOJIEMBbI C YYETOM aHAIM3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB
1[EJISIM, OIIEHUBATh PUCKH TOCJICICTBUM JAEATEILHOCTH,
KOOPJIMHUPOBATH ¥ BBHITIOHITH pa0OTy B YCIOBUSAX PeaJbHOTO, BAPTYATIHHOTO
¥ KOMOMHUPOBAHHOTO B3aWMOJICHCTBUS;
pa3BUBATh KPEaTUBHOE MBIILIEHUE TPU PEIICHUU KM3HEHHBIX MPOOJIEM.
Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:
BJIAJ€Th HAy4YHOW TEPMUHOJIOTHEH, KIIIOUEBBIMU TOHATHUSIMU M 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 YHHBePcaibHblIe yueOHbIe 1elCTBUSA:
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 CHUTYaIIHsIM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

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

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO JPYJAMIMH B O0JaCTH
(bU3KKH, TOCTOSIHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOIMOHAJIBLHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CUTYyalUsiM, BHOCUTb KOPPEKTUBBI B NIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISIM;

BJaJ€Th HABBIKAMU  MO3HABATENbHOM  pedrekcuu Kak  OCO3HAHUSA
COBEPIIAEMBIX JIEUCTBUA M MBICIUTENIbHBIX MPOLUECCOB, HMX pPE3yJbTaTOB H
OCHOBaHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyalluu, BbIOOpa BEPHOTO
pEeLIeHHS;



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 JSHEPIUHM, 3aKOH COXPAHEHUsI HMITYJIbCa,
MPUHIUIT CYNEPNO3ULMNA CHUJI, NPUHLUII PABHOINPABUS WHEPLHUAIBHBIX CHCTEM
OTCU€Ta, MOJIEKYJISIPHO-KUHETUUYECKYID TEOPUIO CTPOCHUS BEIIECTBA, T'a30BbIC
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOU DHEPTUU TEIJIOBOIO JIBUKEHUS MOJIEKYJI C
a0COJIFOTHOIN TeMmepaTypoi, MEPBBI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHEHHS
ANEKTPUYECKOTO 3apsaAna, 3akoH Kynona, mpu 3TOM pa3nuyarh CIOBECHYIO
(GOpMYTUPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKEHUE W yCJIOBUS (TPaHMIIBI,
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
Kosau4vecTBO 4acoB DJIeKTPOHHbIE
HanMeHoBaHMe pa3/iesioB U TeM undpoBbie
Ne ni/m P Kontpoabnbie IIpakTHueckue (mpp )
NMPoOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
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 [JOK
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 1 bubnuotexa [JOK
) TEOPUH https://m.edsoo.ru/7{41bf72
bu6mmorexa [IOK
3.2 (0] 10 1
CHOBB TEPMOAIHAMIIH 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
DTIeKTpOCTATHIE 0 https://m.edsoo.ru/7f41bf72
49 ITocTosAHHBIN NEKTPUUYECKUN TOK. TOKH B 12 bubnunoreka [HOK
' Pa3IUYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro 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
L1 MaruutHoe noJsie. DJIeKTpOMarHuTHast 1 1 3 bubnunoreka [HOK
' 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 1 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 DJeMeHTBl aCTPOHOMUU M aCTPOPHU3IUKU 7 buommorexa LIOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny 7
Paznen 6. OBOBLIAIOLIEE IOBTOPEHUE

6.1 O6o0maro1iee NTOBTOPEHHE 4 E;ffj;;fg:ogrou};ﬂlcwc
Hroro no pazneny 4
PesepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuectBo yacoB DJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Konrpoabnbsie IIpakTuueckue
n/n Bcero o0pa3oBaTtejibHbIE
padoThbI padoThI
pecypchbl

1 ®dusnka — Hayka o npupoje. Hayunsie bubmmoreka [JOK
METOBI IO3HAHUS OKPYXKAKOLIETO MUpa https://m.edsoo.ru/ff0c32e2
Ponb u mecTo pusuku B hopMupoBaHUM

2 COBpPEMEHHOM i)a YHOU K(g I’[)‘I/IHIi MHupa, B bubmmorexa [IOK

p . Y P Up ’ https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATEIHLHOCTH JII0IeH
MexaHuuyeckoe TBUKEHHE.

3 OTHOCUTENBHOCTh MEXAHUUYECKOTO bubnnorexa [JOK
nBwxenusd. [lepemenienre, CKOpoOCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE NPSAMOIIMHENHOE JBHKEHUE bubmmorexa [TOK

p P A https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE MPAMOJIMHENHOE bubmuoreka [IOK
JBH)KCHUEC https://m.edsoo.ru/ff0c372e

6 CBoOonHOe majeHne. Y CKopeHue bubmuorexa [IOK
CBOOOIHOTO MaIcHUS https://m.edsoo.ru/ff0c39cc

7 KpuBonuneiinoe npuxkenue. [[Buxenue bubmuoreka [IOK
MaTepUaIbHOU TOYKHU IO OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
[Ipunuun otHocuTenbHOCTH ["anunes.

. bubmuoreka [{OK

8 HNuepuunansueie cuctemsl orcuera. [lepBbiit

3akoH HproToHa

https://m.edsoo.ru/ff0c3be8




Macca tena. Cuna. [IpuHImun cynepno3uiuu

MMPY>KUHBI. IloTenumanbpHas OHEPIuA TClia
BOJIM3U IMMOBCPXHOCTHU 3emMiu

9 cui. Bropoii 3akon Herorona mist bubmorexa HOK
' P o https://m.edsoo.ru/ff0c3be8
MaTepualIbHOU TOUKU
10 Tpertunii 3akoH HproTOHA 17151 MaTepHATIbHBIX bubmmoreka [JOK
TOYEK https://m.edsoo.ru/ff0c3be8
1 3aKoH BCeMUPHOTO TsroreHus. Cua bubmmoreka [JOK
TspKeCTH. [lepBast kocMHUeCcKast CKOPOCTh https://m.edsoo.ru/ff0c3d00
bubnunoreka LIOK
12 Cuna ynpyroctu. 3akoH ['yka. Bec Tena
yipy y https:/m.edsoo.rw/ff0c3e18
Cuna tpenus. KosdpdunuenT tpenns. Cuna
13 COII OZiBJIeHI/Iﬂ 3| qp)l(bﬂBHmeHm/II) Tela B bubnmorexa [IOK
P P https:/m.edsoo.r/fl0c3£76
JKMAKOCTH UJIH ras3e
[ToctynaTensHoe U BpaliaTeabHOE ABIKEHUE
14 a0COJIIOTHO TBEPOTO Tes1a. MOMEHT CHIIBI. bubnnoreka [JOK
ILiieuo cunel. YciioBust paBHOBECUS TBEPAOTO https://m.edsoo.ru/ff0c41a6
Tena
HNMnynbc MaTepralibHONW TOUYKHU, CUCTEMBI
15 MaTepHualbHbIX ToueK. IMmybe cuibl. 3aKOH bu6nmorexa LIOK
COXpaHEHUs UMITyJIbCa. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBIDKCHUE
PabGora u momHOCTH cuiabl. Kunernueckas
16 SHeprus MaTepHaabHOW TOUKH. TeopeMa 00 bubmmorexa [OK
p p o p https://m.edsoo.ru/ff0c4502
M3MEHEHUU KUHETUYECKOW SHEPTUu
[TorenumansHas sueprus. [loTreHmanbHas
17 SHEPrus ynpyro aeGopMupoBaHHON bu6muoreka [JOK

https://m.edsoo.ru/ff0c461a




HOTCHHI/IaHBHBIC 1 HCIIOTCHIIUAJIBHBIC CUJIbI.
CBs13b pa6OTLI HCIIOTCHIMAJIbHBIX CUJII C

N bu6nmmoreka [IOK
18 U3MEHEHUEM MEXaHUYECKON IHEPTUn
https://m.edsoo.ru/ff0c478c
CHUCTEMBI TeJl. 3aKOH COXpaHEHUs
MEXaHUYECKOM SHEPruu
JlaboparopHnas pabota «MccrnenoBanue cBsI3u
19 pabOThI CHIIBI C U3BMEHEHHEM MEXaHHUUECKOU
SHEPTUU Teja Ha MPUMEPE PaCTsHKEHUS
PE3UHOBOTO KTy Ta»
KonTponbnas pabota no teme «KnunemaTtuka.
20 JnHamuka. 3aKOHbI COXpAHEHUS B bubmorexa HOK
' P https://m.edsoo.ru/ff0c4b74
MEXaHUKE»
OcHOBHBIE TIOJIOKEHUST MOJIEKYJIIPHO-
. bubnuorexa [IOK
21 KMHETUYeCKOi Teopuu. bpoyHOoBckoe
https://m.edsoo.ru/ff0c4dc2
neuxenue. duddysus
Xapakrep JBUKECHUS U B3aUMOJICHCTBUS
22 qacTHUIl BemecTBa. MoielI CTpOSHUS Ta30B bubmorexa HOK
. L p ’ https://m.edsoo.ru/ff0c4dc2
JKUJKOCTEN U TBEPABIX TEIl
” Macca monexyin. KonnuectBo BemiecTsa. bubmuoreka [IOK
ITocrosannas ABoraapo https://m.edsoo.ru/ff0c4dc2
24 TennoBoe paBHOBecue. Temneparypa u e€ bubnnorexa [JOK
n3Mmepenue. [lkana remneparyp Llenscus https://m.edsoo.ru/ff0c4dc2
25 Wneanpnsriii raz3 B MKT. OcHOBHOE bubmmoteka IIOK
ypaBHeHue MKT https://m.edsoo.ru/ff0c4fde
AOcoroTHas TeMIiepaTypa Kak Mepa
26 CpeHEW KHHETUYECKON PHEPTUN JBUKEHUS bubnmoreka [JOK

MOJIEKYJI. Y paBHeHne MeHeneeBa-
Knaneiipona

https://m.edsoo.ru/ff0c511e




bu6nmmoreka [IOK

27 3akoH /lanmbToHa. ["a30BbIC 3aKOHBI hitps://m.cdsoo.rw/ff0es 1 1o
JlaboparopHas pabota «lccrnenoBanue
28 3aBUCUMOCTH MEXIY MapaMeTpamMmu
COCTOSIHUS Pa3peKEHHOTO razay
29 N3onporiecchl B uaeaaibHOM ra3e u ux bu6nmoreka [IOK
rpaguyecKoe npeICTaBICHNUE https://m.edsoo.ru/ff0c570e
BryTpeHHss 3HEprus TEpMOAMHAMAYECKOU
30 CHUCTEMBI M CTIOCOOBI €€ N3MEHEHUS. bubnnorexa [{OK
KonuuecTBo Termiotel u pabota. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPIHsi OJJHOATOMHOT'O UJI€aJIbHOTO ra3a
31 Bunae Tennonepenauu buGnuorexa [IOK
https://m.edsoo.ru/ff0c5¢36
VY nenpHas TEMI0EMKOCTh BELIECTBA. Bu6morexa LIOK
32 KonnuecTBo TEMI0THI MpH TEIIIONEpeaye.
. https://m.edsoo.ru/ff0c5¢36
AnuabaTtHbIii mporiiecc
1 [IepBblil 3aKOH TEPMOJUHAMUKH U €T0 bubmmnoreka HOK
NIPUMEHEHNE K U30IIpoLeccaM https://m.edsoo.ru/ff0cSefc
34 HeoOpaTuMOoCTh MpOLECCOB B IPUPOJIE. bubmuoreka [IOK
BTopoii 3ak0H TepMOIMHAMUKHI https://m.edsoo.ru/ff0c6230
15 [Tpunuun neiictus u KIIJ{ remnoBoit bubmmoteka IIOK
MAIITUHBI https://m.edsoo.ru/ff0c600a
bubmmoteka IIOK
36 Huien Kapro w ero KI1J https://m.edsoo.ru/ff0c600a
37 DKooruyeckre mpoodaeMbl TEIIOHEPTeTHKU bubnrorexa LHOK
https://m.edsoo.ru/ff0c600a
18 O6o6maromuit ypok «MonekymspHas bubnuotexa [JOK

(I)I/I3I/IKEL OcHOBEI TCPMOANHAMUKU

https://m.edsoo.ru/ff0c6938




KonTponbhas pabota no teme

bu6nmoreka [IOK

39 «Monexynsipaas ¢puznuka. OCHOBBI hitps-//m.cdsoo.ru/f0c6a50
TEPMOJUHAMUKI)
40 [TapooOpa3oBaHue U KOHICHCALIUS. bubmmoreka [JOK
Ucnapenue u kunenue https://m.edsoo.ru/ff0c63b6
A1 AOCon0oTHAS M OTHOCHTCIIbHAS BIIAXKHOCTD bubnunoreka LIOK
BO3Ayxa. HacellieHHbIM nap https://m.edsoo.ru/ff0c64d8
Tépnoe Teno. Kpucrammgeckue u
4 amop(HbIe Teaa. AHU30TPOIHUS CBOMCTB bubnnoreka [JOK
KpUCTaLIOB. JKHIKNE KPUCTAILIBI. https://m.edsoo.ru/ff0c65f0
CoBpemMeHHbIE MaTepUallbl
43 IlmaBiieHne U KpucTayM3auus. Y AenbHas bubnnorexa [JOK
terutota ruiaBneHus. Cyomumanmst https://m.edsoo.ru/ff0c6708
bubnuoreka [IOK
44 YpaBHeHHe TEII0BOro OanaHca hitps-//m.cdsoo.rw/f0c6820
45 DnekTpu3zanus Tel. JIeKTPUUECKUH 3aps. bubmuorexa [IOK
JIBa Bua DIEKTPUUECKUX 3apsii0B https://m.edsoo.ru/ff0c6bcc
[IpoBOoAHUKH, AUIIEKTPUKHU U
46 H(I))J'IYHPOBO)IHI/IKI/I. 3a1jf))H COXpaHEHHUS bubmmorexa [TOK
https://m.edsoo.ru/ff0c6bce
JNEKTPUYECKOTO 3apsa
47 B3aumoneiictBue 3apsioB. 3akoH Kynona. bubmuoreka [IOK
To4deuHsIi JIEKTPUYECKHN 3apsiy https://m.edsoo.ru/ff0c6ce4
Hanpsx€HHOCTB 3JIEKTPUYECKOrO IOJIS.
48 [IpuHUIMI cynepno3uuu 3JIeKTPUUECKUX bubmmorexa [IOK
o .. https://m.edsoo.ru/ff0c6df2
nosielt. JIunum HanpspxkEHHOCTH
49 Paborta cuit aneKTpocTaTuYecKoro mods. bu6muoreka [JOK

ITorennuan. Pa3HOCTEH MOTEHIINAIOB

https://m.edsoo.ru/ff0c6100




HpOBO,Z[HI/IKI/I " JUDJICKTPHUKHU B

50 AJIEKTPOCTATUUYECKOM ITOJIE. bubmmorexa [JOK
https://m.edsoo.ru/ff0c7018
HusnexTpudeckas MIPOHUIIAEMOCTb
N bu6nmmoreka [IOK
51 OnekTpoéMkocTh. KoHnnencarop hitps://m.cdsoo.rw/f0cT126
5) DJIEKTPOEMKOCTH IIJIOCKOT0 KOHJIEHCATOPA. bubmuorexa [JOK
DHeprus 3apsHpKeHHOT0 KOHAEHcAaTopa https://m.edsoo.ru/ff0c72c0
53 JlabopaTtopHast padota "M3mepenue 1
3JIEKTPOEMKOCTH KOHIeHcaTopa"
[IpuHuI nelcTBUSA U IPUMEHEHNE
54 KOH/JIEHCATOPOB, KOIMMUPOBAIHHOTO anmnapara, bubmmoreka [JOK
CTPYHWHOTO MPUHTEPA. DIEKTPOCTATUYECKAS https://m.edsoo.ru/ff0c72c0
3amuTa. 3a3eMJIeHHE AIEKTPOIpruOopoB
DIIEKTPUUECKHI TOK, YCIOBHS €Tr0
55 cymectBoBaHus. [locrosunbii Tok. Cuiia bubnnorexa [JOK
toka. Hanpsbxenue. ConpoTuBienue. 3akoH https://m.edsoo.ru/ff0c72c0
OmMa 1t yuacTka 1emnu
[TocnenoBarenbHOE, MapaiesbHOE,
CMEIIaHHOE COETMHEHUE MTPOBOIHUKOB. bu6nunorexa LIOK
56 0.5
JlaGopaTtopHnast pabora «3yuenue https://m.edsoo.ru/ff0c 740
CMEIIaHHOTO COCIMHEHHS PE3UCTOPOBY»
57 PaGoTta 1 MOIITHOCTB ANMEKTPUYECKOTO TOKA. bubnmnorexa [JOK
3akoH Jlxxoynsa-Jlenua https://m.edsoo.ru/ff0c7838
3axon OMa A1 OJTHOM (3aMKHYTOI)
anekTpuueckoil nenu. Kopotkoe 3ambikaHue. BuGmorexa LOK
58 JlaGopatopHas pabora «3mepenue D/1C 0.5

HCTOYHHKA TOKAa U €0 BHYTPECHHETO
COIIPOTUBJICHUS»

https://m.edsoo.ru/ff0c7ae0




PesepBHbIil ypok. KonTpoibsHas pabora 1o

bu6nmoreka [IOK
59 teme "DnekrpoauHamuka” / Beepoccuiickas
P P https://m.edsoo.ru/ff0c8c56
npoBepouHas pabora
60 O606mamuil ypok «IeKTpoIuHaAMUKay / bubmmoreka [JOK
Bcepoccuiickas mpoBepouHas pabota https://m.edsoo.ru/ff0c88be
DJIEeKTPOHHAs MPOBOJAUMOCTD TBEPIBIX
61 METaJUIOB. 3aBUCUMOCTb COITPOTUBIICHUS
METAJIJIOB OT TEMIIEPATYPHI.
CBepXxXnpoBOJIUMOCTb
2 DneKTpuueckuii Tok B Bakyyme. CBoiicTBa bubnnoreka [JOK
DJIEKTPOHHBIX ITYYKOB https://m.edsoo.ru/ff0c84ae
[TomynpoBOIHUKH, UX COOCTBEHHAs U
63 [IpUMeECHAas IpoBOaUMOCTEL. CBolicTBa n bubnnorexa [IOK
P P ' P https://m.edsoo.ru/ff0c84ae
nepexoza. [lomynpoBogHUKOBBIE TPUOOPHI
DJIEKTPUUYECKHI TOK B paCTBOpax U
64 pacIuiaBax 3J€KTPOJIUTOB. bubmuoreka [IOK
DIIEKTPONUTHYECKAsT JUCCOLIHAITHSI. https://m.edsoo.ru/ff0c82ba
DIIeKTPOIHN3
DNEeKTPUYECKHU TOK B ra3ax.
. . bubmuorexa [IOK
65 CaMoCTOATEIbHBIA U HECAMOCTOSATEIHHBIN
https://m.edsoo.ru/ff0c84ae
paspsia. Mounus. [1nazma
DeKTpuuecKkre mpuOopsl U YCTPOIMCTBA U UX
66 npakTuueckoe nmpumenenue. [Ipasuna bubmorexa HOK
P p P https://m.edsoo.ru/ff0c86fc
TEXHHUKHU 0€301acCHOCTU
KonTponbhas pabota no teme
67 «2nextpoctaruka. [TocTosSHHBIN bubnmoreka [JOK

3JIEKTPUYECKUNA TOK. TOKH B pa3IndyHbIX
cpenax»

https://m.edsoo.ru/ff0c8a8a




PesepBHbIil ypok. O600MIaroNMil ypoK mo bubnmnoreka HOK
temam 10 knacca https://m.edsoo.ru/ff0c8f6¢c

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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11 KJIACC

KoanuyecTBo yacoB DJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Kourposbnbie IIpakTHyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
ITocTosiHHBIE MAarHUTHI B UX
1 B3auMozeiicTBue. MaruutHoe nose. Bekrop bubnmoreka [JOK
MarHuTHON MHAYKUMU. JINHUM MarHUTHOM https://m.edsoo.ru/ff0c9778
WHIYKUWU
MarnuTHO€e 1oJjie TPOBOJHUKA C TOKOM.
2 OmeiT Opcrena. Bzaumoeiicteue bubnmorexa LHOK
peTesa. https://m.edsoo.ru/ff0c98fe
MIPOBOJIHUKOB C TOKOM
3 Jlaboparopnas pabota «/3ydyenue 1 bu6mmoreka [IOK
MarHUTHOTO IIOJISI KaTYIIKHA C TOKOM https://m.edsoo.ru/ff0c98fe
JleficTBrE€ MarHUTHOTO TOJISE HA MPOBOJIHUK C
4 tokoM. Cuna Amnepa. JlaboparopHas paboTa 1 bubnnorexka [JOK
«HccnenoBanue AeMCTBUS MOCTOSSHHOTO https://m.edsoo.ru/ff0c9acO
MarHuTa Ha paMKy ¢ TOKOM»
JleficTBE MarHUTHOT'O MOJIS Ha
5 JIBIDKYITYIOCS 3apsDKEHHYI0 yacTtuiry. Cuna bubmorexa HOK
ymy p y Y- https://m.edsoo.ru/ff0c9df4
Jlopenmna. Pabota cunbl JlopeHiia
DOnekTpoMarauTHas HHAYKIus. [ToTok
6 BEKTOpa MarHuTHOW HHAYKIuK. DJ1C bu6mmorexa [IOK
MHIYKIHUH. 3aKOH 3JIEKTPOMarHuTHOU https://m.edsoo.ru/ff0c9df4
unaykuun Papages
. JlabopaTtopHas pabora «lccnenoBanue | bubnmoreka [JOK

SIBJICHUA 3HeKTpOMaFHI/ITHOI71 HUHIOYKIOUW

https://m.edsoo.ru/ff0cal 50




WNHyKTUBHOCTD. SIBIEHNE CAMOMHIYKIIHIH.
O/1C camouHIYKIIMU. DHEPIUsl MATHUTHOTO

bu6mmoreka [IOK

8 TIOJIS KaTYIIKU C TOKOM. DJIEKTPOMAarHUTHOE https://m.edsoo.ru/ff0ca600
oJie
TexHuueckue ycTpoicTBa U X NPUMEHEHHE:

9 IIOCTOSIHHBIE MATHUTBHI, JIEKTPOMArHUThI, bubnunoreka [HOK
3JIEKTPOJABUTATEIb, YCKOPUTEIIN https://m.edsoo.ru/ff0ca600
3J€MEHTapHbBIX YaCTHUIl, MHIYKIIUOHHAS M1€Yb

10 Ob6o06maromuit ypok «MarauTHoe mnosie. bubnnorexa [HOK
DneKTpoOMarHuTHasi UHIYKIUS» https://m.edsoo.ru/ff0cab82

1 Kontponbnas padota nmo teme «MarautHoe bubnuorexa [JOK
roJie. DJIEKTPOMarHuTHAsE UH T KIIHSH https://m.edsoo.ru/ff0cad58
CB00Oo/IHBIE MEXaHUYECKHE KOJIeOaHusI.

12 I"apmonnueckue konedanus. YpaBHEeHUE bubnuoreka [IOK
rapMoHU4YecKux konebanuii. [Ipespaienue https://m.edsoo.ru/ff0caf06
SHEPTUH
Jlaboparopnas pabota «VccnenoBanue

13 3aBUCUMOCTH TIEPHO/Ia MATBIX KOJICOAHU
rpy3a Ha HUTH OT JUIMHBI HUTH U MacChl
rpy3a»

Koneb6arenbHblit koHTYp. CBOOOAHBIE
ANEKTPOMArHUTHBIE KOJeOaHus B UACATbHOM
14 K0J1e0aTeIbHOM KOHTYpE. AHAIOTHS MEKIY bubmmorexa [TOK
https://m.edsoo.ru/ff0cb820
MEXaHWYECKUMH H dJIEKTPOMArHUTHBIMH
KoJe0aHusIMHU
®opmyna ToMmcoHa. 3aKOH COXpaHEHUS
15 SHEPTUH B UJICaTHHOM KOJIeOaTeIbHOM bubmmorexa [TOK

KOHTYype

https://m.edsoo.ru/ff0cb9c4




IIpencraBnenue o 3aTyxaromux KojaeOaHHsIX.
BbIHyX1€HHBIE MEXaHUYECKUE KOJICOAHMUSL.

bu6mmoreka [IOK

16 Pe3onanc. BeinyxaeHHbie https://m.edsoo.ru/ff0cbb86
3JIEKTPOMArHUTHBIE KOJIeOaHHS
[Tepemennsbiii Tok. CUHYCOUIATBHBIN
17 MepeMEeHHbIN TOK. MOIIHOCTh MEPEMEHHOTO bubmuorexa [JOK
TOKa. AMILTUTYHOE U JACHCTBYIOIIEE https://m.edsoo.ru/ff0cbd34
3HAQUYEHHUE CUJIbI TOKA U HAIPSIKEHUS
18 Tpauchopmarop. [IponsBoacTso, nepegada bubnuorexa [JOK
1 TTOTpeOICHUE IICKTPHUUCCKOM SHEPTHH https://m.edsoo.ru/ff0cbd34
VY CTpONCTBO U IPAKTUYECKOE IPUMEHEHUE
19 3JIEKTPUYECKOI0 3BOHKA, TEHEPATOPA bubmorexa LHOK
. https://m.edsoo.ru/ff0cc324
MIEPEMEHHOT0 TOKA, JIMHUM 3JIeKTponepenay
DKOJIOTMYECKHE PUCKU IIPU IPOU3BOJICTBE
20 anexkTposHepruu. KynbTypa ucnonap3oBaHus Bubmmorexa LHOK
. https://m.edsoo.ru/ff0cc324
AJIEKTPOIHEPTUH B TOBCEAHEBHOM KU3HU
MexanudecKkue BOJIHBI, YCIOBUS
21 pacnpoctpanenus. [lepuon. CkopocTthb bubnuoreka [IOK
pacnpoCTpaHEeHUs U JJIMHA BOJHBL. https://m.edsoo.ru/ff0cca54
[Tonepeunbie U IPOOJILHBIE BOJHBI
” 3ByK. CKOpOCTh 3BYyKa. | pOMKOCTBH 3ByKa. bubnmnoreka [JOK
Bricota Tona. Tem0Op 3Byka https://m.edsoo.ru/ff0cccOc
” DneKTpOMarHUTHHIE BOJIHBI, UX CBOICTBA U bubnnorexka [JOK
ckopocTs. IlIkana 371eKTpOMarHUTHBIX BOJIH https://m.edsoo.ru/ff0ccfe0
24 [IpuHIMIBI paTUOCBSI3U U TEIEBUACHHUS. bubmuoreka [IOK
PazButue cpencts cBs3u. Paguonokamus https://m.edsoo.ru/ff0ccfe0
25 Kontponbnas padota «Konebanust u BOTHBDY bubmmorexa [TOK

https://m.edsoo.ru/ff0cc618




[IpsmonuHeitHOE pacpocTpaHeHHEe CBETa B

bu6mmoreka [IOK

26 OJIHOPO/IHOM cpeze. ToueuHbI HICTOUHUK
P P https://m.edsoo.ru/ff0cd350
ceera. Jlyu cera
OrtpaxeHue cBeTa. 3aKOHbI OTPAKEHUS
27 cgeta. [locTpoenue n3o0pakeHUH B MIOCKOM bubmmorexa [TOK
’ P P https://m.edsoo.ru/ff0cd4e0
3epkaie
IIpenomienue ceera. IlonHoe BHyTpeHHEe
28 otpaxkenue. IIpenenpHbIil yroi HoJIHOTO buGnnorexa LIOK
P P Y https://m.edsoo.ru/ff0cd7f6
BHYTPEHHET0 OTPaKEeHUS
29 Jlaboparopuas padota «3mepenue bubnnoreka [JOK
IoxKasareJis IIPEJIOMIIEHUS CTEKIIA» https://m.edsoo.ru/ff0cd67a
Jlunzel. [loctpoenne n3obpaxeHuii B TUH3E.
30 ®dopMyna TOHKOM JTUH3BL. Y BEJTUYCHUE bubmmorexa [IOK
pMY ' https://m.edsoo.ru/ff0cddle
JIUH3BI
31 Jlaboparopuas padota «VccrnenoBanue
CBOMCTB M300paKEHUH B JIMH3AX)»
Hucnepcus ceeta. CiokHbIN cocTaB 0€10ro
32 cgera. [[Ber. JlabopaTopHnas pabora
«Habnronenue qucnepcuu cBeTa»
3 WnTtepdepennus creta. Judpaxnus ceera. bubnuoreka [IOK
JudppakionHas pemeTka https://m.edsoo.ru/ff0ced22
14 IlonepeyHOCTh CBETOBBIX BOJIH. bubnuoreka [IOK
[Tonspusanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTruyeckue MpruOOPHI U YCTPOUCTBA U bubnuorexa [JOK
yCIIOBUS MX O€30MacHOr0 MPUMEHEHUS https://m.edsoo.ru/ff0cf02e
['paHuIIBI TPUMEHUMOCTH KJIACCUYECKOM
. bubmuorexa [JOK
36 MexaHukH. [locTynarsl cnenuanpsHON TeOpUn

OTHOCUTCIBHOCTHU

https://m.edsoo.ru/ff0cf862




OTHOCHUTENIBLHOCTD OOJHOBPEMCHHOCTH.

bu6mmoreka [IOK

37
3ameJieHne BpeMEHH U COKpaIEHUE JJIUHbI https://m.edsoo.ru/ff0cfa42
DHEPrusi ¥ UMITYJIbC PEISATUBUCTCKON
38 yacTULbl. CBSA3b MAcChl C SHEPTUEN U buommorexa LIOK
Hl P https://m.edsoo.ru/ff0cfc68
UMITYJIbCOM. DHEPrusi MOKOs
39 Kontponsnas padora «OnTrka. OCHOBBI bubmumoreka [IOK
CIIELIMAIBHON TEOPUH OTHOCUTEIBHOCTH https://m.edsoo.ru/ff0cf60
40 ®otounbl. opmyna [Mnanka. DHeprus u bubnunoreka [HOK
UMITYJIbC (POTOHA https://m.edsoo.ru/ff0cfel16
A1 OTtkpsiTHE U HccaenoBanue Gporodddekra. bubnuorexa [JOK
Omneitet A. I'. CToneroBa https://m.edsoo.ru/ffOcffc4
3akonbl potodddekra. YpaBHEHUE
42 OnHmreitna 1 porodddexra. «Kpacnas bubmmorexa LOK
P https://m.edsoo.ru/f0d01 Se
rpanuiay pororddexra
13 Hasnenue ceera. Onwitel [1. H. JleGenena. bubnnoreka [JOK
XnuMHuyeckoe IeHCTBHE CBETa https://m.edsoo.ru/ff0d04a6
TexHnuecKue ycTpoicTBa U MPAKTUYECKOE
44 npuMeHeHue: (HoTorneMeHT, GOoTodaATINK bubmmorexa [TOK
P ' ’ A ’ https://m.edsoo.ru/ff0d04a6
CONTHEeYHas OaTapesi, CBETOUOT
45 Pemenue 3aga4d nmo reme « 3J€MEHTHI bu6mmoreka [IOK
KBaHTOBOU ONTHKW https://m.edsoo.ru/ff0d0302
Monens aroma Tomcona. OmBITE
46 Pezepdopna no paccesHuio o-4actu bubmmorexa [TOK
PPOPA P t https://m.edsoo.ru/ff0d091a
[Inanerapnas mozens aToma
b K
47 [Toctynatel bopa nomorexa 110

https://m.edsoo.ru/ff0dOafa




N3nyuenue u nornomienue GoTOHOB MPU

48 repexo/jie aToMa ¢ OAHOTO YPOBHS SHEPTUU bubmorexa HOK
. https://m.edsoo.ru/ff0dOafa
Ha Jpyrou. Buasl criekTpos
BomaHoBEIe cBOiicTBa yacTull. BoIHEI fe

49 bpoiinsa. KopnyckynsipHO-BOJIHOBO# bubnunoreka [HOK
nyanu3M. CIIOHTAaHHOE U BBIHYKICHHOE https://m.edsoo.ru/ff0d0ca8
W3JIy4eHUe
OTkpbITHE paInOaKTUBHOCTU. OIBITHI

50 Pesepdopna no onpenenenuto cocraBa bubmmorexa [OK

https://m.edsoo.ru/ff0d0fd2
PaaNOAKTUBHOIO U3ITyUYEHUS
CaoiicTBa anb(da-, 6era-, raMmMa-u3TyICHHS.
51 BnusiHue pagqroakTUBHOCTH Ha )KUBbIE bubmmorexa LHOK
https://m.edsoo.ru/ff0d0fd2
OpraHu3Mbl
OTkpbITHE IPOTOHA U HEWTpoHA. 30TOMBI.

5 Anbda-pacnaa. DIEKTPOHHBIA U bubmmoreka [JOK
MO3UTPOHHBIN OeTa-pacmas. ["amma- https://m.edsoo.ru/ff0d1162
M3JIy4YeHUe
DHeprus CBA3U HYKJIOHOB B sipe. SnepHbie

53 peakuuu. Snepusiii peaktop. [Ipodiemst, bubnnoreka [JOK
IIEPCIIEKTUBEI, YKOJIOTUYECKHUE ACIIEKTHI https://m.edsoo.ru/ff0d1356
SIIEPHOM SHEPTETUKH
DneMeHTapHble yacTulbl. OTKpBITHE
MO3UTpPOHA. MeTo bl HAOTIOICHUS U

54 perucTpaluy 31eMEeHTAPHBIX YaCTHII. bubmuoreka [IOK
Kpyrusii cron «®yH1aMeHTanbHbIE https://m.edsoo.ru/ff0d0e38
B3auMoiecTBUA. EAHCTBO uznueckoit
KapTUHBI MUPa»

55 Otanbl pa3BuThs acTpoHoMuu. [Ipuknagnoe bubnmoreka [JOK

¥ MHPOBO33PEHYECKOE 3HAUCHHE

https://m.edsoo.ru/ff0d0e38




actpoHoMuu. Bun 3BE31HOTO HEOA.
Co3zBesnus, spkue 3BE3/bl, IUTAHETHI, UX
BuauMoe asuxkenune. ConHeuHas cucTteMa

Counuie. ConHeunast akTUBHOCTE. McTOUHUK

bubmuorexa [JOK

56 n
sHepruu CoJiHIIa U 3BE3]T https://m.edsoo.ru/ff0d0e38
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH.
3BE3/1bI TJIABHOM TOCJIEI0BATEILHOCTH.

57 Buyrtpennee crpoenue 38€31. CoBpeMEHHBIE buGnnorexa LIOK

yIP P - OPP https://m.edsoo.ru/f0d0e38
MPEACTABICHUS O MPOUCXOKIACHUU U
sBomtounu CoJiHIA U 3BE3]T
Muneunsiii [1yTe — Hama I'anakTuka.

53 [Tonoxxenue u nmwxeHne ColiHIA B bu6mmoreka [IOK
l'anaktuxe. ['anmaktrku. YEpHbIE ABIPHI B https://m.edsoo.ru/ff0d0e38
s,Ipax rajJakTUK
Bcenennas. Pa3oeranue ranaktuk. Teopust

bu6mmoreka [IOK
59 Bbonpmioro B3peiBa. PenukroBoe usinydeHue.
https://m.edsoo.ru/ff0d0e38
MeraranakTuka
bubnuotexa [JOK

60 Hepemennsie mpo6iieMbl aCTpOHOMUU 1

https://m.edsoo.ru/ff0d0e38

61 KontponbHas padota «1eMEeHTHI
ACTPOHOMUU U aCTPODHUIUKI
O6o6matomuit ypok. Ponb pusuku u

2 aCTPOHOMHUU B DKOHOMUYECKOH, bubnuoreka [IOK
TEXHOJIOTHYECKOM, COITTATBLHON 1 dTHYECKOMN https://m.edsoo.ru/ff0d1784
cdhepax IeATeTbHOCTH YelIOBEKa
O6o06matomuii ypok. Poib u Mmecto pusmku

. N bubnmoreka [JOK

63 1 aCTPOHOMHUHU B COBPEMEHHON Hay4YHOMU

KapTHHE MHpa

https://m.edsoo.ru/ff0d1784




O6o06maromuii ypok. Poib ¢puzudeckoit

64 TeOpHH B (POPMUPOBAHUYU TPEACTABICHUHN O 1 bubmmorexa LIOK
. https://m.edsoo.ru/ff0d1784

¢bu3nveckoii KapTHHE MUpa
O6o0maromuii ypok. Mecto ¢pu3nveckoit

65 KapTUHBI MUpa B OOIIEM PsITy COBPEMEHHBIX | bubnunoreka [HOK
€CTECTBEHHO-HAaYYHBIX NPEJICTABICHUN O https://m.edsoo.ru/ff0d 1784
IIpUpoIe

66 PesepBHbIil ypok. MaruutHoe noiie. 1 bubmmoreka [JOK
DneKTpoMaruHuTHasi UHIYKIUs https://m.edsoo.ru/ff0d1784

67 PesepBubiil ypok. Ontuka. OCHOBBI 1 bubnnoreka [JOK
CIIELIMAIBHON TEOPUH OTHOCUTEIBHOCTH https://m.edsoo.ru/ff0d1784

68 Pesepnbiii ypok. KBantoBas ¢pusuka. 1 bubnnoreka [JOK
DNIeMEHTHI aCTPOHOMUU U aCTPODU3UKH https://m.edsoo.ru/ff0d 1784

OBHLIEE KOJIMYECTBO YACOB I10 63
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IMPOBEPSIEMBIE TPEGOBAHUS K PE3YJbBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJIBHOM ITIPOI'PAMMBI

10 KITACC

Kon
MpPOBEPAEMOro
pe3yJjbTara

HpOBepﬂeMbIe NpeaAMETHBLIC PE3YJIbTATHI OCBOCHUA OCHOBHOM
06pa30BaTeJ’IbHOI7I nmporpaMmal CpeaHEro 0611161"0 06p330BaHI/Iﬂ

JlemoHCTpUpOBaTH, Ha NpUMeEpax pojidb U MecTo (GU3UKU B
L0.1 dbopMUPOBaHUN COBPEMEHHON HayYHOW KapTHUHBI MUpPA, B Pa3BUTHH

COBPEMEHHOM TEXHUKHU U TEXHOJIOTUI, B IPAKTUYECKOU AEATEIHOCTH

Jmonen

YYUTHIBATh IPAHUIBI IPUMEHEHUS U3YICHHBIX (PH3UIECKIX MOICIICH:
MaTepuaabHas TOYKA, WHEPIHAIbHAS CHCTEMa OTCYETa, aOCOOTHO
10.2 TBEPIOE TEJ0, UICATIbHBIN T'a3; MOJEIN CTPOCHHUS ra30B, JKUJIAKOCTEN 1
TBEPABIX TeJN, TOYCUHBIA JJICKTPUUECKUH 3apsii — MpH PEUICHUU

duznyecKux 3a1a4y

PacnioznaBaTh ¢u3nueckue siBaeHus (IpoLecchl) U 0ObSICHATh UX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYJISPHO-KUHETHYECKOU TEOpUH
CTPOEHHs BEIleCTBA M DJJIEKTPOJAMHAMMKU: PABHOMEPHOE U
PaBHOYCKOPEHHOE MPSMOJIMHENHHOE IBUKEHUE, CBOOOIHOE Ma/leHue
TeJ, IBWKEHUE MO OKPY>KHOCTH, MHEpLUs, B3aUMOJIEHCTBHE TEN;
103 nuhdys3usi, OpOyHOBCKOE [IBH)KEHHME, CTPOEHUE JKHUIKOCTEH U
' TBEPABIX Tel, U3MEHEHHe o00bEéMa TeJ NpU HarpeBaHUU
(oxJ1aXk/IeHnH), TEIUIOBOE paBHOBECHE, MCIApeHue, KOHJEHcallus,

IJIaBJI€HUE, KPUCTAIM3alMs, KWUIIEHHe, BIIAXKHOCTh BO3/1yXa,

MOBBIIICHWE JaBJIEHHUS ra3a IpU €ro HarpeBaHUM B 3aKPHITOM

cocyle, CBsA3b MEXIy [apaMeTpaMu COCTOSIHHMA Tras3a B

H30IIponeccax; JICKTpU3aus T, B3aUMOJICHICTBHE 3apAaa0B

OnuceiBaTh MEXaHUYECKOEe [BM)KEHUE, HUCHOJIb3yd (U3NYEeCcKHe
BEJIMYUHBI: KOOPJIMHATA, IYTh, IEPEMEIIEHNE, CKOPOCTh, YCKOPEHHE,
Macca Tena, CHJla, WMIYJIbC Tela, KUHETUYEeCKas JHEprus,
104 NOTEHIMAJIbHAsE HHEPIus, MeXaHudeckas paboTa, MeXaHHYecKas
. MOIIHOCTh, TPHU ONUCAHUU TIPABUIBLHO TPAKTOBaTh (PUINICCKUI
CMBICTT HCIOJB3YEMBIX BEIMYMH, UX OOO3HAYEHUS W EAUHMIIBI,

HaXOAUTh (OPMYJIbI, CBSI3bIBAIOIINE TAaHHYIO (PM3UYECKYIO BETHUHUHY

C ApYI'MH BCIUYNHAMUA




10.5

OnuceiBaTh HM3y4YEHHBIC TEIUIOBBIC CBOWCTBA TEI W TEIUIOBHIC
SIBIICHUS, HUCHOJb3ysl (U3MUECKHUE BEJIWUYHMHBI: JaBJICHHE Trasa,
TEeMIeparypa, CpeIHsss KHHETHYeCKas SHEPrus XaoTHYECKOTO
JIBIOKEHHUSI MOJICKYJI, CpEIHEKBaJpaTHYHas CKOPOCTh MOJICKYJ,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS OSHEprus, pabora rasa,
KOd((PUIMEHT TOJIE3HOT0 JCHCTBUS TEIJIOBOTO JABUTATEIS, TPH
ONMHCAaHWKM  TPABWIBHO  TPAaKTOBaTh  (DU3MYCCKHIA  CMBICI
UCIIOJIb3YEMbIX BEJIMUYUH, UX O0O03HAYEHHS M CIAMHHUIIBI, HAXOIUTh
GOopMyJibl, CBS3BIBAIOIINE JAHHYIO (U3NYCCKYIO BCIUYHHY C

APpYyTUMH BCIIMYNHAM

10.6

10.7

OnucelBaTh M3yYEHHbIE DSJIEKTPUYECKHE CBOMCTBA BEIIECTBA MU
DIIEKTPUUYECKUE SBICHHUS (IIPOIECCHI), HCIONB3Yys (U3NIECKHE
BEIIMYUHBI:  DJICKTPUYECKUM  3apsl,  DIEKTPUYECKOe  IOIeE,
HaIpPsOHKEHHOCTD 11071, MOTEHLMAJ, Pa3sHOCTb IIOTEHLUAJIOB; IIPH
OIIMCAaHWM  NPABUIBHO  TPAaKTOBATH ¢uznyecKuid  CMbICI
UCMOJIb3YEMbIX BEIUYMH, UX OOO3HAYEHMs U €AMHUIIbI; YKa3blBATh
(bopMyIbl, CBA3BIBAIOIIME JAHHYIO (PU3NYECKYIO BEIUUUHY C IPYTUMHU

BCJIIMYNHaAMU

aHATM3UPOBaTh (PU3UYECKUE TIPOLECChl W SBJICHUS, HCIONb3Ys
¢u3nyecKkne 3aKOHbl U MPUHIUIBL 3aKOH BCEMHUPHOTO TIArOTeHuUs, I,
IT u III 3axons! HpIOTOHA, 3aKOH COXpaHEHUSI MEXaHUYECKOW YHEPT UM,
3aKOH COXPaHEHHUs UMITYJIbCA, IPUHLIMII CYTIEPIIO3ULIMHA CUIL, IIPUHIIUIL
paBHOIIpaBUsA HMHEPLUHMAIBHBIX CUCTEM OTCYETA; MOJECKYJISPHO-
KMHETUYECKYI0 TEOPUIO0 CTPOCHUS BEILIECTBA, TA30BbIE 3aKOHBI, CBSI3b
CpeHEW KMHETHYECKOW DHEPIHMH TEIUIOBOTO JBMKEHHUS MOJIEKYJ C
abCOIIIOTHON TeMIlepaTypoid, epBbId 3aKOH TEPMOJNHAMHKH; 3aKOH
COXpaHEHHs DIJIEKTpUYECKOro 3apsnaa, 3akoH Kysona; mpu 3tom
pas3InyaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA, €r0 MaTeMaTHUECKOe

BbIpaXEHHE U yCIOBUS (TPaHMIIbI, 00JIACTH) TPUMEHUMOCTH

10.8

10.9

OOBSCHATH OCHOBHBIC TPHUHIUIBI JCHCTBUS MAIWH, NMPUOOPOB U
TEXHHUUYECKUX YCTPOWCTB; pazNu4aTh YCIOBUS HUX O€30MacHOTO

HCIIOJIF30BaHHUS B IOBCEIHEBHOM KHU3HU

BBITIOMHATE AKCIIEPUMEHTHI TI0 UCCIEIOBAaHUIO (PU3UYECKHX SBICHUIN
" IpoHecCoOB € UCIOJIb30BAHUCM IPSAMBIX U KOCBCHHBIX H3MepeHHI>'I;
pu 3TOM (GOPMYITUPOBATH MPOOIEMY (3a/1a4y) B TUIIOTE3Y YICOHOTO
OKCIIEpUMEHTa,  CcOOMpaTh  YCTAHOBKY W3  MPEUIOKEHHOTO

000py10BaHUs, MPOBOAMTH OIBIT U (JOPMYIUPOBATH BHIBOJIBI




10.10

OcymiecTBIATh OpPSAMbIE W KOCBEHHBIE H3MEpEHHs (DU3NYECKHX
BEJIMYMH; TIPU 3TOM BBIOMPATh ONTHMAJbHBIN CIOCO0 M3MEpEeHUus U

HCITIOJBb30BaTh U3BCCTHBIC METOAbI OLICHKHU HOFpCIHHOCTCfI I/I3MepeHI/Iﬁ

10.11

HccnenoBaTh 3aBUCUMOCTH MEXAYy (U3MUECKUMHU BEIHMYMHAMHU C
WCIIOJIb30BAaHUEM MPSMBIX H3MEPECHHIA; IPH 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (DHKCHpPOBaTh pPE3yJbTaThl IMOJTYYCHHOH 3aBHCHMOCTH
(GU3HYECKUX BETUYHH B BUJIC TAOIUI] U TPaUKOB, IEIATh BBIBOIBI IO

pe3yJibTaTaM UCCIIeA0BaHUs

10.12

10.13

10.14

CobOmrogate mpaBuiaa 0e€30mMacHOrO Tpyda TMPH  MPOBEICHHU
UCCIEOBAaHUKA B paMKax Y4eOHOro »JKCIEPHMEHTa, Y4eOHO-
UCCIIEIOBATEIbCKOIM U MPOEKTHOM JESTEIFHOCTH C UCIIOJIb30BAaHUEM

M3MEPUTENBHBIX YCTPOUCTB U 1TA00OPaTOPHOTO 000PYIOBAHUS

Pematp pacu€THble 3a1a4u ¢ IBHO 33JJaHHON (PU3NYECKOM MOJIENbIO,
UCTIONB3Ysl (PM3WUECKHE 3aKOHBI W MPHHIIMITBE; HA OCHOBE aHAJIM3a
YCIIOBUSL 3aJauyd  BBIOMPATh (PU3UYCCKYID MOJICIb, BBIICIATH
buznyeckue BeIMUUHbI U POPMYIIbI, HEOOXOIUMBIE [Tl €€ pelIeHHUs,
MPOBOJUTh PAaCUYEThl M OLIEHUBATh PEATbHOCTh IOJYYEHHOTO

3HaYeHUS PU3NYECKON BETUUUHBI
Pemate  KayecTBEHHBIE  3aJauu:  BBICTPAWBaThb  JIOTHYECKH
HEIPOTHBOPEUYUBYIO LIETIOYKY PACCYKIAEHUMN C OIIOPOM HA U3YUECHHBIE

3aKOHBI, 3aKOHOMCPHOCTH U (bI/I3I/I‘leCKI/Ie SABJICHUA

10.15

Hcnonp30BaTh MNpu pelIeHHH Y4YeOHBIX 3a3Jady COBPEMEHHBIE
MH(POPMALIMOHHbIE TEXHOJOIMU JJIsl TMOWCKA, CTPYKTYpHUpPOBaHMS,
UHTEpHpeTallii U MPeICTaBICHUS yu4eOHOM M Hay4HO-TIOMYJISIpHON
MH(pOpMaLIKH, MTOJYYEHHON U3 Pa3InYHbIX UCTOYHUKOB; KPUTUUECKHU

aHAIM3UPOBATH MOJTyYaeMyt0 HH(pOpMaIIIIO

10.16

10.17

[TpuBOIUTE MpPUMEPHI BKJIAJa POCCUNCKUX M 3apyOEKHBIX yUEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, OOBSICHEHUE MPOIIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKU U TEXHOJIOTUi

Mcnonb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOU
KU3HU JuId  o0ecriedeHHus O€30MacHOCTH Tpu  OOpalleHuu ¢
npubopaMd U TEXHUYECKMMM YCTPOMCTBAMH, MJI COXpaHEHUS
310pOBbsI M COOJIONEHUS HOPM SKOJIOTMYECKOTO IOBEJICHHUS B

OKpY’KaIoIIeH cpene

10.18

PaGoTaTh B rpyIiie ¢ BHITOJIHEHUEM PA3IUYHBIX COLUATIbHBIX POJIei,
IUTAHUPOBaTh  paboOTy TPYMNIbI, palMOHAIBHO  PACHpenesTh

0053aHHOCTU U IIaHUPOBATL JACATCIIBHOCTH B HCECTAHAAPTHBIX




11 KIIACC

CUTyallusiaX, aJICKBATHO OLICHHMBATHL BKJIAJ KaXKAOIr0 U3 YYaCTHUKOB

IPYNIBI B pelICHHE pacCCMAaTPUBAEMON MTPOOIIEMBI

Kon
MpOBEPAEMOro
pe3yJjbTara

HpOBepﬂeMbIe NpeaAMETHBIC PE3YJIbTATHI OCBOCHUA OCHOBHOM
06pa30BaTeJ’IbHOI7I NmporpaMmal CpeaHEro 0611161"0 06p330BaHI/Iﬂ

JleMoHCTpHpOBaTh Ha IpUMEpax poJib M MeCTOo (U3UKH B
(dbopMUPOBaHUN COBPEMEHHON Hay4HOW KapTHHBI MUpPa, B Pa3BUTHH
COBPEMEHHOM TEXHUKH U TEXHOJIOTUI, B IPAKTUYECKOU AEATEIBHOCTH

JOJIEH, LIEJT0CTHOCTD U €IMHCTBO (PU3NYECKOM KApTUHBI MUpa

11.2

11.3

Y4YUTHIBATh IPaHUIIBI IPUMEHEHUS N3YUYEHHBIX (PH3UUECKUX MOJICIICH:
TOYEYHBIN 2JIEKTPUYECKUN 3apsij, siAepHast MOJIEIb aTOMa, HyKJIOHHAs

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

PacrioznaBath u3nveckue siBjaeHUs (MPOIECChl) U OOBSACHATh UX HA
OCHOBE 3aKOHOB JJIEKTPOJUHAMUKM W  KBaHTOBOW  (DU3UKU:
DIIEKTPHYECKasi TMPOBOAMMOCT, TEIUIOBOE, CBETOBOE, XHMHUYECKOE,
MarHUTHOE  JICHCTBHA  TOKa,  B3aMMOJACHCTBHE  MarHUTOB,
AIIEKTPOMArHUTHAS WHAYKLHS, JEHCTBHE MAarHUTHOTO TOJS Ha
MPOBOAHUK C TOKOM M JIBIXKYIIMHCS 3apsifl, SJIEKTPOMAarHUTHHIE
KojeOaHusT W BOJIHBI, NPSMOJIMHEHHOE pacHpoCTpaHEHUE CBeTa,
OTpakeHHe, INpeJoMJIeHUe, UHTeppepeHuus, audpakuus U
HOJISIpU3aLUs CBETA, JUCIEepCHs CBeTa, (POTOINEeKTprUecKuil 3¢ dexT
(poroaddext), cBeTOBOE HaBleHHE, BO3ZHUKHOBEHHE JIHHEHYATOTO
CIeKTpa aToMa BOJOPOJA, CCTECTBEHHas H  HMCKYCCTBEHHAs

PaarnOaKTUBHOCTD

11.4

OnuceiBaTh W3y4YCHHBIE CBOWMCTBA BeIIECTBAa (DJIIEKTPHUYECKHE,
MarHuTHBIE, ONITHYECKUE, JIEKTPUUECKYIO IPOBOAUMOCTD PA3JIMUYHbBIX
Cpel) © DIEKTPOMAarHUTHBIE SBJICHHS (IIPOLIECCHI), HCIOIB3YS
¢u3MYEeCKue BENMYMHBL JJIGKTPHUUECKUH  3apsij, Cuila TOKa,
ANEKTPUYECKOE  HAIpPsDKEHWE, DJIEKTPUUYECKOe  COMPOTHBIICHUE,
pasHocth noreHuanos, J/IC, pabota Toka, HHIYKIUS MarHUTHOTO
nosis, cuna Awmmnepa, cuna JlopeHIa, MHAYKTUBHOCTb KaTYIIIKH,
SHEPrus AJEKTPUYECKOI0 U MArHUTHOTO MOJIEH, NEPUOA M 4YacToTa
KoJieOaHu# B KoJIeOaTEIIbHOM KOHTYPE, 3apsijl U CHJIa TOKa B ITPOIIECCE

TFapMOHUYECKUX  3JEKTPOMAarHUTHBIX  KoJjeOaHWH,  (oKycHoe




11.5

pacCTodHUC U ONTHUYCCKAsA CUJia JIMH3bI, IIPpHU OIMMMCAHWH IIPAaBUJIBHO
TPAKTOBATH (1)I/I3I/I‘-IGCKI/H>'I CMBICJI HCHOJIb3YECMBIX BCJIMYUH, HX
0003HayYeHUsT U CAWHUIBI; YKa3bIBaTb (bOpMy.]'IBI, CBs3bIBarOIInue

JaHHYIO0 (PU3UYECKYIO BETUYUHY C IPYTUMH BeIMYMHAMHU

OnuceiBaTh  M3YyYEHHBIE KBAaHTOBBIC SBICHUS M IIPOLECCHI,
UCIOJb3Ysl (PU3MUECKHUEe BEIUYMHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX
BOJIH, JJTUHA BOJHBI M YacTOTa CBETAa, SHEPTUS U MMITYJIbC (OTOHA,
NEepPHUOJI II0JypacIiajia, 3HEPTUs CBSA3H aTOMHBIX S7iEp; IIPU ONMCAaHUU
IOPAaBWJIBHO TPAKTOBaTh (U3MYECKUH CMBICH  HCIIOJIb3YEMBIX
BEJIMYMH, MX OO0O3HAuY€HUs W EIUHUIBI; YyKa3blBaThb (OpPMYIIHI,
CBS3BIBAIONINE JAaHHYIO (U3MUYECKYI0 BEIHYHMHY C JAPYTUMH

BEIWMYMUHaAMU, BBIYHUCIATHh 3HAYCHUC (1)I/I3I/I‘16CKOI>'I BCINYUHBI

11.6

11.7

11.8

AHanu3upoBath (PU3MYECKHE TIPOLECCHl M SIBICHUS, HCIONb3Ys
¢u3nyeckue 3aKOHbl M NPUHUUOBL  3akoH OMa, 3aKOHBI
[OCJIEI0BATEIBHOTO M MapajuIeIbHOI0 COEAMHEHUS IPOBOJHHUKOB,
3akoH [0y — JIeHna, 3aKOH 3J1€KTPOMArHUTHON MHIAYKIWH, 3aKOH
MPSIMOJIMHEHHOT 0 pacpOCTPaHEHUSI CBETA, 3aKOHBI OTPA’KEHUS CBETA,
3aKOHBl  IIPEJIOMJIEHUS CBETa, YypaBHEHME OWHIITEWHa U
doroadexra, 3aKOH COXpaHEHUS HHEPrHUM, 3aKOH COXPAHEHHS
UMITYJIbCa, 3aKOH COXPAHEHUs DJJIEKTPUYECKOro 3apsijia, 3aKOH
COXpPAaHEHUs MaccoBOrO0 4Hcaa, MNocTynaTsl bopa, 3akoH
PaAMOAaKTUBHOIO pacnajga; 0OpU OTOM pPa3jiudarbh CJIOBECHYIO
(bOopMyIMPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BBIPAXKEHHUE U YCIIOBUS

(rpaHubl, 06J1aCTH) TPUMEHUMOCTH

OHpeI[eJ'ISITL HaIllpaBJICHUC BCKTOpAa HWHAYKIIMKM MArbHuTHOI'O IIOJIA

MIPOBOJIHUKA C TOKOM, CHJIBI AMriepa u cuibl JlopeHiia

CTpouTh ¥ ONHUCHIBATH M300pa)KE€HHE, CO3JaBAEMOE IUIOCKUM

3€pKajoM, TOHKOW JIMH30M

11.9

BbINOMHATE SKCIIEPUMEHTHI TI0 UCCIEeI0BAaHUIO (PU3NUECKUX SBICHUIN
U TIPOIIECCOB C HCIOIb30BAHUEM IMPSIMBIX U KOCBEHHBIX U3MEPEHMIA;
npu 3ToM (HOpMYIHPOBATh MPOOIEMY (331a4y) U TUIIOTE3Y Y4eOHOTrO
HKCIEpUMEHTa, coOuMpaTh  YCTAHOBKY M3  MPEUIOKEHHOIO

000pyA0BaHUs, TPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBI

11.10

OcymiecTBIITh TNpsIMbIE M KOCBEHHbIE H3MEpeHUs: (HU3HUECKUX
BEJIMYMH; MPU 3TOM BbIOMpATh ONTHUMAJBHBIM COCO0 M3MEpPEHUsS U

HCIIOJB30BaTh N3BCCTHBLIC MCTOAbI OLICHKHA HOFpGL[IHOCTGﬁ I/ISMepeHI/Iﬁ

11.11

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

IpPSAMBIX HM3MEPEHUM; IIPU OTOM KOHCTPYUPOBAaThb YCTAHOBKY,




(bUKCHPOBATh PE3YNBTATHI TMOTYYCHHOW 3aBUCHMOCTH (DU3UUYECKUX
BEJIMYMH B BHJIE TAOJIUIl U TPAPUKOB, EJIaTh BBIBOBI I10 PE3yJIbTaTaM

HcciIca0BaHusA

11.12

11.13

CobOmoaTe mpaBuia 0€30MACHOTO TpyAa TMpPH TPOBEACHHUH
UCCICOBaHUI B paMKax y4eOHOro OSKCIEpUMEHTa, Yy4eOHO-
UCCIIeI0BATEIILCKOW U TPOSKTHOM IEATEILHOCTH C HCIIOIb30BaHHEM

U3MEPUTENbHBIX YCTPOICTB U J1abopaTOpHOTO 000pYyI0BaHUS

Pemate pacu€THble 3aa4M ¢ SBHO 33JJaHHON (U3NYECKOI MOJIEIBIO,
HCIIOJIb3YA (1)I/I3I/I‘IeCKI/IC 3aKOHbI W IMPUHIMUIIBI; HA OCHOBC aHalin3a
yCIOBHS 33Ja4d  BbIOMpaTh (U3UYECKYH0 MOJENb, BBLIEIATH
¢du3nyeckre BeJIMYUHBI U (POPMYJIbl, HEOOXOAUMBIE ISl €€ pelIeHus,
IMPOBOANTD paCLIéTI)I N OLCHUBATH PCAJIBHOCTh IOJTYYCHHOI'O

3HAYCHUS (PUINICCKON BETUIHHBI

11.14

Pemlate  kauecTBEHHbIE  3aJa4d:  BBICTPAauMBATh  JIOTUYECKH
HEMPOTUBOPEUUBYIO LIETIOUKY PACCYKICHUHN C OMTOPOM HA M3yUYECHHBIE

3aKOHBbI, 3dKOHOMCPHOCTHU U (I)I/I3I/I‘ICCKI/IC SABJICHUA

11.15

Hcnonb3oBaTe MpHU pelleHHMH Y4YeOHBIX 3a/7ad  COBPEMEHHBIE
MH(POPMALIMOHHbIE TEXHOJOIMU ISl TMOUCKA, CTPYKTYpHUpPOBaHMA,
UHTEPIIPETAllMU U TPEJCTaBICHUS y4eOHOW M Hay4YHO-NOMYJISIPHOMN
MH(pOpMaLIKH, MTOJYYEHHON U3 pa3InYHbIX UCTOYHUKOB; KPUTUUECKHU

AHAJIN3UPOBATDH MMOJIYYaCMYHO I/IH(I)OpMaI_II/IIO

11.16

11.17

11.18

11.19

OOBSACHATH MPUHLMIIBI ACUCTBUS MallliH, TPUOOPOB U TEXHUUYECKUX
YCTPOMCTB; pa3zianyaTh YCIOBHS MX O€30MacHOr0 HCIOJIb30BAHUS B

MOBCEIHEBHOMN KU3HHU

[TpuBOANTE MpHUMEpPH! BKJIAZa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B O0BSICHEHUE MTPOLIECCOB OKPYKAIOLIETO

MHpa, B Pa3BUTHC TCXHUKU U TEXHOIOTHI

Hcnonp3oBaTh TeOpeTHUYECKHE 3HAHUS MO (U3KMKE B MOBCEIHEBHOM
KU3HH I OoOecrieueHus O€30MacHOCTH TpU  OOpameHuu ¢
npubopaMu W TEXHHYECKUMH YCTPOMCTBaMH, IJIsl COXpaHEHHUs
30pOBbSI M COOJIOIGHUSI HOPM SKOJIOTMYECKOTO IOBEJICHHUS B
OKpY’KaroIlen cpene

PabGotaTh B rpyImme ¢ BBIIOJHEHUEM PA3IMYHBIX COLUAIBHBIX POJIEH,
IUIAHUPOBaTh ~ pabOTy  IpyMNIbl, PAlMOHATIBHO  paclpenessTh
0053aHHOCTM M IUIAHUPOBATH JIEATEIBHOCTh B HECTaHJApTHBIX
CUTyalUsiX, aJIeKBaTHO OIICHWBATh BKJAJ KaXIOTO0 W3 yYaCTHUKOB

IPYIIIBI B PEILICHUE pacCMaTpUBaeMOi MPOOIeMBbI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KJIACC

pasaejaa 3JIEMECHTA

Kon Kox npoBepsiemoro

IIpoBepsiemMble 3J1eMeHTHI COleP:KaAHUS

OU3NKA 1 METOJAbIl HAYYHOI'O I[TIO3HAHU A

1.1

1.2

®usuka — Hayka o mnpupone. Hayunbie
METO/1bl I03HAHUS OKpY Karoliero Mupa. Poib
JKCIEPUMEHTA M TEOpUHM B  Ipouecce

MO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (PHU3UKE

MopenupoBanue (QU3NYECKUX SBICHUN U
IIPOLIECCOB. Hayunsre THUIIOTE3BI.
®du3nyeckrue 3aKOHbl U TEOpUH. [ paHUIIbI
MPUMEHUMOCTH (GU3MYECKUX  3aKOHOB.
[Ipuamun  coorserctBust. Pone u  mecro
¢u3ukn B (OPMUPOBAHHUU COBPEMEHHOMN
HAay4YHOM KapTHUHBI MHUpPA, B MPAKTHUYECKOUN

NEeITEILHOCTH JII0IEH

MEXAHUKA

2.1.1

2.1.2
2.1

2.13

##HPari#KMMHEMATHUKA

MexaHnu4deckoe JABHKCHUC.
OTHOCHUTENHLHOCTD MEXaHHUYCCKOTO

nBukeHus. CucreMa orcuéra. TpaekTopus

[lepemenienue, cKOpocTh (CpeaHss CKOPOCTD,
MTHOBEHHAss  CKOPOCTb) W  YCKOpEHHe
MaTepuaibHON TOYKH, UX MPOEKIUU Ha OCHU
CHUCTEMBI KOOPJIMHAT. Crnoxenue

MIEPEMELLIEHUI U CIIOKEHUE CKOPOCTEN

PaBHOMepHOE U PaBHOYCKOPEHHOE
NPSAMOJIMHEHHOE JIBH>KCHUE. I'padpuxn
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH,
YCKOpEHHUS, yTH " NepeMEIICHUS

MaTepI/IaJIBHOﬁ TOYKHU OT BPCMCHU




CBobonHoe masieHne. Y cKopeHue

CBOOOIHOTO MaIcCHUS

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

LenTpocTpeMuTenbHOE YCKOPEHHE

TexHuueckue  yCTpOMCTBA:  CHUIOMETD,
2.1.6 JBUKEHHE CHaps/IOB, LIEMHbIE M pPEMEHHbBIE
nepegadu
IIpakTuueckue paboTHI. H3mepenue
MIHOBEHHON  ckopoctH.  VccnepoBanue
COOTHOUIEHUS MEXIY My TSMU,
MIPONUJICHHBIMU TEJIOM 32 IOCJIE0BATEIbHbIC
517 paBHbIE  IMPOMEXYTKH  BPEMEHU  IpU
o PaBHOYCKOPEHHOM JBI)KEHHUU C HadaJbHOU
CKOpPOCTBIO, paBHOW Hymwo. H3ydyenue
JNBUKEHMS] IIapUKa B BA3KOM JKUJIKOCTH.
W3ydenue nBHXKEHHS Tena, OpPOLIEHHOTO

TOPHU30HTAJIBLHO

#i#HPari#H## IMHAMUKA

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

CHUCTEMBI OTCUETA

229 Macca tena. Cuna. IlpuHnun cynepno3uuuun
o CHII

59 Bropoii 3akon HeroToHa 111 MaTepuaibHON

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

MaTCpHUaJIbHBIX TOUCK

3akoH  BceMupHoro Tarorenus. Cuia
224 TsokecTu. IlepBasi kocMuuecKkas CKOPOCTb.

Bec tena

2.2.5 Cuna ynpyroctu. 3akoH ['yka




23

2.2.6

2.2.7

Cuna tpenus. Cyxoe tpenue. Cuna TpeHus
CKOJILKCHUSI W CHJIA TPEHHS  IIOKOSL.
Koaddunment tperns. Cuia conpoTUBIICHUS

IIpH ABMXKCHUU TEJIa B d)KUAKOCTH HUJIM I'a3€

HOCTyrIaTeJ'IBHOC H BpallaTCJIbHOC JIBUKCHUC

a0COFOTHO TBEPIOTO Tema

228

MOMGHT CHJIBI OTHOCHUTCIIBHO OCHU BpaIJ_IeHI/Iﬂ.
[Tnedo cuitbl. YciioBUs paBHOBECHS TBEPIAOTO
teaa B ICO

229

2.2.10

TexHuueckue yCTpPOMCTBA: MOAIIMITHUKH,

ABUIKCHUC NCKYCCTBCHHBIX CITYTHHUKOB

[IpakTuyeckue padoTel. M3yueHne ABHKEHUS
Opycka 1O HaKJIOHHOM IUIOCKOCTH THOJ
JeiicTBMEM HecKobKux cuil. MccnenoBanue
3aBHCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX
B JedopMUPYEMOIl NpYyXKUHE U PE3UHOBOM
oOpasue, OT BEIUYMHBI HX JAedopMaruu.
HccnenoBanue yCIIOBUM paBHOBECHS

TBépI[Ol"O T€JI1a, UMCIOIIECTO OCh BpalllCHUSA

###Par##3AKOHDBI COXPAHEHIMA B MEXAHUKE

I/IMHy.]'IBC MaTepHaﬂLHOﬁ TOYKH, CHCTCMBI

2.3.1 MaTepUaJbHBIX TodeK. MMmynbc cuibl u
U3MEHEHHE UMITYJIbCa Tea
239 3akoH coxpaHeHuss wumnyiasca B HCO.
o PeakTuBHOE IBIKEHNE
233 PaGora cubl
234 MomHOCTb CUJIBI
35 Kunernueckas  sHepruss  MaTepuaibHOU
o TOYKH. Teopema 0 KHHETUYECKON SHEPTUN
[Torenmmansuast sHeprus. IloTreHunanbHas
)36 SHEprus yIpyro neGpopMHUpPOBaHHON

npyxkuHbl. [loTeHuuanbHast sSHeprus Tena

BOJIM3M MOBEPXHOCTH 3eMIIN




HOTGHI_[I/IEUIBHBIG N HCIIOTCHIIMAJIbBHBIC CHUIJIBI.

CBs13b pa6OTBI HCIMOTCHUOHAJIBHBIX CHII C

2.3.7 HU3MEHEHHUEM MEXaHUYECKOU SHEPruu
CHCTEMBI TeJl. 3aKkoH COXpPaHECHMS
MEXaHUYECKON YHEPTrUun

2.3.8 VYupyrue u Heynpyrue CTOIKHOBEHUS

539 TexHu4eckue yCTpONCTBA: IBUKCHHUE PAKET,

o BOJIOMET, KOIIep, IPYKUHHBIN MUCTOJIET

[Ipaktuueckue paboTel. HM3ydeHue cBsA3M

5310 CKOpOCTEHl TeJl TpU HEYNpyroM yzape.

HccnenoBanue cBsA3M pa6OTBI CHJIBI C

H3MCHCHHEM MEXaHHMYECKOM OHCPIUu TCjia

3.1

MOJIEKVYJISIPHAS ©®U3UKA U TEPMOJAMHAMUKA
###Par###OCHOBBI MOJIEKVJIAPHO-KUHETUYECKOW TEOPHU

3.1.1

OCHOBHBIE ~ TIOJIOXKEHUSI  MOJIEKYJISIPHO-
KUHETHYECKON TEOpUH. BpoyHoBckoe
neuxenne. uddysusa. Xapakrep ABHKEHUS

n BSaHMOI[CfICTBHH qacTull BEIICCTBa

3.1.2

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

BEIIIECTBA HA OCHOBE ATHX MOJICNICH

Macca wmonekyn. KoimuecTBo BemiecTsa.
[TocTostHHas ABoraapo

TermoBoe paBHOBecue. Temmeparypa u €€

n3mepenue. [Ilkama temneparyp Llenscus

3.1.6

Mopnens  upeanpHoro rasza. (OcHOBHOE
ypaBHEHUE MOJIEKYJIIPHO-KHHETHYECKON

TCOpHUU UACAILHOI'O Ir'a3a

AbGcouoTHas TemIeparypa Kak Mepa cpeHei
KMHETHYECKOU SHEPrUuu TEIUIOBOTO
IBKeHUs vactull rasa. Illkxana temneparyp

KennBuna

VYpaBuenue Kianeitpona — Menzeneesa.

3akoH JlaabTOHA




I"a3oBbIe 3aK0HBI. 30mpOLIECCH B UACATBHOM
ra3e ¢ MOCTOSIHHBIM KOJIMYECTBOM BEIlleCTBa!

U30TEepMa, U30X0pa, n300apa

3.1.10

TexHudeckue  yCTpOMCTBA:  TEPMOMETP,

OGapometp

[Ipaktuueckue padotbl. M3mepeHue macchl
BO3/yXa B KJIACCHOM KoMHare. HcciienoBanue
3aBUCHUMOCTH MEXIy napaMeTpamu

COCTOSIHUA pa3pCiKECHHOIO ra3a

3.2

OCHOBbI TEPMOJIMHAMUMKN

3.2.1

322

TepmoanHamuueckass cucreMa. BHyTpeHHsIS
JHEPrusi TEPMOJUHAMMYECKON CHUCTEMBI U

CITIOCOOBI €€ N3MEHEHU S

KommyecTBO TEIUIOTHI U pa60Ta. BHYTpeHHHH

OHEPIUsa OAHOATOMHOI'O NACAJIIBHOI'O Ira3a

3.23

324

Buasl Temmonepenayn: TEIIONPOBOIHOCTb,
KOHBEKIIUS, U3nydeHue. TemmoéMKocTh Tena.
VnenpHas TEIUIOEMKOCTL BelllecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI IIPU TCTLIOIICpEaavuc

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

I'padmueckas unTepnperanus padboThl ra3a

3.2.5

TennoBsle MamuHbl. [IpuHIMDEL nelicTBUSA
TerIoBbIX MamuH. [IpeoOpa3oBanus sHepruu
B TeioBbiX MammHax. Koadduument
noniesHoro  geiictBus  (mamee —  KIIM)

terioBoid MamnHel. [{uki Kapuo u ero KII/]

3.2.6

Bropoit 3aKOH TEPMOJAUHAMUKHU.
HeoGpatumocTs mponeccoB B MPHUPOJIE.
TemoBele  aBHUraTenu.  OKOJIOTMUYECKHE

MPOOJIEMBI TETNIO3HEPTETUKH

3.2.7

Texuuueckue YCTpOMCTBA: JIBUTATENh
BHYTPEHHETO CropaHus, OBITOBO

XOJIOAWJIBHHUK, KOHIUITUOHED




3.3

4.1

3.2.8

[IpakTueckue paboTHL. Nsmepenue

YACIBHOU TEMJI0EMKOCTH

##HPar## Al PETATHBIE COCTOSHMA BEILIECBA. ®A30BbIE

I[NEPEXO/bI

3.3.1

332

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

TEMIICPATYPhI KUIICHUA OT AaBJICHUSA

AOCONIOTHAS M OTHOCHUTENbHAS BIAXKHOCTH

BO31yxa. HaceleHnslii nmap

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 riasiaeHus. CyOnumarus
VYpaBHeHHe TeII0BOro 6anxaHca
TexHnyeckue yCTpONCTBA: TUIPOMETP U
NICUXPOMETP,  KaJOpPUMETP,  TEXHOJOTUU
MIOJIy4E€HHUSI COBPEMEHHBIX MaTEPUAIIOB, B TOM

YHUCJIC HAHOMATCPHUAJIO0B, U HAHOTCXHOJIOTHHN

3.3.7

[IpakTnueckue paboTHI. Nsmepenue

BJIA’JKHOCTH BO3JyXa

OJIEKTPOAMMHAMUKA
###HPar#t##OJIEKTPOCTATUKA

4.1.1

4.1.2

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

MTOJTYTIPOBOAHUKHA

4.1.3

3aKOH COXpaHEHUs IEKTPUIECKOTO 3apsiaa

4.14

Bzaumopeiictue 3apsanoB. 3akoH Kynona

Onekrpuueckoe  mnose.  Hampsok€HHOCTB

ANEKTPUYECKOTO TOJIS. [punHtmn




4.2

4.1.6

cynepno3uiuu. JluHuM  HANPsKEHHOCTH
3JEKTPUUYECKOTO MOJIS

Pabora cun OJICKTPOCTATUYCCKOI'O  I1OJIA.

Ilorenuuan. Pa3HocTh MOTEHIINATIOB

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

IIPpOHUIIACMOCThb

4.1.8

DNEeKTPOEMKOCTb. Konpaencarop.
DNEeKTPOEMKOCTh IUIOCKOIO KOHJIEHCATOopa.

DHeprus 3apsKEHHOr0 KOHAEHCaTopa

4.1.9

TexHnueckue yCTpOWCTBA:  3JIEKTPOCKOIL,
ANIEKTPOMETP, IJIEKTPOCTATHYECKasi 3allUTa,
3a3eMJIeHHE AIIEKTPONIPUOOPOB,

KOHJIEHCATOP, KCEPOKC, CTPYUHBIN ITPUHTED

4.1.10

[IpakTueckue paboTHL. Hsmepenue

3J'I€KTpOéMKOCTI/I KOHACHCATOpa

HHHPar##H#ITIOCTOSHHBIN DJIEKTPUYECKUM TOK. TOKU B

PA3JIMYHBIX CPEJIAX
VYcnoBusi  CymieCTBOBAaHUS  MOCTOSTHHOTO
4.2.1 JJIEKTPUYECKOr0 TOKa. MCTOYHMKM TOKa.
Cuia Toka. [TocTossHHBIN TOK
422 Hanpsokenue. 3akon Oma 1715 yyacTka 1enu
423 DIJIEKTPUYECKOE COMPOTUBIICHUE. Y ICIBHOE
o COMPOTHUBIICHUE BEILIECTBA
424 [locnenosarenbHOE, napajuiesIbHOE,
o CMEIIaHHOE COEIMHEHUE MTPOBOIHUKOB
PaGora snexTpuueckoro Toka. 3akoH Jxoyns
4.2.5
— Jlenna
4.2.6 MOIIHOCTD 3JIEKTPUYECKOTO TOKA
anekTpoaBwxkymas cuna (manee — JJC) u
427 BHYTPEHHEE  CONPOTUBIECHHWE HCTOYHHKA

Toka. 3akoH OMa Il TIOJIHOM (3aMKHYTOM)

BHGKTpH‘{eCKOﬁ OCIIN. KOpOTKOG 3aMbIKaHUC




4.2.8

429

DNEeKTpOHHAsE  MPOBOAMMOCTb  TBEPABIX
METaJUIOB.  3aBHCHUMOCTb  COIPOTHUBIICHUS
METaJUIOB oT TEMIEPaTYPBI.

CBepXnpoBOJIUMOCTb

DJIeKTpUYECKUH TOK B Bakyyme. CBoiicTBa

3JIEKTPOHHBIX IIyYKOB

4.2.10

4.2.11

4.2.12

4.2.13

4.2.14

[TonynpoBoaHuKH. CobcTBeHHas u
MpUMecHast MIPOBOJMMOCTH
M0JIyIpOBOAHUKOB. CBOMCTBA p-n Mepexoa.

[TonynpoBoAHUKOBBIE TPUOOPHI

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

DIeKTponn3

DNEeKTPUUIECKUI TOK B rasax.
CaMOCTOSTEIBHBIE W HECAMOCTOATEIbHBIN
paspsn. PaznudHbie THUITBI CAMOCTOATETEHOTO

paspsaa. Monnus. [1nasma

TexHuyeckue  yCTpoiicTBa:  aMIIEpMETp,
BOJIBTMETD, peocTar, HUCTOYHHUKU TOKa,
JJIEKTPOHArpEBaTEIbHbIE npudopHl,
3JIEKTPOOCBETUTEIILHBIE npuOopHI,
TEPMOMETP  CONPOTHBIICHUS, BaKyyMHBIN
UOJl, TEPMUCTOPbl U  (HOTOPE3UCTOPHI,

HOJ'IyrIpOBOI[HI/II(OBHﬁ Au0a, ralJbBaHUKa

[IpaxkTrueckue paboThI. N3yuenue
CMEIIaHHOTO COEANHEHHSI PE3UCTOPOB.

N3smepenne DJIC uCTOYHMKA TOKa M €ro
BHYTpEHHero conpotusienusa. HaGmronenue

QJICKTPOJIMU3a

11 KJIACC

Kon Koanposepsiemoro
pasaena 3JIeMeHTAa

IIpoBepsieMble YJ1eMEHTHI COAePKAHUSA

4

OJIEKTPOJMMHAMUKA
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##HPar#M AT HUTHOE I10JIE. DJIEKTPOMATI'HUTHA A

43.1

UHAYKINA
ITocTtosHnble MarHuTel. B3aumopaeiicTBre

IIOCTOSAHHBIX MarHuToB

432

MaruuTtHoe 10n€. BekTop MarHUTHOMN
nHaykuud.  IlpuHnun — cynepno3uuuu.
JIuaum MarmuTHOM MHAYKUuU. KapruHa
JUHUM  MarHUTHOM  HWHIYKIUU  TIOJIS

IIOCTOSIHHBIX MarHuToB

433

434

MarHuTHOE TOJie TPOBOJHUKA C TOKOM.
Kapruna nuHM 10N JUIMHHOTO MPSIMOTO
MPOBOJIHUKA W 3aMKHYTOTO KOJBIIEBOTO
IIPOBOJIHUKA, KATYIIKU C TOKOM. ONBIT
Opcrena. B3aumojeiicTBiue nNpoBOIHUKOB

C TOKOM

Cuna Amnepa, e€ MO1yJIb U HallpaBJIEHUE

4.3.5

4.3.6
4.3.7

4.3.8

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

SIBneHune ANeKTPOMArHUTHON UHAYKIIUU
[ToTok BekTOpa MarHUTHON MHAYKIIMHU

/C WH]TyKIIHH. 3aKoH

3JIEKTPOMAarHUTHOW MHAyKInn Papanest

4.3.9

BuxpeBoe snekrpuueckoe mnoae. IJC
WHIYKIUY B TPOBOJHUKE, ABMXKYLIEMCS
MIOCTYIIATEIBHO B OJTHOPOJIHOM

MAargiuTHOM II0JIE

4.3.10

[IpaBuio Jlenna

4.3.11

NHAYKTUBHOCTS. SIBnenue

camonnaykuuu. 3/1C camouHIyKunu

4.3.12

9H€pFI/ISI MAariuMTHOr0O ImOJIA KaTyllKu C

TOKOM

4.3.13

DIEKTPOMArHUTHOE TI0JIE




TexHudeckue yCTpPOMCTBA: IIOCTOSHHBIE

MarHuThl, AJIEKTPOMArHUTHI,
4.3.14 3JIEKTPOBUTATEITb, YCKOPHUTEH
JIEMEHTAPHBIX  YaCTHLl, WHAYKLMOHHAs
eYb
[IpakTueckue paboTHL. N3yuenue
MAarHuTHOTO TIOJII KaTyIIKHM C TOKOM.
4315 HccnenoBanue neMCTBHS IMOCTOSHHOIO

Mar"gura Ha pamKy c TOKOM.
HUccnenosanue SIBJICHUS

SHeKTpOMaFHHTHOﬁ HHAYKIOUU

KOJIEBAHUMA 11 BOJIHBI

#HPari#MEX AHUYECKUE N OJIEKTPOMAI'HUTHBIE

KOJIEBAHUA

5.1.1

KonebarenbHast cucrema. CBoOOnHBIE
koJyiebanus. ['apMoHMYecKue KosieOaHUsI.
[lepuon, wacroTta, ammuutyaa u (dasa

Koyie0aHuit

5.1.2

5.1

5.14

5.1.5

[IpyxuHHBIA MasTHUK. MaremMaTnuecKui

MasaATHHK

YpaBHeHHE TapMOHUYECKUX KOJICOaHHIA.
Kunematuueckoe u IUHAMHWYECKOE

OIMCAaHME KOJIeOaTEILHOIO JABHIKCHU A

[Ipespamenue SHEPrUU npu
rapMoHMYeckux  koneOaHusix.  CBs3b
aMILIATY bl KosieOaHui UCXOJTHON
BEJIMYMHBI C aMIUTUTYyIaMU KoJieOaHui eé

CKOPOCTH U YCKOPEHUs

Konebarenbubiit  koHTyp. CBOOOIHBIE
AJIEKTPOMArHUTHBIE KOJIeOaHUs B
UAeaIbHOM  KOJIEOAaTEIIbHOM  KOHTYE.
AHanorus MeXIy MEXaHHWYECKUMHU WU
3JIEKTPOMArHUTHBIMU KOJICOaHUSMU.

®opmyna Tomcona




5.1.7

3akoH COXPAaHCHUSA SHCPTHUU B UACAIIBHOM

KoJe0aTeIbHOM KOHTYpe

BrinyxaeHHbIC MEXaHUYECKHE
kosicOanusa. Pesonanc. PesonaHcHas
KpuBasl. BriHyX)neHHBIC

OJICKTPOMArHMuTHBIC KoJIeOaHusI.

5.1.8

5.1.9

5.1.10

5.1.11

5.1.12

Ilepemennbiii  Tok. CuHHYyCOUJAJIBHBIN

MEPEMEHHBIN TOK.

MomHocTb [IEPEMEHHOT0 TOKA.
AMIUIUTYJHOE U JIEHCTBYIOIIEE 3HAYCHUE

CUJIbI TOKA U HAIIPSKCHUA

Tparcdopmarop. IIpousBoxactio,
nepeaaya v moTpedieHHe dIEKTPUIECKON
SHEPruu. OKOJOTMYECKHE PHUCKH IIpU
MIPOU3BOJICTBE JJIEKTPUUECKOW HHEPTHUU.
Kynerypa HCIIOJIb30BAHUS

QJICKTPOOHCPIUU B MOBCEIHEBHOM KU3HU

TexHuueckue ycTpoicTBa: cedicmorpad,
BIIEKTPUYECKHI 3BOHOK, JINHUUT

QJICKTpoIepcaavd

[Ipaktuueckne pabotel. MccienoBanue
3aBUCHMOCTH MEpHOJa MaJIbIX KOJIeOaHU
rpy3a Ha HUTH OT JUIMHBI HUTU U MacChl
rpy3a. MccnenoBanue nepeMeHHOro TOKa
B Lemnu u3 IIOCJIEI0BATEIILHO
COETMHEHHBIX KOHJIEHCATOPAa, KaTyIIKH U

pe3ucropa

#HPari#MEX AHUYECKUE N OJIEKTPOMAI'HUTHBIE BOJIHbI

MexaHnveckue BOJTHBI, YCIIOBHS

pacnpoctpanenus. Ilepumon. CxopocThb

5.2 > pacmpocTpaHeHHss M JUIMHA  BOJHBL
[omepeunble 1 MPOAOITBHBIC BOTHBI

592 #H##HPar## NntepdepeHuns u qudpakuus

MEXaHNYCCKHUX BOJIH




523

524

3Byk. CKOpOCTh 3ByKa. I pOMKOCTB 3ByKa.

Bricota Tona. TemMOp 3Byka

DNEKTPOMarHUTHbIE BOJIHBI. Y CJIOBUSA
M3JIy4EHUs DJIEKTPOMATrHUTHBIX  BOJIH.
Bzaumnas opuentanusa BektopoB E, B u v

B DJIEKTPOMAarHUTHOW BOJIHE B BaKyyMe

525

5.2.6

5.2.7

CBolicTBa  JIEKTPOMAarHUTHBIX  BOJIH:
OTpakeHHe, IPEeIoOMIIEHHUE, MOJspU3aLus,
mudpakuus, uHTeppepeHuus. CKopocTb

QJICKTPOMAarduTHBIX BOJIH

[Ixana AIIEKTPOMArHUTHBIX BOJIH.
[IpumMeHeHne 3IeKTPOMAarHUTHBIX BOJH B
TEXHHUKE U OBITY

[IpuHIMIBL PasMOCBSI3N U TEJIECBUCHHUS.

Paguonokamus. :‘)HGKTpOMaFHI/ITHOC

3arpsI3HEHUE OKPYKAIOIIEH CpeIbl

5.2.8

TexHu4eckue yCTponcTBa: My3bIKaJIbHbIE
WHCTPYMEHTBI, YJIBTPa3ByKOBas
JUAarHOCTHKa B TEXHHUKE W MEIULMHE,
pagap, paguONpPUEMHHK,  TEIEBHU30D,

aHTeHHa, TenedoH, CBU-neus

53

##HPartH##OII TUKA

53.1

532

533

[IpsimonuHeitHoe pacupocTpaHEHHE

CBETa B ONHOPOAHOM cpene. JIyu cBera

OtpaxeHne cBeTa. 3aKOHbl OTPaKEHHS
ceta. [locTpoenre n300pakeHuii B TTIOCKOM
3epKajie

[Ipenomnenne cBera. 3aKOHBI MPETOMIICHUS

CBCTa. AOCOIIOTHEIN IIOKa3aTcjib

MIPEIOMIICHHUS

534

[TormHoe BHYTpPEHHEE OTpaKEHHE.
[IpenenbHbIl Yoy MOJIHOIO BHYTPEHHETO

OTpakeHUs




535

53.6

5.3.7

Hucniepcust  cBera. CIOXHBIH  cocTaB

Oenoro ceera. Llser

Cobuparoliiue u paccerBarolIne JIUH3BI.
Tonkast nuH3a. POKYCHOE pacCTOSHUE U
ONTHYECKass CWIa  TOHKOM  JIMH3BIL.
[Toctpoenue M300paskeHH B
coOMparIIUX U PACCEUBAIOIINX JHMH3aX.
@opmysia TOHKOM JIMH3BL. Y BEJIWYECHHUE,

JaBacMo€C JIMH30M1

Hpez[enbl MMPUMCHUMOCTHU

r€OMETPUYECKON ONTUKHU

5.3.8

Wnutepdepentms  cBera. KorepentHbie
UCTOYHMKM.  YCIOBUS  HAOMIOACHUA
MaKCUMyMOB u MHHHMYMOB B
UHTep(EPEHIMOHHON KapTHHE OT JBYX

CI/IH(l)aSHI)IX KOTCPCHTHBIX HCTOYHHUKOB

539

5.3.10

5.3.11

5.3.12

Hudpakuus  cBeta.  [udpakunonHas
peméTka. YcnoBue HaOIIOIEHUS TJIaBHBIX
MaKCUMYMOB npu naJieHUuM
MOHOXPOMATHYECKOTO CcBeTa Ha
TU(PPAKIUOHHYIO PEIETKY

[Nonspuzanus ceera

TexHu4yeckue ycTpOMCTBA: OYKH, IyTia,
(dboToanmapar, MPOEKIIMOHHBIA arapar,
MHUKpPOCKOII,  TEJECKOM,  BOJOKOHHAS
OIITHKA, nudpakioHHass — peméTka,

TOJIAPpOn

[Ipaktuueckne  pabotel.  M3mepenue
IoKasaress npenomienus. Mccienosanue
CBOWCTB  M300pakeHMH B  JIMH3aX.

Hab6monenue qucnepcuu ceeta

DJIEMEHTHI CITELIMAJIBHOM TEOPMU OTHOCUTEJIBHOCTH

6.1

I'panuibl NPUMEHMMOCTH KJIACCUYECKOMN
MEXAHHKHU. IToctynatsr TEOpUn

OTHOCUTCIIBHOCTHU! HWHBAapUAaHTHOCTDb




MOAYJIsLI CKOPOCTH CBE€Ta B BaKyyMC,

MPUHIIMIT OTHOCUTEILHOCTH DUHIITEHHA

OTHOCHUTENHLHOCTD OIHOBPEMCHHOCTH.

6.2 3aMmelsieHUe BpPEMEHU U COKpaIleHUE
JUINHBI
6.3 DHeprusi 1 UMITYJIbC CBOOOTHOM YaCTHIIbI

CBsi3p Macchl C SHEpPruei M HUMITYJIbCOM
6.4 CBOOOJHOW YaCTULBL. DHEPrus IOKOS
CBOOO/THOI 4aCTHUIIBI

KBAHTOBAA ®U3UKA
##Par###JIEMEHTBI KBAHTOBOM OIITUKU

®otonbl. Popmysa Ilnanka cBs3m
7.1.1 sHepruM (POTOHA C €T0 YaCTOTOW. DHEprus

Y UMITYJIbC OTOHA

OTtkpsiTHE 51 HCCIIEIOBAHNE
7.1.2 dotorddexra. Ombitel A.I'. Cronerosa.

3akoHbl poToddpdekTa

YpaBHeHue DHHIITEHA hilae: ¢
7.1.3 dotordpdexra.  «KpacHas  rpaHuUIa»
dboTorddexra
7.1.4 Hasnenune ceera. OnwiTel [1.H. JIeObenena
7.1.5 XUMHYECKOE JEHCTBHE CBETA

TexHuueckue ycTpoiicTBa: (OTOIEMEHT,
7.1.6 (dboToaTuUuK, COJIHEYHAas Oarapes,

CBETOAHNO

CTPOEHUME ATOMA

Monens atoma Tomcona. OnbITEI
7.2.1 Pezepdopaa mo uccnenoBaHuio CTPOCHUS

aToMa. HJ'IaHCTapHa}I MOJCJIb aTOMa

IToctymater  bopa.  UznyueHme u
MOTJIOIIEHUE (OTOHOB MpH  IEpexojie
7.2.2 aToMa C OJHOrO YPOBHS JHEPIrUM Ha

npyroi. Bupbl  cnektpoB.  Chektp

YPOBHEW dHEPTrUU aTOMa BOJAOpOAA




7.3

7.2.3

7.2.4

BousiHoBBIE cBOiCTBAa yactull. BoisHbl ae
bpoiiss. KopnyckynsipHo-BOJIHOBO#
nyamusM. Jludpakius dSIEeKTpOHOB Ha

Kpucrajuiax

CroHTaHHoe U BBIHYXICHHOC U3JTY4YCHHUC.

YCTpoiicTBO M PUHIIMIT pabOTHI J1a3epa

7.2.5

TexHu4eckue yCTpouCcTBa: CIEKTPAIbHBIN
aHanu3 (CIIEKTPOCKOI), Jlazep, KBAHTOBBIN

KOMIIBIOTEP

7.2.6

7.3.1

7.3.2

[Tpaktnueckue paborel. HaGmonenune

JIMHENYaToro CIICKTpa

ATOMHOE APO

Metoapl HaOMIONEHHUSIT W PETHCTPALUN

QJICMCHTAPHbIX YaCTUI]

OTkpbITHE PATUOAKTUBHOCTU. OMBITHI
Pesepdopna mo ompeneneHuro cocrtaBa
pamuoakTuBHOTO u3nmy4yeHus. CBoicTBa
anbda-, oera-, ramMmma-u3JIydeHHs.
BrusHre paaunoakTUBHOCTH Ha JKUBBIC

OpraHU3MBbI

7.3.3

7.3.4

OTkpplTHE  TPOTOHa U HEUTpOHA.
Hyxnionnas moznens siapa I'eiizenOepra —
HBanenko. 3apsa sapa. MaccoBoe 4ucio

sapa. M3oTonsl

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

pacmana

7.3.5

3Hepr1/151 CBJI3M HYKJIOHOB B  dApC.

SAnepusie cunbl. Jlepekt Macchl sapa

7.3.6

Snepubie peakuuu. JlereHue U CUHTE3

saaep

7.3.7

Snepusiii  peakrop.  TepMosinepHsii

cunte3. [IpoOiembl ¥  MEPCIEKTUBBI




7.3.8

7.3.9

7.3.10

8.1

8.2

SIIEPHOM  DHEPreTUKU. DKOJOTHYECKUE

ACIICKThI H,I[CpHOfI OHCPICTUKHU

DneMeHTapHble  4acTUllpl.  OTKpbITHE
II03UTPOHA. DyH1aMEHTAIIbHbBIE

B3aUMOJICUCTBUA

TexHuueckue yCTpoOiCTBa:  JO3UMETD,
Kamepa BuiibCOHa, SIEpHBIA pPEAKTOP,
aToMHas 6oM0a

[Ipaktuueckue padotel. HccrnenoBanue
TPEKOB YaCTUIL (o TOTOBBIM

dhoTtorpadusim)

OJIEMEHTBI ACTPOOU3NKU

Bun 3Bé3mHoro nHeba. Co3Besmus, sipkue

3Bé3I[LI, IJ1aHCTBI, X BUAUMOC IBMXKCHUC

Conneunas cucrema. IlmaHeTsl 3eMHOM
TpYHIIBI. IImaneTsI-TUTAHTHI n ux
CITYTHHKH, KAPJIMKOBBIC ITJIAHCTHI. Marinie

testa COTHEUHON CUCTEMBI

8.3

8.4

8.5

Connne, d¢otochepa u  armocdepa.

ConHeuyHas akTUBHOCTD
Hcrouynuk sneprun CosHua u 3BE371

3BE31bI, MX OCHOBHBIC XapaKTEPHCTHUKU:
Macca, CBeTUMOCTb, PaJIyC, TEMIIepaTypa,
ux B3aHMOCBSI3b. Jnarpamma
«CTICKTPATBHBIA KJIACC — CBETUMOCTBY.
3BE3bI  TVIABHOW  ITOCIIEIOBATEIBHOCTH.
3aBHCHMOCTh «Macca — CBETHMOCTBY JUISI

3BE3/] ITIaBHOM MOCIEN0BATEILHOCTH

8.6

###Par###BayTpennee cTpoeHHe 3BE3L.
COBpeMeHHI:Ie npeaACTaBICHUA (0]
NMpoUCXOXIeHnr u 3Bomorn CoJHIa u

3BE31. DTanbl )KU3HU 3BE3

8.7

Mnineunsiii Ilyte — nHama [amakTtuka.

CnupanbHasg  cTpykTypa  [anmakTtukw,




8.8

pacmpesenieHue 3BE3M, Tra3a W IbUIH.
Ilonoxenne u nBuwxkenne CoiHIA B
lanaktuke. Ilmockas u cdepuueckas

IOACUCTEMBI TamaxkTukn

Tunel ranakTuk. PaguoranakTukd U

KBa3apbl. YEpHBIE ABIPHI B AAPAX FAJAKTHK

8.9

Bcenennas. Pacmmpenue BceneHHoi.
3akoH XaOOma. Pa3Oeranume rajgakTuHK.
Bo3pact u paguyc Bcenennou, teopus
Bonbmoro B3peiBa. Mojens «ropsideit

Bcenennoi». PenukroBoe usinydeHue

8.10

MacmrabHast  cTpykTypa  BceneHHOI.
Meraranaktuka. Hepeménnbie mpoosiembl

aCTPOHOMHH




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

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukat 133397933100110045794213742499444592196809849522
Bnageney LLecTakosa EkaTepuHa JleoHnaosHa

OeicTevTened C 07.09.2025 no 07.09.2026



http://www.tcpdf.org

		2026-02-01T12:52:50+0500




