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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1mo ¢Qusuke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJIOKEHUH M TPeOOBAHMM K pe3ysbTaTam
OCBOGHHUSI OCHOBHOW 0Opa3oBaTeNbHOM MporpaMmsbl, npeactaBieHHbIX B OI'OC
COO, a Ttakxke c ydy€toM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHILIETIIUMA TIpernojiaBanusi yuyeOHoro mnpeamera «Dusnka» B 00pa3zoBaTEIbHBIX
OpTraHu3aIUAX Poccuiickoiu Odenepannu, peATU3YIOIINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (POPMUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOydaromuxcsa 10—11 kiaccoB npu 00yueHuun
uxX (Qu3uke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JEATEIbHOCTHOTO MOAXO0/A.
[Iporpamma no ¢usuke coorBercTByeT TpedoBanusiM @I'OC COO K miaaHupyeMbIM
JUYHOCTHBIM, MPEAMETHBIM M METANPEIMETHBIM pe3yjbTaTaM OOy4EHHs], a TAKKe
YUHUTBIBAET HEOOXOJUMOCTh pealh3allMi MEXIPEIMETHbIX CBs3ed (U3UKUH C
€CTECTBEHHO-HAYYHBIMH YUYE€OHBIMH NpeaMeTaMu. B Hell onpenensitorcs OCHOBHBIE
ey u3yuyeHus (U3UKU Ha YPOBHE CPEAHEro oOIiero oopa3oBaHusl, INIAHUPYEMbIE
pe3ynbTaTthl  OCBOGHMSI Kypca (U3MKHU: JIMYHOCTHBIE, METANpEAMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIFOYAET:

e IUIAHUPYEMBIE Pe3yJIbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE TPEIMETHBIE PE3YJIbTATHI [0 rojiaM 00y4EHHs;

e cojlepkaHue yueOHoro npeamera « Pu3nka» 1o rojgam o0yyeHHsl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPHUPOABI, BBICTyIas B
KauecTBe y4eOHOro ImpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpysxaromniem mupe. IKoabHBIN Kypc GU3HKH — CHCTEMOOOpa3yomuii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHEH,
¢dbuznyeckoir reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  OMpeneNsieT XapakTep M pa3BUTHE
pa3zHOOOpa3HBIX TEXHOJIOTHI B cpepe SHEPreTHKHU, TPAHCIIOPTA, OCBOCHHS KOCMOCA,
MOJIyYEHUs] HOBBIX MATEPHAJIOB C 33JaHHBIMU CBOMCTBaMU W Apyrux. M3yuenue
(GU3UKKM BHOCUT OCHOBHOM BKJ1a/ B GOPMHPOBAHNE €CTECTBEHHO-HAYYHON KapTUHbI
Mupa oOydyaromuxcsi, B (OpMUpPOBaHME YMEHUH NPUMEHSATh HAYYHBIA METO]
MO3HAHUS NP BBINOJIHEHUN UMHU YUEOHBIX UCCIIEIOBAHUIA.

B ocHOBY kypca pusuku 111 ypoBHS CpeIHETO 0011ero 00pa3oBaHUsI TOJIOKEH
pPSAA MW, KOTOPhIE MOKHO pacCMaTpUBaTh KaK MPUHLHUIIBI €70 IOCTPOEHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypcC SIBJISETCS JOTHYECKU
3aBEPILEHHBIM, OH COJECPKUT MaTepual U3 BCeX pa3zesioB (PU3MKHU, BKIIOUAET KaK
BOMPOCHI KJIACCUYECKON, TAK U COBPEMEHHON (DU3UKH.



Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ HEW MaTepuan Kypca (HU3HKU
o0benUHEH BOKpPYTr (¢u3nyeckux Teopuil. BenmymwmMm B Kypce sBIsieTcs
dbopMupoOBaHUE TPENCTABICHUA O CTPYKTYpPHBIX YPOBHSIX MAaTEpHH, BEIIECTBE U
nouie.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMaNa (HU3MUYECKON HAayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
(bu3MKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUYECKIMH, HPABCTBEHHBIMU
U DKOJIOTMYECKUMU MTpoOIeMaMHu.

Hoes npuxnaonot nanpasnennocmu. Kypc GU3uKu npesamnonaraet 3HakoMCTBO
C LIMPOKUM KPYroM TEXHUYECKUX M TEXHOJIOTMUECKHX MPHIOKEHUN H3yUYEeHHBIX
TEOPUH U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJEp)KaHUs, IMOCBSIMIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTUEM TEXHUKU M TEXHOJIOTUH, a Takxke OOCYKIEHUS
po0JIeM pallMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

CrepKHEBBIMU 3JIEMEHTaMU Kypca (U3MKH Ha YpPOBHE CpPEAHEro OOILEero
oOpa3oBaHus SABIAIOTCS (PU3UUYECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTPOEHUsI PU3NYECKON TeOpuH, posii PyHIaMEHTAIBHBIX 3aKOHOB U
IPUHLIUIIOB B COBPEMEHHBIX IPECTABICHUAX O IPUPOJIE, TPaHULAX TPUMEHUMOCTH
TEOpUH, JIJIsl ONTMCAHUS €CTECTBEHHO-HAYYHBIX SBJICHUH U MPOILIECCOB).

CHCTeMHO-AEATENbHOCTHBIN TOJIX0J B Kypce (DM3UKU pealn3yeTcsl Mpexie
BCEro 3a CYET OpPraHU3alliU 3KCIEPUMEHTAIBHON AESITENTbHOCTH O00YyYaroIuXcCs.
J1i1st 6a30BOT0 YpOBHS Kypca (PM3UKHU — 3TO UCIOJIb30BAaHUE CUCTEMbBI ()POHTAIIBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JIa0OpaTOPHBIX pabOT, KOTOPBIE B IpOrpaMmme
no (usuke OObEIWHEHBI B OOIIMKA CHUCOK YYEHUYECKHUX MPAKTHUECKUX PaloT.
Bblgenenre B yKa3aHHOM MepeyHe JIabOpaTOpPHBIX pabOT, MPOBOJMMBIX IS
KOHTPOJISL U OLIEHKH, OCYLIECTBIISIETCS yYaCTHUKaMU 00pa30BaTeIbHOro IMpolecca
UCXOJI1 U3 OCOOCHHOCTEW IUIAHWPOBAHUS W OCHalleHus KabuHeta ¢usuku. [Ipu
3TOM O0ECTeunBaeTCs OBJAJCHHWE OOYyYAarONMMHCS YMEHUSMU TPOBOJIUTH
KOCBEHHBIC HM3MEPEHHUS, HMCCICAOBAHUS 3aBUCUMOCTEH (PH3NYECKUX BEIUYUH U
MIOCTAHOBKY OIBITOB IO MTPOBEPKE MPEITI0KEHHBIX TUIOTE3.

Bonbiioe BHMMaHKE yIeseTCsl PEIICHUI0 PACUETHBIX M KaUeCTBEHHBIX 3a/1ad.
[Tpu 3TOM A5t pacu€THBIX 3a7a4 IPUOPUTETOM SIBJISIIOTCA 3a/1a4M C SIBHO 3aJaHHOMN
bu3nYecKol MOAENbI0, TO3BOJIIONMIME TPUMEHSATh M3YYCHHBIE 3aKOHBI |
3aKOHOMEPHOCTH KaK M3 OJHOr0 paszfena Kypca, Tak U HUHTErpUpys 3HAHUS W3
pa3HbIX pa3naesnoB. i1 KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE NPOTEKaHUSl (PU3NYECKUX SBJICHUM U TPOLIECCOB B OKPY’KaIOIIEH
KU3HH, TpeOyromue BbhIOOpa (U3UYECKOW MOACNU IS CUTyalMH MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapakTepa.



B cootBetctBuu ¢ TpeboBanusimu @I'OC COO k maTepraabHO-TEXHUUECKOMY
o0ecrniedyeHn0 y4eOHOTo mporecca 0a30BbI YpOBEHb Kypca (DU3MKH HA ypOBHE
cpenHero ooOmero oOpa3oBaHUs JTOJDKEH H3Yy4aTbCsl B YCJIOBHUAX IMPEAMETHOTO
kaOuHeTa (PU3MKK WIM B YCIOBUSX HHTETPUPOBAHHOTO KaOMHETa MPEIMETOB
€CTECTBEHHO-HAYYHOr0 LKKIA. B xabuHeTe HpU3MKHU AOHKHO OBITH HEOOXOIUMOE
JabopatopHoe OO0OpyIOBaHME [Js BBIMOJTHEHHUS YKa3aHHBIX B IMpPOTpamMme IO
¢$u3MKe YICHUYECKUX MPAKTUYECKUX PaboT U JEMOHCTPAIIMOHHOE 000PYI0BaHHUE.

JeMoHCcTpanimoHHoe oOopyaoBaHue (opMupyercs B COOTBETCTBHUH C
OPUHIIMIIOM MHUHUMAJIBHOM  JOCTaTOYHOCTH M OOECHEYMBAET IOCTAaHOBKY
NEPEUUCICHHBIX B TMporpaMMe Mo (U3HKE KIIOYEBbIX JAEMOHCTpalui s
UCCIICIOBAaHMUSI ~M3yYaeMbIX SIBJICHUA M  TPOIECCOB, OMIUPHUYECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, HX TEXHUYECKUX MMPUMEHEHHIA.

JlaGopatopHoe 00OpyAOBaHHE [UIsl YUYEHHYECKUX HPAKTUYECKUX pPadoT
dopMupyeTcss B BHJIE€ TEMAaTUYECKUX KOMIUIEKTOB U 00ECIEYMBAETCs B pacuére
OJHOTO KOMIUIEKTa Ha JByX oOydJamomuxcs. TemaTMueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPY/IOBAHUSL JOJKHBI OBITh MOCTPOEHBI Ha KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX W IH(PPOBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE IIU(PPOBBIX 1a00OpaTOpHUHl.

OCHOBHBIMU LIENSIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SIBIISIFOTCS:

e (dopMupoBaHHE HWHTEpeca M CTPEMJICHHsS OOYYarOMIMXCS K HayIHOMY
U3YYCHUIO TIPUPOJBI, PA3BUTHE WX HMHTEJUICKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI];

e pa3BUTHUE IMPEACTABICHUIN 0 HAYYHOM METOJE MO3HAHUS U (OPMUPOBAHNE
UCCJIEIOBATENLCKOTO OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSM;

o (opMHpoBaHHE HAYYHOTO MUPOBO33PEHHSI KaK pe3ybTaTa U3y4eHHUs OCHOB
CTpOCHHSI MaTepHH U (HyHIAMEHTATBHBIX 3aKOHOB (DU3HKHU;

e (dopMupoBaHHE YMEHUUH OOBSCHATH SBJICHUS C HCIOJIb30BAaHUEM
(bu3nyeCKUX 3HAaHUM U HAYYHBIX J1I0Ka3aTEIbCTB;

o (opMupoBaHHE MPEACTABICHUN O poiu (U3UKU OIS Pa3BUTHS IPYTHX
€CTECTBCHHBIX HAYK, TEXHUKU U TEXHOJOTHH.

JlocTrxeHne 3TUX Ienei 00ecrednBaeTCsl pElIeHHeM CIEeIyIOINX 3a71ad B

mpoliecce u3yueHus Kypca (U3uKy Ha ypOBHE CPETHETO O0Iero oOpa3oBaHuUs:

e MpuoOpeTEeHNEe CUCTEMBI 3HAaHUH 00 00X (PU3HMUECKIX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpHUAX, BKIIOYAs MEXaHUKy, MOJICKYJSIPHYIO (U3HKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (PM3UKY M DJIEMEHTHI aCTPO(PHU3UKY;

e (dopMupoBaHHE YMEHHMHA TPUMEHATHh TEOPETUYECKUE 3HAHUS Ui
OOBsICHEHHsI (PU3MYECKHX SBICHUA B TPUPOAE U NS TMPUHATHUS
MMPAKTUYECKUX PELICHUH B IIOBCEIHEBHOW KU3HU;



e OCBOCHHE CMOCOOOB peUIeHHs pa3dMYHbIX 3a7ad C SIBHO 3aJaHHOU
dusznyeckoil Monenblo, 3aJay, MOJpPa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3anue GU3NYECKON MOJEINH, aIeKBAaTHON YCIOBHSIM 33/1a4U;

e TMOHMMaHUE (UBUYECKUX OCHOB M MPHUHIUIOB JEUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIMSIHUS HAa OKPYKAIOIILYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIBHOIO IUIAHWPOBAHUS M IMPOBEACHUS
bu3MYEeCKUX SKCIEPUMEHTOB, aHAlIM3a W HHTEpIpeTanuu HHGOpMAaINH,
OTIpEJICIICHHS IOCTOBEPHOCTHU MOIYYEHHOTO Pe3yJIbTaTa;

e CO3JIaHHE YCJIOBHM NJIsl pa3BUTHS YMEHUH MPOEKTHO-HUCCIEA0BATEIbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wuzyuenne ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIEro
oOpazoBanus orBojuTcs 136 yacoB: B 10 kinacce — 68 yacos (2 4aca B HeleN0), B
11 kmacce — 68 yacoB (2 yaca B HEZICIIO).

[Ipensaraemplii B mporpamMme 10 (U3MKE MepeyeHb JadOopaToOpHBIX U
NPAKTUYECKUX paldOT ABISETCS PEKOMEHJIOBAaHHBIM, YYHUTENb JENAaeT BBIOOP
poBeNEeHUsT J1a0OpaTOpPHBIX pPAbOT M OMNBITOB C YYETOM HHIWMBHYaTbHBIX
0COOEHHOCTEM 00YyUarOIIUXCSl.



COJAEPKAHUE OBYUYEHUA
10 KITACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOI'O IIO3HAHUSA

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

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HaydHble TUIOTE3HI.
dusnyeckre 3aKOHBI U TEOpUH. [ paHUIBI TPUMEHUMOCTH (DU3UICCKUX 3aKOHOB.
[IpuHIIUIT COOTBETCTBUA.

Pons u mecto duzuku B GOpPMUPOBAHUU COBPEMEHHON HAYyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN AEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasioroBble M IU(POBBIE HU3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemerienre, CKOpPOCTh (CpeaHSSI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHUE MaTepUaibHOW TOUYKH, UX MPOCKIMM Ha OCH CUCTEMbl KOOPJMHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MepeMelIecHus
MaTepUaibHOW TOYKHU OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpuonuHeitHoe nBrkeHue. /J[BUKEeHNE MaTEpUAIBHON TOUKH 110 OKPY>KHOCTH
C MOCTOSIHHOM MO MOZYJIFO CKOPOCTBIO. YTIJIOBAasi CKOPOCTh, JIMHEWHAs! CKOPOCTh.
[lepuon u yactota obparieHus. LleHTpocTpeMUTEIbHOE YCKOPEHHUE.

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

Jlemoncmpayuu

Mogens cucTeMbl OTCU€Ta, WIITIOCTPAIUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBHDKCHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIBb30BAHUEM MPOCTHIX MEXaHU3MOB.

[TameHue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

Habmronenne aBukeHUs Tena, OPOIIEHHOTO TMOJ| YIjOM K TOPU30HTY U
TOPU30HTANIBHO.



N3mepeHne ycKopeHusi CBOOOIHOTO MaICHHUS.

Hamnpagiienue ckopocTy pu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopmvie padbomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBaHnne COOTHOWIECHHS MEXAY ITyTAMH, MPOWUJICHHBIMUA TEJIOM 3a
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKH BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHnne NBUKEHNUS [IapyKa B BI3KOU KUIKOCTH.

N3yuenue ABMKEHUS Tesa, OPOLIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuauun  otHocutenbHOCTH  ['anmunes.  IlepBeid  3akoH  HproToHa.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cyneprio3unuu cuil. Bropoi 3akon HetoToHa aiist
MaTepuagbHON TOUKU. Tpernii 3akoH HproTOHA 1151 MaTepranbHbBIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumima Tsoxectn. llepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoiapxeHus1, kauenust). Cumna tperusi. Cyxoe
Tpenue. Cuia TpeHUsI CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuna conpoTUBIICHUS MPU ABUKEHUU TEJIa B )KUJKOCTH UJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE IBIXKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaueHus. llmewo cumbl. YcnoBus
paBHOBECHUSA TBEPAOIO TEA.

TexHu4ecknue yCTpOWCTBA W MPAKTUYECKOE MNPUMEHEHHUE: MOAIINUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepUum.

CpaBHeHHME MacC B3aUMOJICMCTBYIOIINX TEJI.

Bropoii 3akoH HerotoHna.

N3mepenue cuil.

CnoxeHue CHll.

3aBUCHMOCTH CHJIBI YIIPYTOCTH OT JiehopMaIiuu.

HesecomocTe. Bec Tena npu yCKOpEHHOM MTOIbEME U TTaJICHUH.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

VYcioBust paBHOBECHUs TBEPAOTO Teiia. Buibl paBHOBECHS.

Yuenuueckuii akcnepumenm, nabopamopmusvie pabomul

Nzyuenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanre 3aBUCUMOCTH CWJI YIPYTOCTH, BOZHUKAIOUIUX B MPY>KUHE U
pEe3MHOBOM 00pasiie, OT uX AehOopMaIivH.

HUccnepoBanne ycinoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAILCHUS.

Tema 3. 3akoHbl coOXpaneHus @ MexaHuKe

NmMnynbc MartepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUATIbHBIX TOYEK.
NMnynbe cuilbl U U3MEHEHHE HMMITyJibCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTrBHOE IBMXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi sHeprusi MarepualibHOW TOUkH. Teopema 00 H3MEHEHHH
KUHETUYECKOU SHEPTUMU.

[ToTeHunanbHas SHEPrusl. [ToTenuuanbHas SHEPTUs yIpyro
nehopMupoBaHHOM NPYKUHBL. [loTeHIMaIbHASI SHEPT U TeJa BOJIMU3HU MOBEPXHOCTU
3emun.

[loTeHunanbHble W HENOTEHUHUANbHbIe  Cuibl.  CBs3b  pabOTHI
HEMOTEHIMAIBHBIX CHJI C U3BMEHEHUEM MEXaHUYECKOU SHEPTUH CUCTEMBI Te. 3aKOH
COXpPaHECHUSI MEXaHUYECKOUN YHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUSI.

TexHuyeckne ycTpoilCTBAa M MPAKTHUUYECKOE NMPUMEHEHHUE: BOJOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoa MOTEHIIMATLHOM YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3ydenne abCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JBYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanne cBsi3u pabOThl CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKON SHEPIHH
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznea 3. MosexkyasipHas pu3uka 4 TEPMOJUHAMUKA

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. Jduddysusa. Xapaktep ABUKEHUS HU
B3aMOJECUCTBUS 4YacTUIl BemlecTBa. Moaenu CTpOEHHUsI ra3oB, XHUJIKOCTEU H
TBEPJBIX TEJI U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeiei. Macca u
pa3mepsl Mosnekyl. KonudectBo BemectBa. [locTosiHHas ABoraapo.

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



Mopnens  upeanpHoro raza. (OCHOBHOE  ypaBHEHHUE  MOJEKYJSIPHO-
KHMHETHYECKOW TEOPUM HACAIBHOIO raza. AOCONIOTHAas TeMIlepaTypa Kak Mepa
CpelIHEN KWHETUYECKOM SHEpruu TEIIOBOro JBMKEHHMs dactul] rasa. [llkana
temnepatyp KeneBuna. ['a30Bble 3akOHBI. YpaBHeHUEe MenneneeBa—Knanelpona.
3akoH /lanbToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBICHHE H3OMPOIECCOB: H30TEpMa, H30X0Pa,
n3obapa.

TexHuyeckrue yCTpOICTBA UM MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUIA.

OnpIThl TI0 U PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBITHI, JTIOKa3bIBAIOIIINE CYIIIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aMOJIEUCTBHS.

Mogens, HILTIOCTPUPYIOIIas IPUPOy AABICHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHUS HACAIBHOTO rasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

OnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE M3MEPEHUU
00BEMa KOMHATHI, JIaBJICHUS U TEMIIEpaTyphbl BO3lyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamMuKu

TepmonuHamuueckass cucrema. BHYTpEHHsASI 3HEpPrusi TEPMOJIMHAMHYECKOU
CUCTEMBI U croco0bl €€ n3meHeHus. KomnuecTBo TermnoTsl U pabora. BHyTpeHHss
HEpPrus  OAHOATOMHOTO  WJACAJIbHOrO  Tra3a.  Buael  Temonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3yUYeHHUE. Y IeJbHAs TEIIOEMKOCTh BEIIECTBa.
KonudecTBO TEMIOTHI pH TEIIONEpeaaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBbIii 3aKOH TEPMOIUHAMUKH.
[Ipumenenue mepBOro 3akoHa TEPMOJUHAMHKH K H3ompoieccam. ['paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpatumMocTh IPOIIECCOB B IPUPOIE.

TennoBble  MamwmHbl.  [IpuHOUNBI ~ AEHCTBUS  TEIJIOBBIX  MAllWH.
[IpeoOpa3zoBanust SHEPrHUM B TEIJIOBBIX MamnHax. Kod(p@uIMEeHT MoiIe3Horo
nericTBus TeruioBod MammuHbl. [{ukn KapHo u ero xosdduumeHT mosie3Horo
JNEUCTBUS. DKOJIOTMYECKUE MPOOJIEMbI TEIUIOIHEPTETUKH.



TexHu4ecKue yCTpPOWCTBA W NPAKTUYECKOE IMPUMEHEHHE: JBUTATENb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAWIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHne BHYTpPEHHEH HSHEPrud Tejla MPU COBEPIICHUH PaOOTHI: BBUIET
npoOKku U3 OyTBUIKM TOJ JIEWCTBHEM CXAaTOro BO3/lyXa, HarpeBaHue 3¢dupa B
JaTYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3MeHeHre BHYTpEHHEN SHEPIUM (TeMIIepaTypbl) TeIa IpH TeIuionepeaaye.

OnbIT 0 a1MabaTHOMY PACIIUPEHUIO BO3AyXa (OTBIT C BO3AYUIHBIM OTHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATEINS BHYTPEHHETO CTOPaHUs, PEAKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabonmul

N3mepeHne yaenbHOu TENI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewyecmea. Pazosvie nepexoowvl

[TapooOpazoBanue u koHzaeHcauus. Mcnapenue u xuneHue. AOCONIOTHAs U
OTHOCUTEJbHAS BIAXHOCTh BO3AyXa. HachllmeHHbId map. YaelbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KAIIEHUS OT JABJICHHUS.

TBépnoe Teno. Kpucramnmmueckue nu amopdubie Tena. AHU30TPONUS CBOIMCTB
kpucramioB. JKunkue xpucramwisl. CoBpeMeHHble Marepuaibl. IlnaBiaeHue u
KpUCTaJUIM3alus. Y IenbHas TerioTa miasiaeHus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: TUTPOMETpP H
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUH IOJIYYEHUSI COBPEMEHHBIX MATEpUaJIOB, B
TOM YHCJIE HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBOICTBa HACBIIICHHBIX TapOB.

Kunenue npy NnoHM>KEHHOM JaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

Habroienue HarpeBaHust U MJIaBJI€HUs KPUCTAITIMUYECKOTO BELIECTBA.

JleMOHCTpanust KpuCTaIoB.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

N3mepeHre OTHOCUTENbHON BIaKHOCTH BO3/1yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuka
OnexTpuzanus Ten. JNeKTpUIecKuil 3aps. J[Ba BU1a 3EKTPUUECKUX 3apsI0B.
[IpoBOHUKM,  JMAAEKTPUKHM M TOJYIPOBOJHUKH. 3aKOH  COXPAHEHHMS
AIIEKTPUYECKOTO 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynmona. TodeuHbli AJNEKTPUYECKUN 3apsia.
OnekTpudeckoe mnoje. Hanpspk€HHOCTe  anmekTpudeckoro moiid.  [IpuHuummn



CYNEPIIO3ULIMH JJIEKTPUUECKUX MoJied. JIMHUM HanpsyKEHHOCTH AJIEKTPUYECKOrO
TIOJISL.

PaGoTa cun snekrpoctaTudeckoro mojs. [lorennuan. Pa3HoCTs MOTEHIIUATIOB.
[IpoBOAHUKN W [UAJIEKTPUKHA B SJEKTPOCTATHUECKOM Tosie. [lusnexkrpuueckas
MIPOHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNeKTpOEMKOCTh TUIOCKOIO KOHAEHCATOpa.
OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

TexHuyeckre yCTpOHCTBA M MNPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3eMJICHHE 3JIEKTPONpPUOOpOB,
KOHJICHCATOp, KONMMPOBAJIbHBIN anmnapar, CTpPyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

B3auMopeiicTBUE HA3JIEKTPU30BaHHBIX TEIL.

DNEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEN.

[IpOBOJTHUKH B 3JIEKTPOCTATUUECKOM TOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMDNEKTPUKY B 3IEKTPOCTATUYECKOM ITOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOLIAAH
IUIACTHH, PACCTOSIHUS MEXAY HUMHU U JUAJIEKTPUUYECKON ITPOHUIIAEMOCTH.

DHEpPrus 3apsHKEHHOT0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3mepenne 3neKTpoEMKOCTH KOHAEH CATOpa.

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

ONEKTpUYECKUd TOK. YCIIOBUS CYIIECTBOBAHMS 3JIEKTPUYECKOIO TOKA.
Nctounuku Toka. Cumna toka. [I0CTOSIHHBIN TOK.

Hanpsbxenne. 3akon OMa 1151 ydacTKa LETH.

DNEKTPUYECKOE CONPOTUBIIEHUE. YJEJIBHOE COINPOTHUBICHHE BEIIECTBA.
[TocnenoBarenpHOE, MapalIeIbHOE, CMEIIAHHOE COEIMHEHNUE ITPOBOIHUKOB.

Pabora nsnektpuueckoro Toka. 3akoH Jlxoyns—Jlenma. MoimHOCTh
AIEKTPUYECKOTO TOKA.

DNEKTPOABMKYILAS CUJIa U BHYTPEHHEE CONPOTUBIICHUE HCTOYHHMKA TOKA.
3akon Oma i1 oJaHOM (3aMKHYTOM) 3JIeKTpudeckoi enu. KopoTkoe 3aMbIKaHUE.

OneKkTpoHHass  NPOBOAMMOCTh  TBEPABIX  METAUIOB.  3aBUCUMOCTb
COMPOTHUBJICHUS] METAJIOB OT TemrepaTypbl. CBEpXIPOBOAMMOCTb.

DNEeKTpUYECKU TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITy4KOB.

[ToynmpOBOAHUKH. CoOcTBeHHas " IpUMECHass  MPOBOAUMOCTD
noJiynpoBogHUKOB. CBoiicTBa p—N-niepexosa. [loaynpoBogHIKOBbIE TPUOOPHI.

DONeKTpUYeCKUid TOK B  pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTHYECKAS JUCCOUUALNS. DIEKTPOIIU3.



OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTENbHbBIN
paspsa. Monunus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONMPOTUBIICHUS, BAKYYMHBIN AHO/I,
TEPMHUCTOPHI U POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIN U0/, TAIbBAHUKA.

Jlemoncmpayuu

W3MepeHne CUiTbl TOKa U HaIPSKEHMUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuana.

CMeliaHnHOe COeTMHEHNE TPOBOIHUKOB.

[Ipssmoe wW3MepeHHe JIEKTPOIABWXKYIIEH CHibl. KOpoTKoe 3aMbIKaHue
raJIbBAHUYECKOTO 3JIEMEHTA U OLICHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NpOBOJAUMOCTb BO3yXaA.

OAHOCTOPOHHSS MPOBOAUMOCTD JTUO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopnvie pabomuol

N3yuyeHue cMenaHHOTO COEIMHEHUS PE3UCTOPOB.

W3mepeHne 3JIeKTPOABUKYILEH CHIIbI UCTOYHHUKA TOKA U €r0 BHYTPEHHETO
CONMPOTHUBJICHUS.

HabGmronenne amexrpoimsa.

MexknpeaMeTHbIe CBA3H

Nzyuenue kypca ¢usuku 0a3oBoro ypoBHs B 10 kjacce ocylIecTBISETCS C
y4€TOM COJAEpKATEIbHBIX MEKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpadyu U TEXHOJIOTHUH.

Meoicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbIH (hakT, runoresa, (punuueckas BeIMUMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SIKCIIEPUMEHT, MOJEIHPOBAHUE, MO/IEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napaboia, runep0oiia, UX rpauku U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI M X NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIKEHHUE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEIUIONEPEIayu, TEMIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHHUE BEIIECTBA, CTPOCHHE aTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHAsI MAcca, TEIIOBbIE CBOMCTBA TBEPABIX TEJI, )KUJIKOCTEH U ra30B,



DNEKTPUYECKUE  CBOMCTBA  METAUIOB,  JJEKTPOIMTUYECKAS  JAMCCOLMALMA,
rajbBaHUKA.

I'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMET.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
Y4ET TpEHUS B TEXHUKE, MOJALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOJAOMET M JPYTHUE), JBUraTeb BHYTPEHHETO
CrOpaHus, mapoBas TypOuHa, OBITOBOW XOJOJWIBHUK, KOHIUIIMOHEP, TEXHOJIOTUU
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIIOB, B TOM YHKCJIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWHBII MIPUHTED, AIEKTPOHArPEBATEIbHBIE npuodopkI,
AIEKTPOOCBETUTEIbHBIE MPUOOPHI, raJbBaHUKA.

11 KIIACC

Paznen 4. JaekrpoauHamMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[TocTosiHHBIE MarHUTHI. B3anMo1elicTBUE NOCTOSIHHBIX MAarHUTOB. MarHuTHOE
nosie. Bektop MaruuTHOM MHAYKUWHA. [I[pHHIIMI Cynepno3nny MarHUTHBIX MOJIEH.
Jluanm MarHuTHOM WHAYKUMH. KapThHa IMHUKA MAarHUTHOW HWHAYKIHUHW TOJIS
MOCTOSTHHBIX MAarHUTOB.

MarauTHoe T10J€ TPOBOJHHMKA C TOKOM. KapTuHa JMHUN WHIYKUWH
MAarHMTHOTO TIOJISI JUIMHHOTO MPSIMOTO MPOBOJHUKA W 3aMKHYTOTO KOJIBLIEBOTO
MIPOBOJIHMKA, KATYIIKK ¢ TOKOM. OnbIT Ipcrena. BzanmoaencTBue npoBOJHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOyJib U HallpaBJICHUE.

Cuia JlopeHua, €€ MOlyJib U HallpaBlieHHE. J[BUKEHNE 3apSKEHHON YaCTULIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopenia.

SIBeHne ANEKTpOMArHWTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHMTHOM
WHIYKIUU. OJEKTPOJBIKYIAs Cujia WHAYKIUU. 3aKOH 3JIEKTPOMarHUTHOM
nHaykunu dapanes.

BuxpeBoe »siekTpuyeckoe Tmosie. ODJIEKTPOJABIKYIIAS CUla WHIYKIUU B
MIPOBOJIHUKE, IBUAKYIIEMCS MTOCTYIATENBHO B OJJHOPOJHOM MAarHUTHOM MOJIE.

ITpasuno Jlenua.

NHIyKTUBHOCTh.  SIBIEHME CaMOMHIYKUHMH. OJIEKTPOJABIKYIIAA  CHJa
CaMOUHTYKIIHH.

DHeprus MarHUTHOTO TOJISI KATYLIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue YCTpOHMCTBA M TPAKTUUECKOE MPUMEHEHUE: TOCTOSHHBIC
MarHuThl, BJEKTPOMArHUTHI, BJIEKTPOJBUTATENb, YCKOPUTEIU 3JIEMEHTAPHBIX
YaCTUIl, UHIYKIIMOHHAS [1€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKIIOHEHHE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIvHUKM MHAYKUWMYA MarHUTHOTO MOJIA.

B3anmoseiicTBruEe 1BYX IPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JerictBue cuibl JIopeHa Ha NOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHIAYKIHH.

[TpaBuno Jlenna.

3aBUCUMOCTD JJIEKTPOJABUKYIIEH CHIIBI UHAYKIHH OT CKOPOCTH W3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue caMOMHIYKIIHH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3ydeHne MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHTYKIUU.

Pa3zgea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHuUmMHble KO1e0AHUA

KonebarenpHast  cuctema. CBoOOAHBIE  MEXAaHUYECKHE  KOJIE€OaHMU.
["apmonnyeckue konebanus. [lepuoxa, wactora, amrmumtyna u (asa xoseOaHUI.
[IpyXrHHBIN MasTHUK. MaremMaTu4eCKuil MasiTHUK. Y PAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBparieHue sHepruu Mpy raApMOHUYECKUX KOJICOAHUSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOAaHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUsl MEXIy MEXaHWYECKUMHU U
AJEKTPOMAarHUTHBIMU KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHEHUs
HHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienue o 3aTyXarolmux KojieOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanusi. Pezonanc. BeIHYX/I€HHBIE 2JIEKTPOMArHUTHBIC KOJICOAHMUS.

[lepemennblii TOK. CHHYCOMIAIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIMTYAHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIECHUE IIEKTPUUSCKOM
AHEPIruM. DKOJIOTUYECKUE PUCKHU TPH MPOU3BOJCTBE AeKTpodHeprun. KynbTypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHn4eckrue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojeOaTenbHOM CcUCTEMBbl (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).



HaOnronenue 3atyxaromux KoaeOaHuu.

HccnenoBanrie CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

Habmnronenue pezoHanca.

CBOOOHBIE IIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcnuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA M HaIIPSDKEHUSI OT BPEMEHHU) IS
3JIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3oHaHC mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3UCTOpa, KaTyIIKH
VMHIYKTUBHOCTH M KOHJAECHCATOPA.

Mopenb TMHUY 3JIEKTPONEpeIayu.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

HccnenoBanre 3aBUCUMOCTH MEpUOAA MajbIX KOJeOaHUIl Tpy3a HA HUTH OT
JUIMHBI HUTU ¥ MaccChl Ipy3a.

HccenenoBanue EPEMEHHOTO TOKA B LIEMU U3 NTOCIIEA0BATENBHO COCITMHEHHBIX
KOHJICHCATOpa, KaTyIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUMHbBLE 60JIHbL

Mexanuueckue BOJIHBI, yCIOBUS pacnpocTpaHeHus. [lepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
HnTepdepenius u qudpakius MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. I poMKkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanus BektopoB E, B, V B anexkrpomarautHoi BonHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HHUE, MpeJIOMIICHUE, Moysgpu3anus, Tudpakuus,
unTepdepenius. CKOpocTb 3JEKTPOMAarHUTHBIX BOJIH.

[IIkana 35I€eKTPOMarHUTHBIX BOJIH. [IpUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeneBUAcHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CpEeIbl.

TexHu4ecKue YCTpPONCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJbTPa3BYKOBasl [IMarHOCTHKAa B TEXHHMKE M MEIULIMHE, pajaap,
paauonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OObpazoBaHue 1 pacpoOCTpaHEHUE MONEPEYHBIX U MPOJOJIBHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGmronenue orpakxeHus: U NpeJoMIICHUS. MEXaHUYECKHUX BOJIH.

Hab6monenune nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

Habmronienue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
4acTOTOW KoJjeOaHuH.



HccnenoBanrie CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAXXEHUE, TPETOMIICHHE,
noJisipu3anus, 1udpaxkius, HHTephepeHIIUs.

Tema 3. Onmuxa

['eomeTpuueckass ontuka. IIpsMonuHENRHOE pacIpoCTpaHEHUE CBETA B
ogHopoaHou cpexe. JIyu cBera. ToueyHbId HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpakeHusi cBeTa. [locTpoeHne n3o0paxxeHui B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbll yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

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

Cobuparomiye 1 paccerBaronye TuH3bl. ToHkas nuH3a. DokycHoe paccTosiHUE
U onTHYecKas cuia TOHKOM JuH3bI. [locTpoenne n3o0paxkeHuil B COOUpAIONIUX U
paccenBaromux JuH3ax. @opMyia TOHKOM JIMH3bIL. Y BETUYEHUE, JaBAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonnoBass ontuka. WuTtepdepenuns cBeta. KorepeHTHbIE HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEP(EPEHIIMOHHON
KapTUHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuoHHas pemiéTka. YcaoBUe HaOMIOACHUS
[JIaBHBIX ~ MAaKCUMyMOB TIpM  TAJEHUM MOHOXPOMATHYECKOr0 CBETa Ha
TU(PPaKIIMOHHYIO PEHIETKY.

[Tonmsapu3zanus ceera.

TexHuyeckne yCTpPOWCTBa M NPAKTHUYECKOE MPUMEHEHUE: OYKH, JyIa,
doToamnmapaT, NPOEKIIMOHHBINA amnmapaTr, MHKPOCKOM, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJISIPOUI.

Jlemoncmpayuu

[IpssMONTMHEHOE pacCIpOCTPAHEHUE, OTPAKEHHE M TMPEJIOMIICHUE CBETa.
OnTuyeckue mpruodopkI.

[TonHOE BHyTpeHHEE OTpakeHUE. Moesb CBETOBOA.

HccnenoBanrie CBONCTB M300paKEHUHN B JIMH3aX.

Mogenu MUKpPOCKOIIa, TEJIECKOIIA.

Habmronerune natepdepeHIIy CBETA.

Hab6mronenune nudpaxium ceera.

HaGmronenue nucnepcuu cBera.

[Tomy4yeHnue cnekTpa ¢ TOMOIIBIO TPU3MBI.

[Toyyenue ciekTpa ¢ MOMOIIBI0 AUGPAKIIUOHHON PEIIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii sakcnepumenm, nabopamopmusvie padbomul

N3mepeHne nokasaress npesioMJIEHNs CTEKIIA.



HccnenoBanue cBONCTB N300pakeHU B JIMH3AX.
HaGnronenue nucnepcuu cBera.

Paznen 6. OcHOBBI CIeNHAJIBHON TEOPUH OTHOCUTEILHOCTH

[ paHUIBI IPUMEHUMOCTH KJIACCHYECKON MeXaHUKHU. [locTymaTe! criennanbHOM
TEOPUU OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTH MOAYJII CKOPOCTH CBETa B BAaKyyMe,
IIPUHIUI OTHOCUTENBHOCTA DWHINTEHHA.

OTHOCHUTEIBHOCT OJJHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHH M COKpAICHUE
JUIVHBI.

OHeprus 1 UMILYJIbC PEIIATUBUCTCKON YaCTHLIBI.

CBs13b Macchl € PHEPruel U UMITYJIbCOM PEISITUBUCTCKON YaCTHUIIbI. DHEPTHUS
IIOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®otonsl. ®opmyna [lnanka cBsizu 3HEpruu HOTOHA C €T0 YACTOTON. DHEPTUs
U UMITYJIbC (POTOHA.

OtkpeiTre U uccnenoBanue Gorordpdexra. Onpitel A. I'. CrosneroBa. 3akoHBI
doToapdexra. YpaBHenue OiHmTeiHa 11 poTodPdekra. «KpacHas rpaHunar
dboToaddexra.

JHaBnenne cBera. OnbiThl I1. H. Jlebenena.

XUMHUYECKOE IEUCTBUE CBETA.

TexHuuecKkue YCTpOCTBA M MPAKTHUYECKOE IPUMEHEHHE: (POTOIIEMEHT,
(dboToaTYMK, COJIHEUHAsl OaTapest, CBETOAUO/I.

Jlemoncmpayuu

®doTo3(dQdeKT Ha YCTaHOBKE C IIMHKOBOM IJIACTHHOM.

UccnenoBanre 3akoHOB BHEMIHETO (OTOdhDEKTA.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -4acTHIL.
ILmanerapnas mopens aroma. Ilocrymarel bopa. M3nydenune wu moriounieHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHSI SHEPIHMM Ha Jpyroil. Bunel
cnekTpoB. CIIEKTp ypOBHEW SHEPTUH aTOMa BOAOPOJIA.

BousiHOoBBIE cBOViCcTBAa yacTull. Bosnbl ne bpoiiis. KoprycKynsipHO-BOJIHOBOM
JTyaJin3M.

CroHTaHHOE U BBIHYXJICHHOE U3ITyUYCHHE.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIIEKTPaJbHbIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBII KOMITBIOTED.

Llemoncmpayuu



Mopnens onsita Pesepdopra.

Omnpenenenue AJIMHBI BOJIHBI J1a3epa.

HabGnronenue JInHeHyaThIX CIEKTPOB U3ITyYEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

HaOnronenue tMHE4aToro CekTpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTBI, JI0KA3bIBAIOIIUE CIOXKHOCTh CTpOeHUs dAnpa. OTKpbITHE
paanoaktuBHOCTH. OnbITH Pe3epdop/a 1o onpeneaeHnto coctaBa paJuoakTUBHOTO
u3nyuenus.  CpoiictBa  anbda-, Oera-, ramma-usiydyeHus.  BnusHue
PaIUOAKTUBHOCTH HA )KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HykimonHas monens siapa IeiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncino siapa. M30Tonsl.

Anbda-pacnag. ODJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. [amma-
U3JIlyyeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

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

Snepnsbie peakunu. [lenenue u cuHTE3 AIEP.

Anepuwiii peaktop. Tepmosiaepubiii cuHTe3. [IpoOnemMbl W TEPCHEKTHUBBI
SAJIEPHOU SHEPTETUKHU. JKOJOTUYECKHUE ACTIEKTHI IEPHON SHEPTETHUKHU.

DinieMeHTapHble YacTUIbl. OTKPBITUE TO3UTPOHA.

MeTonbl HAOIIOIEHHS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHLI.

dyHIaMeHTanbHbIe B3auMoieicTBUA. EAMHCTBO du3nueckoil KapTUHBI MUpA.

TexHn4eckre yCTpOMCTBA U MPAKTUUYECKOE MPUMEHEHUE: JO3UMETP, KaMepa
Bunbcona, simepHbIil peakTop, aToMHast 0omoa.

Jlemoncmpayuu

CU€TUMK HOHUBUPYIOLIMUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

HccnenoBanre TpeKOB 4acTHIL (10 TOTOBBIM GoTOrpadusim).

Pa3zgea 8. JieMeHTBI ACTPOHOMHUM M ACTPOPUIMKH

Dtanbl pa3BUTHUS acTpoHOMUU. [IpukiiaafHOe 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMUH.

Bun 3Bé3nHoro nHeba. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIUMOE
JIBHOKCHHE.

CoiHeuHas cucrema.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum CojHIIA@ U 3BE3.
3BE3/IbI, MX OCHOBHBIE XapaKTEpPUCTUKHU. JluarpaMma «CHEKTpasbHBIM KJlacC —
CBETUMOCTB». 3BE3JbI TJIABHOM IOCISIOBATCILHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTBY» [JI1 3BE3]l TJIABHOM IMOCJIEIOBATEIBLHOCTH. BHYTpEHHEE CTpOEHHUE



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

Mneunsiii Ilyte — Hama [Mamaktuka. Ilonmoxenue n nBukeHue ConHia B
INanaktuke. Tunel ramaktuk. Paguoranaktuku u kBaszapsl. YEpHBIE ABIPHI B sSApax
TaJIAKTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa00sa. Pazberanne rajakTuk.
Teopus bonpmoro B3psiBa. PenukToBoe n3inydeHue.

MacirabHas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMUMU.

Vuenuuecxue nabnooenus

Halnronenuss HeBOOPYKEHHBIM TJIa30M C HCMOJIb30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUHN JJIs1 OPE/ICTICHUs TI0JIOKEHUSI HEOECHBIX O0OBEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEpHOro MOMyIIapus U IPKUE 3BE3bI.

Hab6monenus B Teneckon JlyHsl, mianet, Maeuynoro IlyTu.

Oo0o01maroLiee MOBTOPEHUE

Ponp ¢usuku W acTpOHOMUM B DSKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M 3TUYECKOM cpepax eaTeIbHOCTH YEI0BEKA, pOJib U MECTO (DU3UKU U
aACTPOHOMHU B COBPEMEHHOW HAYYHOUW KapTHHE MHpPA, POJib (U3UUECKOU TEOPUU B
dbopMupoBaHUU MPECTABIECHUN 0 PU3NYECKON KapTUHE MHUPaA, MECTO (PU3UUECKON
KapTUHBI MHpa B OOIIEM psJly COBPEMEHHBIX  €CTECTBEHHO-HAYUYHBIX
MPEJICTABJICHUIN O MPUPOJIE.

MexknpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 0a30Boro ypoBHsa B 11 kiacce oCymiecTBIsIETCS C
YYETOM COAEPKATEIBbHBIX MEXKIIPEAMETHBIX CBA3CH C KypCcaMM MaTEMAaTHKH,
OMOJOrMu, XUMHUH, reorpaduu U TEXHOJOTHUH.

Meowcnpeomemnvie nonwsimusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAYy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4HbIA (akT, rumore3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOICHUE, SKCIIEPUMEHT, MOJICITMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxka: peuieHHWE CHCTEMbl YPABHEHUH, TPUTOHOMETPUUYECKUE
(GyYHKIIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHWHU HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00MS TPEYTOJHHHUKOB,
OTIpeJIeIICHHE TUIOMIAIN TIIOCKUX (PUTYp U 00bhEMa Tell.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpHUPOJE, KoJyieOaTelbHbIC
JIBVKCHUS B KMBOM MPUPOJE, ONITUYECKUE SABJICHUSA B )KUBOMW MPUPOJE, ACUCTBUE
paJualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJI, KPUCTALNIUYECKAS] CTPYKTYypa TBEPBIX
TeJI, MEXaHU3Mbl 00pa30BaHUS KPUCTALTUIECKON PEeETKN, CIEKTPATIbHBIN aHAJHN3.



l'eocpagpua: MarHuTHBIE TIONMIOCA 3€MJIM, 3aJ€Kd MAarHUTHBIX Py,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPSCEHUH.

Texnonozcus: JMHUM DJIEKTPOIIEpenad, IEHEpaTop IEPEMEHHOr0 TOKa,
3JIEKTPOJIBUraTeNlb, MHIAYKIMOHHAs I€4Yb, pajaap, PaguoNpUEMHUK, TEIEBU30p,
aHTeHHa, TenedoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBILETI'O OBPA3OBAHU A

OcBoenue yueOHOro mnpenmera «®Pu3nMka» HA YPOBHE CpPEIHEro OOIIero
oOpa3oBanus (0a30BbI YPOBEHB) JOJKHO OOCCTICUUTHh JOCTIKCHUE CIICTYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHUS y4eOHOro npeaMera «Pu3nKa» T0TKHBI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYalONUXCsl PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAll{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUU, COOTBETCTBYIOLIUX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIEeCcTBa, PaCIIMpPEHUE KU3HEHHOTO
ONBITA U OMbBITA JECITEILHOCTH B MPOILIECCE PeaIn3alii OCHOBHBIX HAIPaBICHUH
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YUaIOIIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

NPUHATHE  TPAJUIMOHHBIX  OOIICYETOBEYECKUX TyMAHUCTUUYECKUX U
JIEMOKPAaTHYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JIESTEIIBHOCTh B MHTEpPECAX I'Pa)KJaHCKOIO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHU3allnu;

YMEHUE B3aUMOJEHCTBOBATH C COMAIIbHBIMA HHCTUTYTAMHU B COOTBETCTBUH C
ux (YHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOU JIESITETbHOCTH;

2) NaTPHOTHYECKOT0 BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTh POCCUHUCKOM IPaXKTaHCKON UACHTUYHOCTH, TATPUOTU3MA,

LIECHHOCTHOE OTHOIIIEHUE K TOCYJapCTBEHHBIM CHUMBOJAM, JOCTHXKECHUSIM
POCCHMCKMX YUYEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHWBATh CUTYAIlMI0O M TMPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPUEHTUPYACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
JESTEIIbHOCTU YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIAJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

4) 3CTETHYECKOT0 BOCIIMTAHMA:

ACTETUYECKOE OTHOUIEHHE K MUPY, BKIIFOUAS ICTETUKY HAyYHOTO TBOPYECTBA,
NpUCYILIEro (PU3nYecKoil HayKe;

5) TpyA0BOr0 BOCIIUTAHUSI:



UHTEpEC K pa3luyHbIM cdepaM MpodhecCHOHATbHON IESTENbHOCTH, B TOM
YHCIIe CBA3AHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEPIIATh OCO3HAHHBINA BHIOOD
Oymymel mpodecCuu 1 peaaTn30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TJIAHBI,

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

6) IK0JI0rHYecKOro BOCIIUTAHUS

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYpbl, OCO3HAHHE TJI00AIBHOTO
XapaKkTepa SKOJOTUYECKUX MPoOIieM;

IJJAHUPOBAHHUE U OCYLIECTBICHUE AEHCTBUM B OKPY>KAIOIIEH Cpelle HA OCHOBE
3HAHUS LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

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

7) HEeHHOCTH HAYYHOTO MO3HAHUSA:

C()OPMUPOBAHHOCTb MMPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM [EATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3Yy4YeHUs! (PU3HKHU OCYIIECTBIIAThH POEKTHYIO U UCCIEA0BATENbCKYIO IS TEIIBHOCTD
VHIUBUYyaJIBHO U B TPYyIIIE.

METAIIPEAMETHBIE PE3YJIbTATDBI

Ilo3HaBaTe/ibHbIE YHHUBEPCAJIbHbIE y4eOHbIE JeiiCTBUSA
ba3oBble jornueckune geiicTBUs:
CaMOCTOSITEIbHO  (OpMyJIMpOBaTh W aKTyaIM3UpOBaTh  MpoOsEMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LENH JIEeATeIIbHOCTH, 33JaBaTh MapaMeTpPbl U KPUTEPHUH HX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTM M MPOTUBOpPEUYUST B  paccMaTpUBaEMbIX
bu3YeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIM3a WMEIOIIUXCS
MaTepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTh, OLICHUBATH COOTBETCTBUE PE3YJIbTATOB
1[EJISIM, OLIEHUBATh PUCKH TOCJICICTBUMN JEATEILHOCTH,
KOOPJIMHUPOBATH ¥ BBHITIOHITH pabOTy B YCIOBUSAX PEaJbHOTO, BUPTYATHHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
Ba3oBrbIe ucciaenoBarejbCKHe 1eHCTBUA.
BJIaJIETh HAyYHOW TEPMUHOJOTHEH, KIIIOYEBBIMU TOHSATUSIMH M METOJaMHU
buznueckoil HayKu;



BIIAJICTh HABBIKAMHU y4e€OHO-HCCIICIOBATEIHCKON M MPOSKTHOMN NESITEIbHOCTH
B o0ylactu (pu3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIHbHOMY TTOUCKY
METOJ/IOB pelieHusl 3a1ad (U3MYECKOTO CONEpNKaHUsS, MPUMEHEHUIO Pa3IMIHBIX
METOJIOB IIO3HAHUS,

BJIQJIETh BHJAMHU JICSITEIBHOCTH IO TIOJYyYCHHIO HOBOTO 3HAHUA, €ro
WHTEPIpPETAlUNA, MPEeOOpPa3OBaHUI0 W TPUMEHEHHUI0O B PA3IMYHBIX YUYEOHBIX
CUTYaIMsIX, B TOM YHCJIE TIPH CO3/IaHUN YICOHBIX MMPOCKTOB B 00J1aCTH (HH3HUKH;

BBISBJISTh TPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyaJIM3UpOBaTh 3ajauvy,
BBIJIBUTaTh THUIIOTE3Y €€ PEIICHUS, HAXOAUTh apIyMEHTHI JUIS TOKa3aTeIbCTBa CBOUX
YTBEPKJIECHUM, 3a1aBaTh IMapaMeTPbl U KPUTEPUH PEILICHHUS;

aHANMM3UPOBATh TIOJNYYCHHBIC B XOJEC PEIICHHUS 3a7addl  pPe3yJIbTaThl,
KPUTUYECKHA OICHUBATH WX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX
YCIIOBUSIX;

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

JaBaTh OIICHKY HOBBIM CHTYAIlUsIM, OIICHUBATH MTPUOOPETEHHBIN OIIBIT;

yMETh TICPCHOCUTh 3HAaHWUA 10 (QU3MKE B MPAKTHUECKYI 00JIacTh
KU3HEICATCIbHOCTH;

yMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX YUCOHBIX MIPEAMETOB;

BEIJIBUTATh HOBBIC HJICH, TTPEIaraTh OpUTHHAIBHBIC TOAXOBI U PEIICHMUSI,

CTaBUTH MTPOOJIEMBI U 33/1a4UH, JIOIMTYyCKAIOIINE aTbTEPHATHBHBIC PEIICHUS.

Pa6ora c nundopmanmueii:

BJIaJICTh HaBBIKAMHM IOJYyYCHHS MHGOpPMAIUA (PU3MUECKOTO COACP)KAHHS W3
HMCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSATEIIBHO OCYIIECTBIATh ITOUCK, aHAJIM3,
CUCTEMATHU3AIMIO W HWHTEPIIPETAINI0 MHPOPMAIMKM PA3IUYHBIX BHIOB W (HOpM
MIPEICTABIICHHUS,

OIICHUBAThH JIOCTOBEPHOCTHh HH(POPMAITUH;

HCIIOJB30BaTh  CPEACTBA  HMH(POPMAIMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJIOTHHA B PEIICHWH KOTHUTHBHBIX, KOMMYHHKATUBHBIX W OPTaHU3aIIMOHHBIX
3a/1a4 ¢ COOTI0IeHHEeM TpeOOBaHUM SPrOHOMUKH, TEXHUKH O€301TaCHOCTH, TUTUEHBI,
pecypcocOepeKeHrs, MPABOBBIX W ATHYCCKUX HOPM, HOPM HWH(OpMAIMOHHOU
0e3011aCHOCTH;

CO3/IaBaTh TEKCTHI (DU3UYECKOTO COJEpKaHMS B Pa3IUYHBIX (popmarax ¢
y4€TOM Ha3HAYCHUS HH(POPMAIIUU | TIEIICBOM ayIUTOPHH, BRIOUpast ONTUMATILHYIO
dbopMy TIpEICTaBIICHHS ¥ BU3yaTH3aIiH.

KoMMyHuKaTHBHBIE YHHBepcaJIbHbIe yueOHbIe 1eCTBHA:
OCYIIECTBIISTH OOIICHNE Ha YPOKax (PU3UKH U BO BHEYPOUHOU JEATEIBHOCTH,
pacmo3HaBaTh TMPEANOCHUIKM KOH(JIMKTHBIX CHUTyallid H  CMST4aTh
KOH(JIUKTBI;



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

MOHMUMATh M HCIOJIL30BaTh MPEUMYIINECTBA KOMAHIHOW W WHIWBUAYaIbLHOM
paboTHI;

BBIOMpaTh TEMAaTHKYy W METOJbl COBMECTHBIX ICHCTBHH C y4ETOM 0OIIMX
MHTEPECOB M BO3MOKHOCTEH KaXKJI0TO YJieHa KOJUIEKTHBA,

NpUHUMATh TEIM  COBMECTHOW  JEATEIBHOCTH, OpPraHW30BHIBATH U
KOOPJAMHHUPOBATh JEHCTBUS TO €€ IOCTHIKCHHIO: COCTAaBJIATh IUIAaH JCHCTBUH,
pacipenensaTh poid ¢ y4ETOM MHEHHH Y4YacTHUKOB, OOCYXKIATh pPE3yJIbTaThl
COBMECTHOH paboTHI;

OIICHHBATh KAYECTBO CBOETO BKJIA/1a M KAXKJIOTO YIaCTHUKA KOMAaH/IbI B OOTIHIA
pe3ynbTaT Mo pa3paboTaHHBIM KPUTEPHUSIM,

mpeajiaraTh HOBBIE TMPOEKTHI, OICHUBATh HJIEU C TMO3UIIMH HOBU3HBI,
OpUTHHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

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

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NelCTBUSA
Camoopranusauus:

CaMOCTOATENIbHO OCYUIECTBJISATh MMO3HABATENIbHYIO NI€ATEIbHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOATEJIBHO COCTABJIITh IUIAH PELICHHS PACYETHBIX M KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS MPAKTUYECKOW paOdO0ThI C yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

Jenatb OCO3HAaHHBIM BBIOOp, apryMEHTHpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 32 PEILIECHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBATh (POPMHUPOBAHUIO U TPOSIBICHUIO JPYAWIMH B 00JaCTH
(bu3MKH, TOCTOSIHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, YJMOIMOHAJIBHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CUTYyalUsiM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISM;

BJaJeTh  HABBIKAMU  MO3HABAaTEJbHOM  pediiekcuu  Kak  OCO3HAHHUSA
COBEPIIAEMBIX JIEMCTBU M MBICIUTENIBHBIX MPOLECCOB, HMX PE3yJbTaTOB H
OCHOBAaHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYalluH, BbIOOpa BEPHOTO
peLIeHHS;



yMETh OIIEHWBATh PHUCKH W CBOEBPEMEHHO MPUHUMATH PEHICHUS IO HUX
CHU)KCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTHI JPYTHUX TIPH aHAINU3E pe3yIhTaTOB
JeSITEIIbHOCTH;

IPUHUMATH Ce0sI, MOHMUMAsi CBOM HEIOCTATKU M JOCTOMHCTBA,;

NpPUHUMATh MOTHBBI W apTyMEHTHI JPYTHUX TIPH aHAINU3E pe3yIhTaTOB
NEeSATEeTLHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIMIUOKH.

B mporiecce mocTrKeHUS THYHOCTHBIX PE3yJIBTaTOB OCBOCHHUS MMPOTPAMMBI 110
buzuke IS YpOBHA CpelHero oOmero oOpa3oBaHUA Yy  OOYYarOIIMXCS
COBEPIICHCTBYETCS HYMOIIMOHAIIbHBIH UHTEIJICKT, TIPEAIOIar afOIIHIA
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHUsl, BKJIFOYAIOIIETO CIOCOOHOCTh MOHUMATh CBOE AMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HANpPABIICHUS Pa3BUTHUS COOCTBEHHOM AMOIIMOHAIILHON CepHl,
OBITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHME, CIIOCOOHOCTHh AaIanTUPOBAaTHCA K
HAMOIIMOHAJIEHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIIMH, BKIIOUYAIOIIECH CTPEMJICHUE K JOCTIKEHUIO TSI U
yCrexy, ONTHMHU3M, WHHUIIMATHBHOCTh, YMEHHE IEHCTBOBATh HMCXOJIS HM3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TMPU OCYIIECTBICHUU OOIICHUS, CIOCOOHOCTh K
COUYBCTBHIO U COTIEPEKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTh BBICTPANBATh OTHOIICHHSI
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

HNPEAMETHBIE PE3YJIBTATBI

K koniy o0yuenus B 10 kiacce npeMeTHbIC Pe3yIbTaThl HA 0230BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MeCTO (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEM;

YUYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YUYEHHBIX (PU3MUECKUX MOJIEICH:
MaTepHuaibHas TOUYKa, UHEpIUaJIbHAs CUCTeMa OTCUYETa, aOCOTIOTHO TBEPOE TEO,
WJICaNbHBIN a3, MOJEIN CTPOCHHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
ANIEKTPUUYECKUH 3aps]l IPU pelieHnr (PU3nIecKux 3aj1ay;

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



ANEKTPOAMHAMUKHU: PABHOMEPHOE U PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE IBUKEHUE,
CBOOO/IHOE TAJICHUE TEJ, JBHXKCHHUE MO OKPYKHOCTH, WHEPIIUS, B3aUMOJICHCTBUE
ten, nuddys3us, OpOYHOBCKOE IBIKECHUE, CTPOCHUE KUIAKOCTEH W TBEPIBIX Te,
U3MEeHeHre o0bEMa Tel MpU HarpeBaHUU (OXJIaXKIEHUHU), TEIUIOBOE PaBHOBECHE,
UCIIAPEHHUE, KOHJEHCALUS, IUIABJIICHUE, KPUCTAJLIM3AlUs, KUIICHHE, BIIAXKHOCTH
BO3/1yXa, MOBBHIIICHUE JABJIICHUS Ta3a MPU €r0 HAarpeBaHUM B 3aKPBITOM COCYJIE,
CBSI3b MEXJy NapaMeTpaMH COCTOSIHUS Ta3a B U30MpPOIieccax, JICKTPU3ALMS Tell,
B3aMMO/ICHCTBUE 3aPAJIOB;

OMKCHIBATh MEXAHUYECKOE JBIKECHUE, UCIONb3YS (DU3MUYECKUE BEITUUYMHBI:
KOOpAMHATa, IyTh, MNEPEMENIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIA,
UMITYJIbC T€Jla, KUHETUYECKasi SHEPrus, MOTEHIUAIbHAS SHEPIHsi, MEXaHUYeCKas
paboTa, MeXaHWUYECKass MOIIHOCTh;, MPU ONKHCAaHWU TMPABWIBHO TPAKTOBAThH
(bu3MYEeCKUl CMBICT MCIOJIb3YeMbIX BEJIMYMH, WX OO0O3HAYCHHUS U €JIMHUIIBI,
HaXO0JUTh (OPMYJIbI, CBSA3BIBAIONIUE JIAHHYIO (DU3MYECKYIO BEIMYUHY C JPYTUMU
BEJINYMHAMU;

OMKUCHIBATh M3YyUYCHHBIC TEIUIOBBIE CBOMCTBA TN M TEIUIOBBIC SIBIICHUS,
UCIONB3Ysl (U3MUEeCKUEe BEIMYMHBI: JABJICHHE Ta3za, TeMIleparypa, CpeaHss
KUHETUYECKasi SHEPTUsl XaOTUYECKOrO JBHMXKEHUS MOJIEKYJ, CPEIHEKBaIpaTUYHAs
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSSI J3HEprusi, padbora rasa,
KOd(PPUIMEHT TMOJIE3HOTO JCHCTBHUS TEIUIOBOTO JBUTATENs; NpPU ONHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUM CMBICT HCHOJb3YyeMbIX BEJIMYMUH, HUX
0o0O3HAaueHUsT W EAWHMIIBI, HAXOAUTh (GOPMYJIbl, CBA3BIBAIONIUE JTAHHYIO
(U3MUECKyI0 BEJIMYMHY C APYTUMH BEJIUYNHAM;

OMUCHIBATh U3YUYEHHBIE AIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKHE
sBJICHUSL (TIPOLIECChI), UCTIONB3Ysl (HU3NUECKUE BETUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIsI, TOTEHIMAN, PA3HOCTh MOTEHIMAJIOB,;
Py ONHCAHWM TPABWJIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIOJIB3yEMbIX
BEIIMYMH, MX OOO3HAUYCHMS] M €JAUHMIIBI, YKa3bIBaTh (OPMYJIbI, CBSI3bIBAIOIINE
JaHHYIO0 (PM3UYECKYIO BEJIUYUHY C IPYTUMHU BEJIMUUHAMU;

aHaJTU3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONb3Yys (PU3MUEeCcKue
3aKOHBI U MPUHIMIBL: 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonsr HeroToHa,
3aKOH COXPAHEHUS MEXAaHMYECKOW DHHEPruM, 3aKOH COXPAHEHUS HUMITYJIbCa,
NPUHLNN CYNEPHO3ULUA CHJ, MPUHIUI PABHONPABUS HHEPLIHAIBHBIX CHCTEM
OTCU€Ta, MOJICKYJIIPHO-KMHETUYECKYI0 TEOPUIO CTPOCHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CpPEHEH KMHETUUYECKOW PHEPTrUU TEIUIOBOTO JBUKEHUS MOJIEKYII C
aOCOJIIOTHOM TeMIepaTypou, MEepPBbIi 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPaHCHHUSI
AIEKTPUYECKOro 3apsifa, 3akoH KyioHa, mpu 3TOM pasinyarh CIOBECHYIO
(GbOpMyITUPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKEHUE W yCJIOBUS (TPaHMUIIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSCHATH OCHOBHBIC TIPUHIIHITHI ICUCTBUS MAIIIUH, TPUOOPOB M TEXHUIECKUX
YCTPOMCTB; pa3anyaTh YCIOBHs UX 0€30MacCHOTO MCIHOJIb30BAaHUS B MOBCEIHEBHOU
KU3HH,

BBITIOJIHATh OKCIIEPUMEHTHI 110 MCCJIEIOBAHUIO (DU3UUYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX UM KOCBEHHBIX HM3MEPEHUH, TPHU ITOM
dbopmyupoBaTh MpodIeMy/3aady U TUIOTE3Y yIeOHOTO IKCIIEPUMEHTA, COOMPATH
YCTaHOBKY M3 MPEAJIOKEHHOTO 000pYI0BaHMsI, TPOBOAUTH OTBIT U (POPMYIIMPOBATH
BBIBOJIBL;

OCYUIECTBJISTh MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHUsI U HCIOJIb30BAaTh W3BECTHBIC
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIYy (PU3NYSCKUMHU  BEIUYMHAMH  C
UCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHUH, MPU 3TOM KOHCTPYUPOBATh YCTaHOBKY,
(bUKCUpPOBATH PE3YIHTATHI MOJYYCHHON 3aBUCUMOCTH (PU3UUECKUX BETUYHH B BUJIC
TaOIUIl U TpaUKOB, IETATh BEIBOJBI IO pe3yIbTaTaM UCCIIeIOBAHUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEIACHUU UCCIEAOBAHUN B
pamMKax y4eOHOTO SKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATENIbCKOW U TMPOEKTHOU
JESTEIIbHOCTH C HCIOJIb30BAHUEM H3MEPUTENIbHBIX YCTPOMCTB U J1aOOPaTOPHOTO
00opy10BaHUS;

pemiaTh pacu€THble 3aJa4d C SIBHO 3aJaHHON (PM3MYECKOW MOJEINbIO,
UCTIONB3YS (Pr3MUecKne 3aKOHBI U MPUHIIMITEI, HA OCHOBE aHAJIM3a YCIOBUSA 3a/1a4U
BBIOMpATh (PU3UYECKYIO MOJECIb, BBIACHITh (PU3NUECKUE BEIMYUHBI U (POPMYIIHI,
HEOOXOJUMbIe JUJIsl €€ pelleHus, MPOBOJUTh Pacu€Thl M OLIEHHWBATH PEaIbHOCTh
MOJIyYEeHHOTO 3HAYCHUS (PU3UUECKOUN BEIIMYUHBI,

pelaTh KaueCTBEHHBIE 3a7au: BHICTPAUBATh JJIOTUYECKU HEMPOTHBOPEUHBYIO
[EMOYKY PACCYXJCHUW C OMOpON Ha HM3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3nYeCcKue ABIICHUS,

WCITIOJIB30BATh ITPH PEIICHUH YUEOHBIX 3a]1a4 COBPEMEHHBIE HH(POPMAIIMOHHBIE
TEXHOJOTHH JJIsl TIOUCKA, CTPYKTYpUPOBAHUS, WHTEPIIPETAIUN U TPEICTABICHUS
y4eOHOH M HAy4YHO-TIOMYJISIpHOM HWHGOPMALIMK, TOJYYEHHOW W3 pa3IMYHBIX
UCTOYHUKOB, KPUTUYECKH aHATM3UPOBAThH MOyIaeMyI0 HH(HOPMAIIHIO;

MPUBOJIUTH MPUMEPHI BKJIaJIa POCCHUICKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, O0BSICHEHHE MPOLIECCOB OKPY>KAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU
1 TEXHOJIOTHU;

UCTIONIb30BaTh TEOPETUUYECKUE 3HAHUS 1O (PU3KKE B TOBCETHEBHOM KU3HU IS
oOecrieueHus 0€30MaCHOCTH TpU OOpaIleHHd ¢ TPUOOpaMU U TEXHUYECKUMU
yCTPOMCTBaMHU, JJIsl COXPAHEHUS 3/10pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHYECKOIO
MOBEACHUS B OKPYKAIOLIEH Cpeae;



paboTaTh B TpyIIe C BBHIMOJHEHUEM PA3JIUYHBIX COIMATBHBIX POJIEH,
IUIAHUPOBATh PadOTy TPYIIBI, PAMOHAIBHO pPaCHpenessaTh OOS3aHHOCTH U
IJIAHUPOBATH JICSITEIBHOCTh B HECTAHIAPTHBIX CUTYyaIlUsIX, aJICKBAaTHO OIICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHHE paCCMAaTPUBAEMOM TIPOOIEMBI.

K koniy o0yuenus B 11 kiacce npeMeTHbIE pe3yibTaThl Ha 06a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYJAIOIITNXCS YMEHUM:

JEMOHCTPUPOBATh HAa MpUMEpax Pojb M MeCTO (U3NKU B (POPMUPOBAHUHU
COBPEMEHHOW HAy4YyHON KAapTUHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKHU U
TEXHOJIOTU, B MPAKTUYECKOW IEATEIBHOCTU JIIOJEH, IEJIOCTHOCTh M €IMHCTBO
(bu3nYecKoil KapTUHBI MUDA;

YUYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYCHHBIX (U3UYECCKUX MOJIEIICH:
TOYEUYHBIN SJICKTPUICCKUIN 3apsi, Tyd CBETa, TOYCUHBI UCTOYHUK CBETA, sIepHas
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTrO sipa MpH PEHICHUH (PU3NIECKUX
3aj1ay;

pacno3HaBath (GU3UYECKHUE SIBJICHUS (MPOLIECCH) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJICKTPOJIMHAMUKHN W KBAaHTOBOW (DU3HKH: DJICKTPUUYECKAs TPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEHCTBUSI TOKAa, B3aMMOJICUCTBHUE
MarHuTOB, JJIGKTPOMAarHUTHas WHAYKIUs, JEHCTBUE MArHUTHOTO TIOJs Ha
MIPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsf, AJIEKTPOMAarHUTHBIE KOjeOaHUS W
BOJIHBI, MPSIMOJIMHEHHOE pPacHpOCTpaHEHUE CBETa, OTPaXKEHHUE, MPETOMIICHUE,
uHTephepeHnusa, audpaknus W TOJIpPU3alus CBETa, JHUCIEPCUS CBETa,
dboTtoanekTpudeckuii 3P ekt (poTodaddeKT), CBETOBOE TaBICHNES, BOSHUKHOBCHUE
JUHENYATOro CIEeKTpa aToMa BOJOpPOJa, €CTECTBEHHAas U MCKYyCCTBEHHAas

PaguO0aKTUBHOCTD;
ONMKCHIBATh W3YYEHHBIE CBOMCTBA BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYIO  MPOBOAMMOCTb  pa3JIMYHBIX  Cped) W

AIIEKTPOMArHUTHBIE SIBICHUS (MPOLIECCHI), UCIONB3YsSd (U3NYECKUE BEIUUYHUHBI:
IIEKTPUYECKUN 3apsl, CHJIA TOKA, JIEKTPUYECKOE HAIPSIKEHUE, IEKTPUUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIas Cuia, padoTa TOKa,
WHIYKIUS MarHUTHOTO MOJsA, cuia Ammepa, cuna JlopeHna, WHIyKTUBHOCTH
KATYIIKH, SHEPTUs AJIEKTPUYECKOTO0 M MArHUTHOTO IMOJIEH, MEPHOJ M YacToTa
KoieOaHul B KoJeOAaTeTbHOM KOHTYpE, 3apsl U cuja ToKa B Ipolecce
TFAPMOHMYECKUX DJIEKTPOMAarHUTHBIX KoJeOaHud, (OKYCHOE pacCTOSHUE U
ONTHUYECKAs] CUJIa JIMH3bI, MPU ONUCAHUU TPABUIBHO TPAKTOBATh (PU3UYECKUMA
CMBIC]I HKCIOJIb3YEMBIX BEJIMYMH, MX OO0OO3HAUeHHs W EAWHMIIbI, YKa3bIBaTh
(bopMyJIBI, CBSI3BIBAIOIINE TAHHYIO (U3HUECKYIO BETUYHHY C IPYTUMH BETMUUHAMY,

ONMUCHIBATh H3YYEHHBIC KBAHTOBBIC SBIICHUS W MPOLECCHI, HCMOJIb3Ys
bu3nYecKue BEIMYMUHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acToTa CBETA, SHEPIUs U UMITYJIbC (POTOHA, MEPHOJI MOTypacnaga, SHEPIrus CBI3U



aTOMHBIX SI7IEp, TPU ONMUCAHWUU MPABUIBLHO TPAKTOBATh (U3UYECKUN CMBICIT
UCIIOJB3YEMbIX BEIMYUH, UX OO0O3HAYCHHS W €IUHMIIBI, YKa3bIBaTh (HOPMYIIbL,
CBS3BIBAIONIUE JIAaHHYIO (U3WYECKYI0 BEIWYWHY C JPYTUMH BEJIUYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBL

aHAIM3UPOBaTh (PU3MUYECKHE TMPOIECCHl U SIBJICHUS, UCIOJb3Ys (PU3NUECKUE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI MTOCJIEI0BATENILHOTO U MapaieIbHOTO
COCOMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—J/IeHma, 3aKkOH 3IEKTPOMArHUTHOU
WHIYKIUHU, 3aKOH MPSIMOJUHEHHOTO PacipOCTpPaHEHUs! CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE OWHIITEeHa Mg gororddexra,
3aKOH COXPAHEHHS DHEPruH, 3aKOH COXPAHEHUSI HMITYJIbCA, 3aKOH COXPAHECHHS
AIEKTPUYECKOTO 3apsAjia, 3aKOH COXPAHEHMs] MAacCOBOIO 4YMcIia, MOCcTysathl bopa,
3aKOH PaJIMOAaKTUBHOIO pacmaja, Py 3TOM pa3indyaTh CJIOBECHYIO (OPMYIHUPOBKY
3aKOHAa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHHWE U YCIOBUA (TpaHMIlbl, 00JIACTH)
MPUMEHUMOCTH;

OTPENIECNIATh HANIPABIICHUE BEKTOPA UHIYKIIMK MAarHUTHOTO TOJISI TPOBOIHUKA
C TOKOM, CUJIbl AMmIiepa u cuiibl JlopeHia;

CTPOUTh M OIKCHIBATH H300paKEHHE, CO37aBa€MOE€ IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh JKCIIEPUMEHTHI TI0 HCCIIEIOBAHUIO (DU3UUYECKUX SIBIICHUU W
MPOIIECCOB C HCIOJB30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUN: MPU STOM
dbopmynrpoBaTh NpodIeMy/3a1ady U TUIOTE3y YUeOHOT0 SKCIIEPUMEHTa, COOUpaTh
YCTaHOBKY M3 MPEJIOKEHHOTO 000pYI0BaHUS, POBOJAUTH ONBIT U (POPMYITHUPOBATH
BBIBO/IbI;

OCYIIECTBJISTh MPSIMbIC U KOCBEHHBIC U3MEPEHUS (PU3NUYECKUX BEIUYHH, TIPH
ATOM BBIOMpPATh ONTUMAJBHBIA CIOCOO M3MEPEHHUSI U HCIOJIh30BaTh W3BECTHHIC
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

MCCJIEIOBATh 3aBUCUMOCTH (PM3UUECKUX BEIMYUH C UCTIOJIb30BAHUEM TPSIMBIX
U3MEPEHUI: TPU 3TOM KOHCTPYHPOBATH YCTAHOBKY, (DUKCHUPOBATH PE3YyJIbTATHI
MOJIyYeHHOW 3aBUCHUMOCTH (DM3MYECKUX BEJIMYMH B BHUAE TAOIUL U TpadHKOB,
JIeJaTh BBIBO/JIBI IO pe3yJibTaTaM UCCIIEOBAHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEAECHUU UCCIEIOBAHUM B
paMKax yd4eOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIIEeOBATEIHCKON U TPOCKTHOU
NESATETLHOCTH C HMCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPONCTB M JTaOOPATOPHOTO
0o00opy10BaHUS;

pemiatb pacu€THbIC 3aJa4yd C SIBHO 3aJaHHOM (DU3UYECKOM MOJIEIbIO,
UCIOJNIB3Ys (PU3UYECKUE 3aKOHBI M TIPUHIIMITHI, HA OCHOBE aHaJN3a YCJIOBHS 3a/1auu
BBIOMPATh (PU3UYECKYIO MOJECIb, BBIACHITh (PU3UUECKHE BEIMYWUHBI U (POPMYIIHI,
HEOOXoaUMbIe NJisi €€ PEIIeHUs, TPOBOAUTh PACUYEThl M OICHUBATH PEaJTbHOCTh
MOJTY4YE€HHOT0 3HaueHUsI GU3NIECKON BEJIMUUHBL;



pelaTh Ka4eCTBEHHbIE 3a/1a4i: BbICTPAUBATh JIOTHUYECKH HEMPOTUBOPEUHBYIO
LEMOYKY PACCYXKIEHUH C OMNOpPOM Ha M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
bu3ndecKue SIBICHNUS;

UCIIOJIb30BAaTh IIPH PEIICHUH YUEOHBIX 3a/1a4 COBPEMEHHbIE HH()OPMALIMOHHBIE
TEXHOJIOTHH JUISl TIOMCKA, CTPYKTYPUPOBAaHHUsI, HHTEPIPETAUUN U IPEICTABICHUS
y4eOHOW ¥ Hay4HO-TIOMYJApHOW WH(GOpPMAIUHU, TMOJIYYCHHON W3 pa3IMYHbIX
UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBAThH MOIy4aeMyI0 HH(POPMAIIHUIO;

OOBSCHATh NPUHLMIIBI JEHCTBUS MAallWH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3nuyaTh YCJIOBUSA UX O€30MACHOTO MCIOJIb30BAaHUS B IOBCEJHEBHOU
KU3HY;

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

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS 110 (PU3KKE B TOBCEIHEBHOM JKU3HU IS
oOecrieueHus: 0€30MaCHOCTH MpU OOpalmeHuu ¢ OpuOopaMu M TEXHUYECKUMH
YCTPOMCTBAMH, JIJIi COXPAHEHUS 30POBbA M COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
MIOBEACHUS B OKPYKAIOLIEH Cpeae;

paboTaTh B TIpyNIE C BBIIOJHEHUEM pAa3JIMYHBIX COLUAIbHBIX pOJEil,
IUIAHUPOBaTh pabOTy TpPyNIbl, PALMOHAIBHO pacHpelessTh OO0sI3aHHOCTU U
IUIAHUPOBATH JIESITEIIbHOCTh B HECTAHAAPTHBIX CUTYALMSIX, aJIEKBATHO OLICHHBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

HaumenoBanue pa3xelioB U TEM

KoaunuyecTBO 4acoB

DJIeKTpOoHHbIe (LM (ppoBbIE)

Ne i/mt KourpoJsbnbie | IIpakTHyeckue
NPOrpaMMbl Bcero o0pa3oBaTe/IbHbIE PecypChl
padoThI padoThbI
Paznea 1. PU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUA
11 ®u3KKa ¥ METOJIbI HAYYHOT'O IIO3HAHUS 2 https://m.edsoo.ru/U9A7TW1K5E
Htoro no pazneny 2
Paznean 2. MEXAHUKA
2.1 Kunemaruka https://m.eds00.ru/BOC4C7J3K
2.2 Junamuka https://m.eds00.ru/O8D5S0P60
2.3 3aKOHBI COXPAHECHHS B MEXaHHUKE 1 1 https://m.edsoo.ru/N7L605UOR
Hroro no paszneny 18
Paznea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJANHAMUKA
o i o
3.1 CHOBBL MOTCKYIBPHOTKHHETHHACUROR 9 1 https://m.edso0.ru/N5SO7Q8C1J
TEOpun
3.2 OCHOBBI TEpPMOAMHAMUKHI 10 1 https://m.edsoo.ru/Y3X3B8H1R
A .
3.3  PETATHBIE COCTORMIA BEMECTR 5 htps://m.eds00.ru/H5YOYBUON
@da30BbIE IEPEXOBI
Hroro no paszneny 24
Paznen 4. JIEKTPOJANHAMUKA
4.1 DneKTpocTaTuKa 10 1 1 https://m.edso00.ru/L6V2T3WA4D



https://m.edsoo.ru/U9A7W1K5E
https://m.edsoo.ru/B0C4C7J3K
https://m.edsoo.ru/O8D5S0P6O
https://m.edsoo.ru/N7L6O5U0R
https://m.edsoo.ru/N5O7Q8C1J
https://m.edsoo.ru/Y3X3B8H1R
https://m.edsoo.ru/H5Y0Y6U0N
https://m.edsoo.ru/L6V2T3W4D

IToCTOSIHHBIN 2JIEKTPUYECKHUM TOK.

4.2 12 https://m.edsoo.ru/D1POD5NOV
Toku B pa3nu4HBIX cpenax
Wroro no pazneny 22
Pe3epBHOE Bpems 2 https://m.eds00.ru/POC605E6S
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/D1P0D5N0V
https://m.edsoo.ru/P0C6O5E6S

11 KJIACC

HaumeHoBaHue pa3jiesioB U TeM

KoaunuyecTBO 4acoB

JuaekTpoHHbIe (HU(POBHIE)

Ne i/mt KourpoJusbnbie | IIpakTuyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/IbHbIE PeCypChl
padoThI padoThI
Pazpnen 1. JIEKTPOJANHAMUKA
M C)
1.1 ATHITHOC HOME. JHCKIpOMATHHTHAL 11 1 3 https://m.edsoo.ru/L8V7X2H6F
WHTYKITUS
Htoro no paznemny 11
Paznea 2. KOJIEBAHUSA U BOJIHbBI
M
2.1 CAMITCCRIE H SICKTPOMATHITHEIC 9 1 https://m.eds00.ru/POC100X1V
KoseOaHus
M
2.2 CRATITCCRIE T SICKTPOMATHITHEIC 5 1 https://m.edsoo.ru/O8F2M8K6Y
BOJIHBI
2.3 Ontuka 10 3 https://m.eds00.ru/RSLISONSW
Hroro no paszneny 24

Pasnea 3. OCHOBBI CIEIIMAJIBHON TEOPUH OTHOCHUTEJIBHOCTH

3.1

OcHOBBI cielMaIbHOM Teopun
OTHOCHUTEIIEHOCTH

4

1

https://m.eds00.ru/Q3T7Z8R1R

Hroro no pazneny

Pasznen 4. KBAHTOBASA ®U3UKA

4.1 JIEMEHTHLI KBAHTOBOU OIITUKH https://m.edsoo.ru/P4G8V5U4Z
4.2 Crpoenue aToma https://m.edso00.ru/X1G1M9Q3I
4.3 AToMHOE SApO https://m.edsoo.ru/D8Y6EST4W



https://m.edsoo.ru/L8V7X2H6F
https://m.edsoo.ru/P0C1O0X1V
https://m.edsoo.ru/O8F2M8K6Y
https://m.edsoo.ru/R5L9S0N5W
https://m.edsoo.ru/Q3T7Z8R1R
https://m.edsoo.ru/P4G8V5U4Z
https://m.edsoo.ru/X1G1M9Q3I
https://m.edsoo.ru/D8Y6E8T4W

Hroro no pazneny 15
Paznen 5. 9JIEMEHTbBI ACTPOHOMUU U ACTPODPU3UKHA

5.1 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3UKH 7 https://m.edsoo.ru/W2W3W2Y5C
Wroro no pazaeny 7
Paznesn 6. OBOBIIAIOHIEE IOBTOPEHUE

6.1 O06o0maroriee NTOBTOPCHHE 4 https://m.eds00.ru/G4V7A6T4L
Htoro no paznemny 4
Pe3epBHOE Bpems 3 https://m.edsoo.ru/A1Y1X0T3P
OBIIEE KOJIMYECTBO YACOB I10 68
[TPOTPAMME



https://m.edsoo.ru/W2W3W2Y5C
https://m.edsoo.ru/G4V7A6T4L
https://m.edsoo.ru/A1Y1X0T3P

ITOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThbI

Jara
U3yYEeHUsS

DJIeKTpPOHHbIe U (pPOBbIE
o0pa3oBaTe/bHbIE PeCypchl

®usuka — HayKa O IPUPOJE.
Hayunsie MeTobl NO3HAHUS
OKPY’KaroIllero MUpa

https://m.edsoo.ru/E217J5M0Q

Ponb 1 MecTo usuku B
(hopMHUPOBaHUH COBPEMEHHOM
HAy4YHOU KapTUHBI MUDA, B
MIPAKTUYECKON JESITeIbHOCTU
Jroen

https://m.edso0.ru/M9G2U7G3Y

MexaHndeckoe IBHKEHHEC.
OTHOCHUTENHLHOCTD
MEXaHMYECKOI'0 JIBUKCHUS.
[Iepememienue, CKOpOCTb,
YCKOpEHHE

https://m.edsoo.ru/P6K2M1J8Y

PaBHOMEpHOE IIPSIMOJIMHEWHOE
JBKEHUE

https://m.edsoo.ru/T1K7L3W6W

PaBHOyCKOpEHHOE
HpﬂMOHHHeﬁHOG JABUXXCHUEC

https://m.edsoo.ru/P1K4R5T8E

CB0OOIHOE TaeHHE.
Y ckopenue cBOOOTHOTO
ImagCHUuA

https://m.edsoo.ru/D8Y0Q3J8C



https://m.edsoo.ru/E2I7J5M0Q
https://m.edsoo.ru/M9G2U7G3Y
https://m.edsoo.ru/P6K2M1J8Y
https://m.edsoo.ru/T1K7L3W6W
https://m.edsoo.ru/P1K4R5T8E
https://m.edsoo.ru/D8Y0Q3J8C

KpuBosnHelHOE ABUXKEHUE.
JIBr>keHUE MaTepraIbHON TOUKHU
10 OKPYXHOCTH

https://m.edsoo.ru/L200X7X5R

IIpuHLUII OTHOCUTENIBHOCTH
lNanmnes. MaepuuanbsHble
cuctembl otrcuera. [lepBriit
3aKkoH HproToHa

https://m.edsoo.ru/E2T5A6R2R

Macca tena. Cuia. [lpunnun
cynepnosuiuu cuil. Bropoi
3akoH HproToHa 1uist
MarepuaibHON TOUKU

https://m.edsoo0.ru/C6Y314T90

10

Tpernii 3akoH HproToHA 1151
MaTepHalbHBIX TOUYEK

https://m.edsoo.ru/F3L2EIN8O

11

3aKOH BCEMUPHOTO TATOTEHUSI.
Cuna tspxectu. Ilepas
KOCMHUYECKast CKOPOCTb

https://m.edsoo.ru/Y7V6A910U

12

Cuna ynpyrocrtu. 3akoH ['yka.
Bec Tena

https://m.eds00.ru/S107Y6Z240Q

13

Cuna tpenus. Koapduunent
TpeHus. Cuiia COnpoOTUBIICHUS
MU JABMKEHUH TeJla B )KUAKOCTH
WIIN Ta3e

https://m.edso0.ru/0O713Z705R

14

IloctynarenbHoe U
BpalllaTeIbHOE ABH)KEHUE
abCOIIOTHO TBEPOTO Tena.
MowmenT cunsl. [lnedo cuibl.
VYcnoBust paBHOBECUS TBEPAOTO
Tena

https://m.edsoo.ru/F7P3NOX1K



https://m.edsoo.ru/L2O0X7X5R
https://m.edsoo.ru/E2T5A6R2R
https://m.edsoo.ru/C6Y3I4T9O
https://m.edsoo.ru/F3L2E1N8O
https://m.edsoo.ru/Y7V6A9I0U
https://m.edsoo.ru/S1O7Y6Z4Q
https://m.edsoo.ru/O7I3Z7O5R
https://m.edsoo.ru/F7P3N0X1K

15

NMnynsc MaTepuabHOM TOYKH,
CUCTEMBbI MaTepUAIIbHBIX TOYEK.
Nmnynbe cumbl. 3akoH
COXpaHEHUsl UMITYJIbCA.
PeakTuBHOE nBUXKEHUE

https://m.edsoo.ru/H5D7TOB4E

16

PaGota u MOLTHOCTD CHUIIBL.
Kunernueckas sHeprust
MarepuaibHON TOUKU. Teopema
00 U3MEHEHUU KUHETHYEeCKOW
SHEPTUH

https://m.edsoo.ru/P1V3K5W1P

17

IloTeHunanpHas SHEPTHUs.
IloTeHunanpHas 3HEpPIrUs ynpyro
ne(GopMUPOBaHHON NPYKUHBI.
[ToreHmanpHas 3Heprus Teyna
BOJIM3U MOBEPXHOCTH 3eMIIU

https://m.edsoo.ru/W8A7F7M5D

18

[TorenumaneHble U
HEMOTEHMaIbHbIE CHIIbI. CBSI3b
paboTHl HEMOTEHITUATBHBIX CHIT
C U3BMEHEHUEM MEXaHUYECKOU
SHEPTUU CUCTEMBI TeJl. 3aKOH
COXpPAHEHUS MEXAHUYECKOMN
JSHEpPruu

https://m.eds00.ru/Z607T1Y0OW

19

JlabopaTtopHas pabota
«MccnenoBanue cBsizu pabOTHI
CHJIBI C U3BMCHCHHUEM
MEXaHMYECKOI dHEepruu Teja Ha
IIpUMEpPEe PACTHKEHUS
PE3UHOBOTO KI'yTa»

https://m.edsoo.ru/USK5R2F8U



https://m.edsoo.ru/H5D7T0B4E
https://m.edsoo.ru/P1V3K5W1P
https://m.edsoo.ru/W8A7F7M5D
https://m.edsoo.ru/Z6O7T1Y0W
https://m.edsoo.ru/U8K5R2F8U

20

KonrponsHas pabora o teme
«Kunemartuka. Jlunamuka.
3aKOHBI COXpPaHECHHS B
MEXaHUKE»

https://m.edsoo.ru/T7K9U6POU

21

OcCHOBHBIE TIOJIOKEHUS
MOJICKYJISIPHO-KMHETUYECKOM
Teopun. bpoyHoBcKOe
newkenue. uddysus

https://m.edsoo.ru/W9Y8G6N2B

22

Xapakrep ABUKECHUS U
B3aMMO/ICHCTBUS YaCTHI]
BelecTBa. Mojenu CTpOCHUS
ra3oB, JKUAKOCTEU U TBEPIBIX
Ten

https://m.edsoo.ru/B9Z2W7H6V

23

Macca monexyn. KonnyectBo
BemectBa. [locrosinaas
ABoraapo

https://m.edsoo0.ru/X6P9D004R

24

TennoBoe paBHOBECHE.
Temneparypa u e€ usMepeHue.
[Ixana remneparyp Llenbcus

https://m.edso0.ru/S9H7NOC9G

25

WUneanpuerii raz 8 MKT.
OcnosHoe ypaBHeHne MKT

https://m.edsoo.ru/P8Z7G8W1B

26

AOcomtoTHas TemnepaTypa Kak
Mepa CpeIHEN KHHETUYECKOM
OHEPIUH ABVIKCHUSA MOJICKYIIL.
YpaBHenue Menpeneena-
Knaneiipona

https://m.edsoo.ru/T1D8S610W

27

3akoH J/lampToHa. ["a30BbIC
3aKOHBI

https://m.edsoo.ru/02B9U2D3K



https://m.edsoo.ru/T7K9U6P0U
https://m.edsoo.ru/W9Y8G6N2B
https://m.edsoo.ru/B9Z2W7H6V
https://m.edsoo.ru/X6P9D0O4R
https://m.edsoo.ru/S9H7N0C9G
https://m.edsoo.ru/P8Z7G8W1B
https://m.edsoo.ru/T1D8S6I0W
https://m.edsoo.ru/O2B9U2D3K

28

Jlaboparopnas pabota
«HccnenoBanue 3aBUCHMOCTH
MEKIy MapaMeTpaMu COCTOSIHUS
Pa3peKEHHOTO ra3ay

https://m.edsoo.ru/I2K2B2K9B

29

W3onporeccs! B MI€aIbHOM ra3e
U uX rpaduyueckoe
MPEeICTaBICHHUE

https://m.edsoo.ru/K6V3N5R4H

30

BryTtpeHnHss sHeprus
TEPMOAMHAMUYECKON CUCTEMBI U
COco0bI €€ N3MEHEHMUS.
KonnyecTBo TemioTs v padora.
BuyTpenHss sHeprus
OJIHOATOMHOI'0 HJICAJIbHOTO Ta3a

https://m.edsoo.ru/V7F1C7N4Z

31

Buapl Teronepenaun

https://m.edsoo.ru/X3N2U0B8H

32

VYV nenpHas TEIIOEMKOCTD
BenrecTsa. KoiImuecTBo TEMIOTEI
MIpH TeIuIonepeaaye.
AnmabaTHsIif Iporiecc

https://m.edsoo.ru/B6M9Z6E6Z

33

IIepBblil 3aKOH TEPMOAVMHAMUKH
U €ro NpUMEHEHHE K
U30Ipoueccam

https://m.edsoo.ru/C2W0B8N9B

34

HeoOpatumocTs nporieccoB B
npupoze. Bropoii 3akoH
TEPMOJUHAMUKHA

https://m.edsoo.ru/Y219P2D8R

35

[punuun nevicteus u KIT/{
TEIJIOBOM MAIlIMHBI

https://m.edsoo.ru/M5V2V8Q3K

36

Huxn Kapno u ero KITJ{

https://m.edsoo.ru/POB5H2R70



https://m.edsoo.ru/I2K2B2K9B
https://m.edsoo.ru/K6V3N5R4H
https://m.edsoo.ru/V7F1C7N4Z
https://m.edsoo.ru/X3N2U0B8H
https://m.edsoo.ru/B6M9Z6E6Z
https://m.edsoo.ru/C2W0B8N9B
https://m.edsoo.ru/Y2I9P2D8R
https://m.edsoo.ru/M5V2V8Q3K
https://m.edsoo.ru/P0B5H2R7O

37

DKosornyeckue mpoodIeMbl
TETIOIHEPTETHKH

https://m.edsoo.ru/M9L9K2T2D

38

Oo6o0maromuit ypok
«MonexynsipHas pU3MKa.
OCHOBBI TEPMOIMHAMUKID)

https://m.edsoo.ru/J3POM3M8U

39

KonrponsHas pabora o Teme
«MonexynsipHas pU3MKa.
OCHOBBI TEPMOIMHAMUKI

https://m.edsoo.ru/T5D8B2H8P

40

[TapooGpazoBanue u
KoHieHcanus. Mcnapenue n
KUIIEHUE

https://m.edsoo.ru/L6P7V0OV5K

41

AOGCOIIOTHAS M OTHOCUTEIbHAS
BJI&KHOCTb BO3/1yXa.
Hacsiennsiit nap

https://m.eds00.ru/0O0Z1Y4AT7V

42

TeEpnoe Temno.
Kpucrannmuueckue u amopgHbie
Tena. AHU30TPONUS CBOMCTB
Kpuctamwios. JKunkue
Kkpuctaibsl. CoBpeMEHHbIE
MaTrepHuabl

https://m.edsoo.ru/Y110X402N

43

[1naBneHue u KpucTamIU3anus.
VY enapHas TEIIOTA IDIABICHUS.
CyO6numarus

https://m.edsoo.ru/I12D111B7Z

44

ypaBHeHI/IC TEIIOBOro OajlaHca

https://m.edsoo.ru/Z1E3H5N9R

45

DJeKTpu3anus Tell.
DnekTpuyeckuit 3apsan. [Isa
BH/JIa AIIEKTPUUECKUX 3aPsI0B

https://m.edso0.ru/F60O5VAGTT



https://m.edsoo.ru/M9L9K2T2D
https://m.edsoo.ru/J3P0M3M8U
https://m.edsoo.ru/T5D8B2H8P
https://m.edsoo.ru/L6P7V0V5K
https://m.edsoo.ru/O0Z1Y4T7V
https://m.edsoo.ru/Y1I0X4O2N
https://m.edsoo.ru/I2D1I1B7Z
https://m.edsoo.ru/Z1E3H5N9R
https://m.edsoo.ru/F6O5V4G7T

46

[IpoBOHUKHU, TUBTIEKTPUKHU U
MOJYyIPOBOJAHUKH. 3aKOH
COXpPAHEHUS JIECKTPUUECKOTO
3apsia

https://m.edsoo.ru/Y3C60902E

47

BzaumopeiicTBue 3aps10B.
3akon Kynona. Toueunbrit
ANEKTPUYECKUH 3apsij

https://m.edsoo.ru/C7L3D2A3E

48

HanpsxkénnocTth
INEKTpUYECKOro noiis. [Ipunnun
CYNEPIIO3ULINU 3JIEKTPUUECKUX
nojei. Jlunuu HanpsKEHHOCTH

https://m.edsoo.ru/L6H5X6VOF

49

Pabora cui
3JIEKTPOCTATHYECKOTO MOJIS.
Ilorennuan. PazHocts
MMOTSHIINAJIOB

https://m.edsoo.ru/Y3S7V905E

50

HpOBOI[HI/IKI/I " IUDJICKTPUKHU B
QJICKTPOCTATUYCCKOM IT0JIC.
Z[I/IBJ'ICKTpI/I‘-ICCKaSI
MMPOHUIIACMOCTDb

https://m.edsoo.ru/\VV6B9B9C2F

51

OnextpoémkocTs. Konnencarop

https://m.eds00.ru/T954S0D9Z

52

DNEeKTPOEMKOCTD MIIOCKOTO
KOHJIEHCAaTOpa. DHEPTUs
3apsHKEHHOTO KOHJIEHCATOpa

https://m.edsoo.ru/U1P2A6M4T

53

JlaGopatopHnas pabora
"N3mepenue 31eKTpoEMKOCTH
KOHJeHcaTopa"

https://m.edsoo.ru/USA5V5TON

54

[IpuHIMn nercTBus u
MIPUMEHEHNE KOHEHCATOPOB,

https://m.edso0.ru/Q4G7F3C8X



https://m.edsoo.ru/Y3C6O9O2E
https://m.edsoo.ru/C7L3D2A3E
https://m.edsoo.ru/L6H5X6V0F
https://m.edsoo.ru/Y3S7V9O5E
https://m.edsoo.ru/V6B9B9C2F
https://m.edsoo.ru/T9S4S0D9Z
https://m.edsoo.ru/U1P2A6M4T
https://m.edsoo.ru/U8A5V5T0N
https://m.edsoo.ru/Q4G7F3C8X

KOIMPOBAJIBLHOTO amnmnapara,
CTpyHHOTO MpPUHTEpA.
DneKTpocTaTHuecKas 3aluTa.
3a3emIieHue AIEKTPOIpUOOpPOB

55

DNEKTPUUECKUN TOK, YCIOBUS
€ro CyIIeCTBOBaHUSI.
IlocTosauEb TOK. CHia ToKa.
Hanpsioxenue. ConpoTuBieHue.
3akoH Oma 11 yyacTka uenu

https://m.edsoo.ru/R1D0X4D2D

56

[TocnenoBarensHOE,
napauiesibHOe, CMEIIaHHOE
COEIMHEHHE MPOBOTHUKOB.
JlaGopaTopHas paboTta
«M3y4yeHue cMenanHoro
COCMHEHUS PE3UCTOPOB

0.5

https://m.edsoo.ru/E6M2W7W7S

57

PaGota u moutHOCTH
3IEKTPUUYECKOTO TOKA. 3aKOH
xoynsa-Jlenna

https://m.edsoo.ru/FOP117R3B

58

3akoH OMa 11 OJTHOM
(3aMKHYTOM) 2JIEKTPUYECKOMH
nenu. Koporkoe 3aMbIkaHue.
JlabopaTopHas pabota
«3mepenune DJIC ncrounuka
TOKa ¥ €r0 BHYTPEHHETO
COIPOTHBIICHUS

0.5

https://m.edsoo.ru/A3SW9HOE7R

59

PesepBHblitl ypok. KonTponbHas
pabota 1o Teme
"DnexTpoanHamuka" /

https://m.edsoo.ru/COP3M7K1P



https://m.edsoo.ru/R1D0X4D2D
https://m.edsoo.ru/E6M2W7W7S
https://m.edsoo.ru/F0P1I7R3B
https://m.edsoo.ru/A3W9H0E7R
https://m.edsoo.ru/C0P3M7K1P

Bcepoccuiickas npoBepodHas
paborta

60

Oo6o0maromuit ypok
«DNEeKTpOoANHAMHKAY /
Bcepoccuiickas npoBepodHas
paborta

https://m.edsoo.ru/C110M213L

61

DneKTpOHHAs IPOBOJAUMOCTD
TBEPABIX METAJLIOB.
3aBUCUMOCTb COIIPOTUBIICHUS
METAJUIOB OT TEMIIEPaTyPBhl.
CBepXIpoBOIUMOCTh

https://m.edsoo.ru/H7X1W5B7N

62

DNEKTPUUECKUN TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITyYKOB

https://m.edsoo.ru/M7X2N2F9U

63

[TonynpoBoaHUKH, UX
cOOCTBEHHAs M TPUMECHAs
npoBoauMOocTh. CBoiicTBa p—N-
nepexoxa. [lonynpoBogHUKOBbBIE
npubopsI

https://m.edsoo.ru/N7T4N7L6C

64

DNEeKTPUUIECKHI TOK B
pacTBopax M pacriaBax
AJIEKTPOJIUTOB.
DNEeKTPOIUTHYECKAS
JUCCOIUAIUS. DIEKTPOIIN3

https://m.edsoo.ru/Z4G7R716D

65

DIJIEKTPUYECKUH TOK B ra3ax.
CaMocCTOSITEeNIbHBIN 1
HECaMOCTOSITENIbHBIN pa3psI.
Monnus. [nazma

https://m.edsoo.ru/Z8P8F7F4P



https://m.edsoo.ru/C1I0M2I3L
https://m.edsoo.ru/H7X1W5B7N
https://m.edsoo.ru/M7X2N2F9U
https://m.edsoo.ru/N7T4N7L6C
https://m.edsoo.ru/Z4G7R7I6D
https://m.edsoo.ru/Z8P8F7F4P

66

DneKkTpudeckue npudopsl U
YCTPOMCTBA M UX MPAKTUYCCKOE
npuMeHeHue. [IpaBuiia TeXHUKH
0C30ITaCHOCTH

https://m.edsoo.ru/N9H2I3R1S

67

KonrtponsHas pabora o Teme
«Dnektpocratuka. [locTostHHBIN
3JeKTpudecKuil Tok. Toku B
Pa3IUYHBIX Cpeiax»

https://m.edsoo.ru/Q3H4L9K6L

68

Pe3epBHblii ypok.
O60061maronuii ypok mo Temam
10 xmacca

https://m.edsoo0.ru/C3X1NON1U

OBIIEE KOJIMYECTBO YACOB 110
[TPO'PAMME

68



https://m.edsoo.ru/N9H2I3R1S
https://m.edsoo.ru/Q3H4L9K6L
https://m.edsoo.ru/C3X1N0N1U

11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/ibHbIE PeCYpPChI

ITocTossHHBIC MATHUTHI M X
B3anMoOAercTBHE. MarHuTHOE
noje. Bekrop MarHuTHOH
MHIyKUUU. JIMHUM MarHUTHOM
WHIYKUWU

https://m.edsoo.ru/HOU4E7X4E

MarauTHO€E 1oJIe MPOBOJIHHUKA C
TokoM. OnbIT Dpcrena.
BzaumopeiicTBue npoBOAHUKOB
C TOKOM

https://m.edsoo.ru/V1Z3R3J2]

JIaboparopHast pabota
«M3y4eHne MarHuTHOTO OIS
KaTYIIKA C TOKOM)

https://m.edsoo.ru/H8C7R2H5W

JlelicTBME€ MarHUTHOTO TTOJIS Ha
MIPOBOAHMK C TOKOM. Cuiia
Awmmnepa. JlaGoparopHas paboTa
«HccnenoBanue nenucTBUS
IIOCTOSIHHOTO MAarHUTa Ha PaMKy
C TOKOM»

https://m.edsoo.ru/EQOL0OJ1L8U

JlelicTBME€ MarHUTHOTO TTOJIS Ha
JBIKYIIYIOCS 3apSKEHHYIO
gactuny. Cuna JlopeHua.
Pab6ota cunbl Jlopenna

https://m.edsoo.ru/TSH1A1A7M



https://m.edsoo.ru/H0U4E7X4E
https://m.edsoo.ru/V1Z3R3J2J
https://m.edsoo.ru/H8C7R2H5W
https://m.edsoo.ru/E0L0J1L8U
https://m.edsoo.ru/T5H1A1A7M

DNeKTpOMarHuTHask UHIYKIUS.
[ToTok BekTOpa MarHUTHOM
unayknuu. 2J1C uHayKImu.
3aKOH 3JIEKTPOMarHuTHOM
unaykiuu dapanes

https://m.edsoo.ru/T1ITS5A0D9N

JlaGopaTopHas pabora
«HccrnenoBanue sBICHUS
AJIEKTPOMATHUTHOW MHTyKIIHI)

https://m.edsoo.ru/I1M7Q5N2H

NupykTuBHOCTB. SIBIEHUE
camonHykuuu. J1C
CaMOMHAYKIUU. DHEPIUsl
MarHMTHOTO TOJISl KaTyIIKH C
TOKOM. DJIEKTPOMarHuTHOE
rmoJje

https://m.edsoo.ru/L8W511J1Y

TexHuueckue ycTpoicTBa U UX
IIPUMEHEHHE: TOCTOSTHHBIE
MarHuThl, 3JI€KTPOMArHUTHI,
ANEKTPOABUTaTENb, YCKOPUTEIN
3JIEMEHTApHBIX YaCTHII,
WHAYKIIMOHHAS TIeYb

https://m.edsoo.ru/U2F2B202R

10

O06o0maromuit ypok
«MarzauTtHoe 110J1€E.
SHGKTPOMaFHI/ITHaSI I/IHI[}IKIII/ISI»

https://m.edsoo.ru/10B0D4U1D

11

KonTponbHas pabota mo Teme
«MaruurtHoe 1ojJe.
DneKTpoMarHuTHast MHIYKIUS»

https://m.edsoo.ru/Q9H5NIV6T

12

CB00o/1HBIE MEXaHNUECKUE
Konebanus. ['apmMoHHUeckue
KosiebaHus. YpaBHEHHE

https://m.edsoo0.ru/N2A1A5T60



https://m.edsoo.ru/T1T5A0D9N
https://m.edsoo.ru/I1M7Q5N2H
https://m.edsoo.ru/L8W5I1J1Y
https://m.edsoo.ru/U2F2B2O2R
https://m.edsoo.ru/I0B0D4U1D
https://m.edsoo.ru/Q9H5N9V6T
https://m.edsoo.ru/N2A1A5T6O

TapMOHHYECKHUX KOJIeOaHUH.
[MpeBparieHue SHEPrUum

13

JIaboparopHast pabota
«HccnenoBanre 3aBUCUMOCTH
MePHOJIa MAJIBIX KOJICOAHMIA
rpy3a Ha HUTHU OT JUTUHBI HUTH H
Macchl Ipy3a»

https://m.edsoo.ru/K107Y3K9U

14

KonebatenbHblil KOHTYD.
CB00OIHBIC AJIEKTPOMArHUTHBIE
Koje0aHus B UA€aIbHOM
KoJe0aTeIbHOM KOHTYpE.
AHanorust Mexuy
MEXaHUYECKUMU U
AIEKTPOMATrHUTHBIMH
KOJICOaHUSIMU

https://m.edsoo.ru/\V0J3T1W9H

15

®opmyna Tomcona. 3akoH
COXpaHEHUsl SHEPTUH B
UJIeaTbHOM KOJIe0aTEeThbHOM
KOHTYpEe

https://m.edsoo.ru/H1V3C8N5E

16

IIpencraBienue o 3aTyXarOUIMX
Kosie6aHusAX. BoIHyX1eHHbIE
MEXaHUYECKUe KoJaeOaHmsl.
Pesonanc. BeinyxaeHHbIe
AJIEKTPOMarHuTHbIE KoieOaHus

https://m.edso0.ru/F1Z4T178V

17

IIepeMeHHBIN TOK.
CuHyconanbHbII IEpEMEHHBIN
TOK. MOIIIHOCTh IEPEMEHHOTO
TOKa. AMIUIUTY/IHOE U

https://m.edsoo.ru/C215V5L6F



https://m.edsoo.ru/K1O7Y3K9U
https://m.edsoo.ru/V0J3T1W9H
https://m.edsoo.ru/H1V3C8N5E
https://m.edsoo.ru/F1Z4T1Z8V
https://m.edsoo.ru/C2I5V5L6F

JIEHCTBYIOIEE 3HAYEHNUE CHUIIbI
TOKa U HaNpsHKEHUS

18

Tpauchopmarop.
[IpousBoxacTBo, nepenaya u
noTpeOIeHne SICKTPUIECKOI
SHEPTUn

https://m.edsoo.ru/P8T9P3F5I

19

YCTpOUCTBO U MPAKTUYECKOE
IIPUMEHEHHUE IEKTPUIECKOTO
3BOHKA, F€HEpaTopa
IIEPEMEHHOT0 TOKA, JIMHUN
NIeKTponepeay

https://m.edsoo.ru/J3L8B2K1M

20

DKOJIOTrM4eCKHEe PUCKU TIPU
MPOU3BOACTBE AJIEKTPOIHEPTUH.
Kynberypa ucnons3oBanus
3JIEKTPOIHEPIUU B
MMOBCEAHEBHOM KU3HU

https://m.edsoo.ru/Z8K80O3H5K

21

MexaHnuyeckue BOJIHBI, yCIOBUS
pacnpoctpanenus. [lepuon.
CkopocTb pacnipocTpaHEHHS U
JuInHa BOJIHBL. [lonepeunsie u
IIPOJIOJIbHBIE BOJIHBI

https://m.edso00.ru/Q1U3Z7T0S

22

3Byk. CKOpOCTB 3BYyKa.

I'poMkocTh 3ByKa. BeicoTa TOHA.

TemOp 3ByKa

https://m.edsoo.ru/E3S3D6L6J

23

BHGKTPOMaFHI/ITHBIe BOJIHBI, UX
cBoKcTBa U cKopocTh. [lIkana
3J€KTPOMAarHUTHBIX BOJIH

https://m.edso0.ru/S3VOL6F1G



https://m.edsoo.ru/P8T9P3F5I
https://m.edsoo.ru/J3L8B2K1M
https://m.edsoo.ru/Z8K8O3H5K
https://m.edsoo.ru/Q1U3Z7T0S
https://m.edsoo.ru/E3S3D6L6J
https://m.edsoo.ru/S3V0L6F1G

24

[TpuHIIMIIBI paIKOCBS3U U
TeneBuaeHus. Pa3Butue cpeacTs
cBsI3u. Pagnonokamus

https://m.edso00.ru/0O6J1L7Z8Z

25

KonrponsHas pabora
«Konebanud 1 BOJIHBD)

https://m.edsoo.ru/B5W7Z4K9G

26

[IpssMmonuneHOe
pacnpoCTpaHEHUE CBETA B
oaHopoaHOoM cpeae. Toueunbli
HWCTOYHHUK cBeTa. JIyu cBera

https://m.edsoo.ru/Z7W5T8A7B

27

OTtpakenue cBeTa. 3aKOHbI
oTrpaxkeHus ceera. [loctpoenue
M300paKEHUH B INIOCKOM
3epKaie

https://m.edsoo.ru/V5F9T1B2S

28

[Ipenomiuenue ceera. [lonnoe
BHYTpPEHHEE OTpaKE€HUE.
[IpenenbHbIN yroa NOJIHOTO
BHYTPEHHET0 OTPaKEHUS

https://m.edsoo.ru/R7B9T3Q3U

29

JlabopaTtopHas pabota
«3mepenune nokazaresns
MIPEIOMIIEHUS CTEKIIa»

https://m.edsoo.ru/A4AM9R4A8Y

30

JIunsel. [loctpoenne
n300pakeHUH B JIMH3E.
®opmyIia TOHKOHN JIMH3BI.
VYBenu4ueHue JTUH3bI

https://m.edso0.ru/F7Y9J1Q0T

31

JlaGopatopHnas pabora
«HccnenoBanue CBONCTB
M300paKeHUH B JIMH3AX»

https://m.edsoo.ru/B2L40Q4U8J



https://m.edsoo.ru/O6J1L7Z8Z
https://m.edsoo.ru/B5W7Z4K9G
https://m.edsoo.ru/Z7W5T8A7B
https://m.edsoo.ru/V5F9T1B2S
https://m.edsoo.ru/R7B9T3Q3U
https://m.edsoo.ru/A4M9R4A8Y
https://m.edsoo.ru/F7Y9J1Q0T
https://m.edsoo.ru/B2L4Q4U8J

32

Hucnepcus ceera. CroxxHbIN
coctaB Oenoro cBera. L[Ber.
JlaGopaTopHas pabora
«Habmonenne aucnepcun
CBETa»

https://m.edsoo.ru/X4W6F1E4N

33

WuTepdepennys ceera.
Judpakuus cBeta.
JudpakuonHas pemeéTka

https://m.edsoo.ru/R1C4V3B0OE

34

[TonepedHOCTh CBETOBBIX BOJIH.
IHonspusanusa ceera

https://m.edsoo.ru/S2Q5G8P1U

35

OnTrueckue npuOOpsI U
YCTPOMCTBA U YCIIOBHS UX
0€30MacHOTO MPUMEHEHUS

https://m.edso0.ru/Q1Q1L0B4N

36

['panu1ibl MPUMEHUMOCTH
KJIACCUYECKOU MEXAHUKH.
[ToctynaTel cnennaibHOM
TEOPUH OTHOCUTEIHHOCTH

https://m.edsoo.ru/C7L8VOE2H

37

OTHOCHUTENBHOCTD
OJTHOBPEMEHHOCTH. 3aMe [JICHHE
BPEMCHH U COKPAICHUE JITTHHBI

https://m.edsoo.ru/\W8ROE3X8Y

38

DHeprust 1 UMITyJIbC
PENATUBUCTCKON YaCTHIIBI.
CBs13b Macchl € 3HEpPTrUen u
UMITYJIBCOM. DHEPTHUS TTOKOS

https://m.edsoo.ru/V3K7A4NS5I

39

Konrponsnas padora «OnTHKa.
OcCHOBBI CIENIMATIBHON TeOpUn
OTHOCHUTEJIBHOCTI

https://m.edsoo.ru/N2A2H6D3B



https://m.edsoo.ru/X4W6F1E4N
https://m.edsoo.ru/R1C4V3B0E
https://m.edsoo.ru/S2Q5G8P1U
https://m.edsoo.ru/Q1Q1L0B4N
https://m.edsoo.ru/C7L8V0E2H
https://m.edsoo.ru/W8R0E3X8Y
https://m.edsoo.ru/V3K7A4N5I
https://m.edsoo.ru/N2A2H6D3B

40

®otonbl. ®opmyiia [1nanka.
OHeprust ¥ UMIyJbc GOTOHA

https://m.edsoo.ru/L3FOP3L4T

41

OTKpbITHE U HCCIIEI0BAHUE
dororddekra. OnwiTer A. T
CroneroBa

https://m.edsoo0.ru/C9A5T90Q2D

42

3akoHsl hoTorddexTa.
VYpaBueHnue DitHmITeHA 17151
dotorddekra. «KpacHas
rpanuma» Gorosdpdexra

https://m.edsoo.ru/G7K0G7WOP

43

JlaBnenne cBera. Onbiter [1. H.
JlebeneBa. XuMuyeckoe
JIICUCTBUE CBETA

https://m.edsoo.ru/P3W4S6727

44

TexHuueckue ycTponcTBa u
MIPAKTUIECKOE TPUMCHCHHE!
(dhoTorIeMeHT, POTOTATUHK,
CoJIHEUHasi ObaTapesi, CBETOIUO]]

https://m.edsoo.ru/J5SOD8E3E

45

Pemenue 3amay mo reme
«DIeMEHTHI KBAHTOBOI OIITUKIY

https://m.edsoo.ru/M7V6N4H1X

46

Mogens atoma TomcoHa.
OmnsiThl Pesepdopraa mo
PacCesIHUIO (-YaCTHII.
[Inanerapnas monens aTroma

https://m.edsoo.ru/Y8U3F212Z

47

IToctynater bopa

https://m.edsoo.ru/V7D8E5SG6V

48

N3nydenue u norioneHue
(OTOHOB MpU IEPEX0/Ie aToMa C
OJIHOTO YPOBHS SHEPTUU Ha
npyrou. Buael ciekrpos

https://m.edso0.ru/M6X202M5Q



https://m.edsoo.ru/L3F0P3L4T
https://m.edsoo.ru/C9A5T9Q2D
https://m.edsoo.ru/G7K0G7W0P
https://m.edsoo.ru/P3W4S6Z2Z
https://m.edsoo.ru/J5S0D8E3E
https://m.edsoo.ru/M7V6N4H1X
https://m.edsoo.ru/Y8U3F2I2Z
https://m.edsoo.ru/V7D8E5G6V
https://m.edsoo.ru/M6X2Q2M5Q

49

BonHOBBIE CBOMCTBA YaCTHII.
Bounbl ne bporins.
KopnyckynspHo-BOJIHOBOM
nyanu3Mm. CIIOHTaHHOE U
BBIHYKJICHHOE U3JTy4YCHUE

https://m.edsoo.ru/K8E8H2V2F

50

OTKpBITHE PAMOAKTUBHOCTH.
OmneiTel Pe3epdopaa mo
OTIpe/IeNICHUIO COCTaBa
PaAMOAKTUBHOTO U3TyUYEHUS

https://m.edso0.ru/A9190Q7YON

51

CaoiicTBa anbda-, 6era-, raMma-
u3ny4yeHus. BnusHue
PaJMOaKTUBHOCTH Ha )KHBBIC
OpraHHU3MBbI

https://m.edso0.ru/T1X9A4Y1G

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otomnbl. Anbda-pacna.
ONEKTPOHHBIM U NO3UTPOHHBIN
Oera-pacnaj. ['amma-u3nydyenue

https://m.edsoo.ru/F5C1P8E3F

53

OHeprus CBA3U HyKJIOHOB B
anpe. SlnepHsie peakuuu.
Snepusiii peaktop. IIpobiemsl,
[IEPCIEKTUBBI, YKOJIOTUYECKUE
aCIEKTHI AEPHOU dJHEPTETUKU

https://m.edsoo.ru/L2G5V9D9L

54

DneMeHTapHbIE YaCTULIBI.
OTtkpbiTHE TO3UTPOHA. MeETOBI
HaAOJIOACHUS ¥ PETUCTPALIIH
JJIEMEHTAPHbBIX YaCTHII.
Kpyrusiii cron
«DyHaaMEHTAIbHBIE

https://m.eds00.ru/X6R3T3S3S



https://m.edsoo.ru/K8E8H2V2F
https://m.edsoo.ru/A9I9Q7Y0N
https://m.edsoo.ru/T1X9A4Y1G
https://m.edsoo.ru/F5C1P8E3F
https://m.edsoo.ru/L2G5V9D9L
https://m.edsoo.ru/X6R3T3S3S

B3auMoiericTBus. EQUHCTBO
(hbU3UIECKOI KapTUHBI MUPa»

55

3TaHH paBBI/ITI/ISI aCTp0HOMI/II/I.
[Ipuknagnoe u
MHPOBO33PEHUECKOE 3HAUCHUE
actpoHomuu. Buj 3B€3nHOrO
Heba. Co3Be3aus, ipKue 3BE3IHI,
IUIAHETHI, X BUAUMOEC
nekenue. CoJIHEYHas cucTeMa

https://m.edsoo.ru/O301U3H1P

56

Comnaue. CoyHeuHast
AKTUBHOCTbH. VICTOYHUK SHEPTUH
CorHLa u 3BE3]

https://m.edsoo.ru/X7M8H1Q9Y

57

3BE3bI, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3IBI
I71aBHOM IMOCJIENOBATENLHOCTH.
BnyTtpeHHee cTpoeHue 3BE3 .
CoBpeMeHHbIE PEACTABICHUS O
MIPOUCXOXKIACHUN U IBOJIOIIAN
CoHma 1 3BE3

https://m.edsoo.ru/C2L2C9A0V

58

Muneunsiii I1yTe — Hama
lNanakrtuka. [lonoxxenue u
nerkenne Conuna B [amakTuke.
lNamaktuku. YE€pHbIE ABIPHI B
sIpax rajJakTHK

https://m.edsoo.ru/Y6X6U2P6A

59

Bcenennas. PaszOeranue
ranaktuk. Teopus boisbioro

B3pbIBa. PeNMKTOBOE M3ITydeHHE.

MeraranakTuka

https://m.edsoo.ru/L0I8V814U



https://m.edsoo.ru/O3O1U3H1P
https://m.edsoo.ru/X7M8H1Q9Y
https://m.edsoo.ru/C2L2C9A0V
https://m.edsoo.ru/Y6X6U2P6A
https://m.edsoo.ru/L0I8V8I4U

60

Hepermennsie npo0iaembl
aCTPOHOMHHU

https://m.edsoo.ru/U4F8Q0E8SO

61

KonrponsHas pabora
«OIJIeMEHTBI aCTPOHOMUH U
acCTpOPUUKID

https://m.edso00.ru/Y6Y9D4G7X

62

O6o06maromuii ypok. Pomib
(GU3MKU ¥ ACTPOHOMUH B
SKOHOMHYCCKOH,
TEXHOJIOTHYSCKOM, COIMAaIbHOM
1 dTUYECKOH cepax
JesITeIbHOCTH YeJIOBEKa

https://m.edsoo.ru/M5A4P6T1M

63

Oo6o06maromuit ypok. Poib
MeCTO (PM3UKHU U ACTPOHOMHH B
COBPEMEHHOU HAyYHOU KapTHUHE
Mupa

https://m.edsoo.ru/JIN2H3EQV

64

O6o0matromuii ypok. Posis
¢bu3nueckoil Teopuu B
(dbopMHpOBaHUY TPEACTaBICHUIN
0 (hM3MYECKOM KapTUHE MUPA

https://m.edsoo.ru/I4W6MO0W4Z

65

O6o0maromuii ypok. Mecro
(bu3nyecKoil KapTUHBI MUpa B
o01IeM psiy COBpEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJICTABIICHUI O IPUPOJIC

https://m.edsoo.ru/M508T0B0Y

66

PesepBHeIil ypok. MarautHoe
noJje. DJIeKTPOMarHuTHast
MHIYKIUS

https://m.edso0.ru/TOX1E6C7N



https://m.edsoo.ru/U4F8Q0E8O
https://m.edsoo.ru/Y6Y9D4G7X
https://m.edsoo.ru/M5A4P6T1M
https://m.edsoo.ru/J1N2H3E0V
https://m.edsoo.ru/I4W6M0W4Z
https://m.edsoo.ru/M5O8T0B0Y
https://m.edsoo.ru/T0X1E6C7N

PesepBHblii ypok. OnTuka.

67 OCHOBBI CTICTTHATBHOM TEOPHH 1 https://m.edsoo.ru/M4J2B7\W8P
OTHOCHUTEIIbHOCTH
Pesepunsiii ypok. KBanrosas
68 ¢u3nKa. DIeMEHThI aCTPOHOMHH 1 https://m.eds00.ru/R6C9T1Q0Z
1 acTpopu3nKu
OBIIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME



https://m.edsoo.ru/M4J2B7W8P
https://m.edsoo.ru/R6C9T1Q0Z

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOMN ITIPOI'PAMMBI

10 KITACC

Koxa
MPOBEPAEMOro
pe3yJbTarTa

HpOBepﬂeMbIe NpeaAMETHBIC PE3YJIbTATHI OCBOCHUA OCHOBHOM
06pa30BaTeJ’IbHOI7I NnmporpaMmal CpeaHEro 0611{61"0 06pa3OBaHI/Iﬂ

10.1

JleMoHCTpHpOBaTh Ha TpUMEpax poJib M MecTo (U3UKH B
(dbopMUPOBaHUN COBPEMEHHOIN HAyYHOW KapTHHBI MHUpa, B Pa3BUTUU
COBPEMEHHOM TEXHUKHU U TEXHOJIOTUH, B IPAKTHYECKOU 1€SITEIbHOCTU

Jmonen

10.2

Y4uTbIBaTh TPaHUIBl MPUMEHEHHS HU3YYCHHBIX  (PU3UYECKHX
MOJIeNIel: MaTepHalibHas TOYKAa, WHEpIUaJbHAs CHCTeMa OTCUéTa,
a0COIOTHO TBEPIIOE TEINO, UICANBbHBIN ra3; MOJENIN CTPOCHUS T'a30B,
KUAKOCTEH U TBEPIBIX TEJ, TOUYCUHBIN PIEKTPUUECKU 3apsa — MpU

perieHnu GU3NIECKUX 3a1a4

10.3

Pacno3naBath hpusnueckue sBJICHUS (IIPOIIECCHI) U OOBSICHITH UX HA
OCHOBE 3aKOHOB MEXaHHKH, MOJICKYJSPHO-KHHETHYECKOH TEOPHH
CTPOCHHS BENIECTBA M JJIGKTPOJWHAMHUKU: DPAaBHOMEPHOE |
PaBHOYCKOPEHHOE NMPSMOJIMHEHHOE JIBUKEHHE, CBOOOTHOE MaJIeHHe
TeJ, JBM)KEHUE IO OKPYXHOCTH, MHEpLUs, B3aUMOJCHCTBHE Tell;
nuddy3usi, OpPOYHOBCKOE JBHIKEHHUE, CTPOCHUE JKHAKOCTEH U
TBEPABIX Tel, H3MEHEHHe 00béMa Ten NpU HarpeBaHUU
(oxJ1aXk/1IeHNH), TEIUIOBOE paBHOBECHE, MCIApeHUe, KOHICHCAlUs,
MJIaBJeHUE, KPUCTAIIU3ALMS, KUIMEHHWEe, BIAXHOCTh BO3AYyXa,
MOBBIIICHUE JIaBJICHHS Ta3a NpPH €ro HarpeBaHWH B 3aKPHITOM
cocyle, CBf3b MEXIy IapaMeTpamMd COCTOSIHUSL Ta3a B

H3o0Iponeccax; 3JCKTpU3aus T, B3aUMOJICHICTBUE 3apgaa0B

10.4

OnucelBaTh MEXaHMYECKOE JIB)KEHHUE, HCIoNb3ysd (u3nueckue
BEJIMYUHBI: KOOPJMHATA, IIyTh, IEPEMELICHUE, CKOPOCTh, YCKOPEHHUE,
Macca Tela, Cuila, WMIIYJIbC Tela, KUHETUYeCKas DJHeprusd,
NOTEHLIMAJbHAsT SHEprusi, MexaHuueckas paldoTa, MeXaHWYecKas
MOIIIHOCTb;, TPH OINUCAHUU TPABUIBHO TPAKTOBAaTh (DU3MUECKUIA
CMBICJI HUCHOJb3yEeMBbIX BEJIMYMH, MX OOO3HAYEHHUS W EIUHUIIBI,
HaXOJUTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3UUECKYIO BETUUUHY

C ApYT'UMH BCIUYNHAMHA




10.5

OnuceiBaTh M3Y4YCHHBIC TEIUIOBBIC CBOWCTBA TEI M TEIUIOBBIC
SIBIICHUS, HCIOJBb3ys (U3MYSCKUE BEJIMYMHBL: JaBJICHHUE Tras3a,
TEeMIeparypa, CpeAHss KHHETHYECKas DJHEPrusi XaoTUYECKOIro
JBYDKEHHUS MOJICKYJI, CPEIHCKBaJpaTHYHas CKOPOCTb MOJICKYII,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS JHEprus, pabora rasa,
KOd((PUIMEHT TOJE3HOr0 NEWCTBHS TEIUIOBOIO JIBUTATENs; IPHU
ONMHCAaHWM  TPABWIBHO  TPAaKTOBaTh  (DU3UYECKHH  CMBICI
UCIIOJIb3YEMbIX BEJIMYUH, UX 0003HAUCHHS W CIUHUIIBI, HAXOJUThH
(bopMyJibl, CBS3BIBAIONIME JAHHYIO (U3MYECKYIO BEIMYUHY C

APpYyTUMHA BCIIMYNHAM

10.6

OnucelBaTh HM3y4YEHHbIE 3JEKTPUUYECKHE CBOWCTBA BEILECTBA U
DIIEKTPUUYECKUE SABICHHUA (TIPOLIECCHI), HCHOIB3Ys (pHU3MUecKue
BEJIMYMHBL:  DJIEKTPUYECKUM  3apsii,  JJIEKTPUYECKOE  TOJE,
HaIpsOHKEHHOCTDh I10JIA, IIOTEHLHAJ, Pa3HOCTb IOTCHLUAJIOB; IIpU
ONMCAaHUHM  TPAaBHIBHO  TPAKTOBaTh  (DU3UYECKHA  CMBICIH
UCIIOJIb3YEMBIX BEIMYUH, UX OOO3HAYEHUS M €IMHUIIBI, YKa3bIBATh
(bopMyIbl, CBS3BIBAIOLINE TAHHYIO (PU3HUECKYIO BEIMYUHY C APYTUMU

BCINYHNHaAMH

10.7

aHaJM3UPOBaTh (PU3MUECKUE TMPOLECCHl M SIBIEHHS, HCHOIb3Ys
¢bu3nyeckre 3aKOHbI U MPUHLUIBL 3aKOH BCEMUPHOTO TAroTeHus, |,
I u 11 3axons! Hpr0TOHA, 3aKOH COXpaHEHUS] MEXaHUYECKOM SHEPTrHH,
3aKOH COXpaHEHUS UMITYJIbCa, IPUHIUI CyNEePHO3ULIUH CHJI, TPUHIIUII
paBHOINpPABUS HHEPUMAIBHBIX CHCTEM OTCUETA; MOJIEKYJISIPHO-
KMHETUYECKYIO TEOPUIO CTPOEHUS BEILIECTBA, Ia30BbIE 3aKOHBI, CBSI3b
CpeHel KMHETUYECKOW SHEPruu TEIUIOBOTO JIBUKEHHSI MOJIEKYJ C
a0COJIIOTHOM TeMITepaTypoH, MEePBbIA 3aKOH TEPMOJAMHAMUKH; 3aKOH
COXPAaHEHHs DJIEKTPUYECKOro 3apsnaa, 3akoH Kyiona; mpu 3TOM
pas3nyaTh CIOBECHYIO (JOPMYIMPOBKY 3aKOHA, €0 MaTeMaTHYeCKOe

BbIpaXEHHE U yCIOBUS (TPaHUIIbI, 00JIACTH) TPUMEHUMOCTH

10.8

OOBACHATH OCHOBHBIE NPUHIUIBI JEHCTBHUS MAaIIWH, MPUOOPOB H
TEXHUYECKUX YCTPOWCTB; pa3iauyaTh YCIOBUS HUX 0€3011acHOro

HCIIOJIb30BaHUsA B HOBC@)IH@BHOﬁ KHU3HU

10.9

BEITIOTHATE IKCTIEPUMEHTHI TT0 UCCIICAOBAHUIO (PM3UICCKUX SBICHHHA
U TIPOIIECCOB C UCTIONB30BAHUEM IMPSIMBIX M KOCBEHHBIX U3MEpPEHHUIA;
pu 3ToM GOpPMYIHPOBATE IPOOIEMy (3a/1a4y) U THIIOTE3Y y4eOHOTro
OKCIEPUMEHTa, COOMpaTh  YCTAaHOBKY U3  IPEIJIOKEHHOTO

000pyA0BaHUs, TPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBI




10.10

OcymiecTBIATh TpSMbIE U KOCBEHHBIE M3MEpPEHUS (UINUECKUX
BEJIMYMH; TP 3TOM BBIOMPATh ONTUMAIBHBIA CIIOCOO M3MEPEHHS H

HCIIOJBb30BaTh U3BECTHHIC METOAbI OLICHKH HOFpCHIHOCTeﬁ I/I3MepeHI/Iﬁ

10.11

HccnenoBaTh 3aBUCUMOCTH MEXIy (PU3NYSCKUMH BEIUYMHAMH C
MCIIOJIb30BAaHUEM MPSAMBIX H3MEPEHH; NPU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (DHKCHpPOBATh pPE3YyJIbTaThl IOJYYCHHOH 3aBHCHMOCTH
(GU3HYECKUX BETTMYHH B BUJIC TAOIHI] U TPAPUKOB, JENIaTh BBIBOIBI TIO

pe3yJibTaTaM UCCIIeA0BaHUs

10.12

CobOmromate mpaBumiaa 0e30MacHOrO Tpyna TNpU  HPOBEICHUH
UCCJICOBAaHUI B paMKax y4eOHOro OKCIEPUMEHTa, Y4eOHO-
UCCIIE/IOBATEIbCKON M MPOSKTHON NEATEIBHOCTH C HCIOJIb30BaHHEM

M3MEPUTENIbHBIX YCTPOMUCTB U 1a00paTOPHOTO 000PYI0BaHUS

10.13

Pemarp pacu€rHble 3a/1auu ¢ SBHO 33JaHHON (PU3MYECKON MOMAEIBIO,
UCTIONB3YS (DU3MUECKHE 3aKOHBI M MPUHIUIIBI, HA OCHOBE aHaIH3a
YCJIOBHS 3a7a4yd  BBIOMpATh (DUUYECKYIO MOJENb, BBIICTATH
bu3HYecKre BeTHMYUHBI U (POPMYIIBI, HEOOXOIUMBIC IS €€ PeIIeHus,
MPOBOJUTh pPAacy€Tbl M OLEHHMBATh PEAJIbHOCTh IOJYyYEHHOIO

3Ha4YCHUA (1)1/131/1‘1601(0171 BCJIIMYHMHBI

10.14

Pemats Ka4CCTBCHHBIC 3aJa4u: BBICTpAaUBAaTh JIOTN4YCCKHU
HCIIPOTHUBOPCUUBYIO LICTIOYKY paCCY)K,[[eHI/Iﬁ C OHOpOfI Ha U3YUYCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (1)I/I?,I/ILIGCKI/I€ SIBJICHUS

10.15

Hcnonp30BaTh NpU  pelICHMH Y4YEOHBIX 3aJad COBPEMEHHbIE
MH(OPMALIMOHHBIE TEXHOJOTHUHU [UIsl IMOMCKA, CTPYKTypUpPOBaHMS,
MHTEPIIPETAllMU U TPEJCTABICHUsI YUYEOHON M Hay4HO-TIOMYJISIpHOU
UHpOPMaLKH, TOTYYEHHON U3 Pa3IMYHBIX UICTOUHUKOB; KPUTUYECKH

AHAJIU3UPOBATDH MMOJIYYaCMYIO I/IH(I)OpMaI_II/IIO

10.16

[TpuBOANTE MpHUMEpPHI BKJIAJa POCCUHCKUX M 3apyOekHbBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKH, OOBSCHEHNE MPOLIECCOB OKPYKAIOIIETO

MHpa, B Pa3BUTHUC TCXHUKU U TEXHOIOTHI

10.17

Hcnonk30BaTh TEOpeTUUYECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN
KU3HH JJIs1  oOecrieueHHsi O€30MacHOCTH TMpU  OOpameHun ¢
npubopaMd U TEXHMYECKHMHU YCTPOMCTBaMH, JUIsl COXPaHEHUs
3I0pPOBbSI M COONIOJICHHUSI HOPM JKOJIOTUYECKOTO TIOBEACHUS B

OKpY’KaIoIIeH cpene

10.18

PaGoTaTh B rpymne ¢ BHIIOIHEHUEM Pa3IMYHBIX COLUATIBHBIX POJICH,
IUTAaHUPOBaTh  pabOTy TPYMIbI, pPalMOHAIBHO  PpaCHpenesiTh

00s3aHHOCTH U IJIaHUPOBATh MOCATCIBHOCTE B HECTAaHAAPTHBIX




CUTyalusX, aICKBATHO OLCHHBATH BKJIAJ KaXKXKAOTO0 U3 YYAaCTHHUKOB

IPYNIBL B pEelICHHE pACCMAaTPUBAEMON TPOOIIEMBI

11 KIIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

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

111

JleMoHCTpHpOBaTh Ha TpUMEpax poib M MecTo (U3UKH B
(GbopMUPOBaHUM COBPEMEHHON HAyYHOW KapTHHBI MUpPA, B Pa3BUTUU
COBPEMEHHOM TEXHUKHU U TEXHOJIOTUH, B IPAKTUYECKOU AESITEIIbHOCTH

JIOJIEH, LIEJIOCTHOCTD U €IMHCTBO (PU3NYECKON KapTUHBI MUpa

11.2

VY4uuThIBaTh T'PaHMLbl MPUMEHEHHs M3YYEHHBIX  (U3UYECKUX
MOJEJICH: TOYEUHBIN JIEKTPUYECKUM 3apsij, AepHas MOJEIb aTOMa,

HYKJIOHHAs1 MOJIEJTb aTOMHOTO sI/Ipa MPH PeIIeHUH (PU3NIECKUX 3a/1a9

11.3

PacnioznaBath (husznyeckue siBieHUs (IPOIECChl) U OOBIACHATH UX HA
OCHOBE 3aKOHOB JJIGKTPOAMHAMUKM H  KBAaHTOBOH  (pusmkm:
3JIEKTpUYECKasi MPOBOAMMOCTb, TEMJIOBOE, CBETOBOE, XMMHYECKOE,
MarHMTHOE  JI€UCTBUS  TOKAa,  B3aUMOJEHCTBUE  MArHUTOB,
AIIEKTPOMAarHWTHas WHAYKLHS, JEHCTBHE MAarHUTHOIO IIOJIs Ha
MPOBOAHMK C TOKOM WM ABWXKYLIMICS 3apsisi, 3JIEKTPOMAarHUTHbBIE
KosiebaHHUs W BOJHBI, MPSIMOJIMHEHHOE pacnpocTpaHEHHe CBeTa,
OTpakeHHe, IpeloMJeHHe, UuHTepdepeHus, Iuppakuus Hu
MOJIIpU3alUsl CBETa, AUCIIEPCHs CBeTa, (POTOdIeKTpruIecKuil ad ekt
(botorddexT), cBeTOBOE NaBiIEHWE, BOSHUKHOBEHUE JIMHEWUYATOTO
CIEKTpa aToOMa BOJOPOAA, €CTECTBEHHAas W MCKYCCTBEHHas

pPaaAnOaKTUBHOCTDb

11.4

OnucelBaTh M3y4EHHBIE CBOMICTBa BeHIECTBA (DJIEKTPUUECKHE,
MarHuTHBIE, ONITUYECKHUE, DTIEKTPUUECKYIO IPOBOJIUMOCTD PA3INYHBIX
Cpell) U DJJIEKTPOMAarHUTHbIE sBJIEHUS (TPOIECCHI), HCIOIbB3Ys
¢dusznyeckue BENUYMHBL: JJEKTPUYECKUH 3apsl], CHila TOKa,
NIEKTPUYECKOE  HANPSHKEHHE, DJIEKTPUUYECKOE  CONPOTUBIIEHHE,
pasHocTh noTeHuuanos, IJIC, pabora Toka, HHAYKIUS MarHUTHOTO
nossi, cuna Ammepa, cuwia JlopeHna, WHIYKTUBHOCTb KAaTYIIKH,
SHEPrusl JIEKTPUUECKOT0 M MarHUTHOTO TOJeH, Mepuoa M YacToTa
KoJIeOaHUH B KoJIebaTeIbHOM KOHTYPE, 3aps/l U CUJIa TOKA B Ipoliecce

FapMOHMYECKHX  DJIEKTPOMAarHUTHBIX  KosneOaHuil,  QoKycHoe




pacCTodHnUC U ONTHYCCKAA CWJia JIMH3BI, IIPU ONMUCAHHUU ITPABUIIBHO
TPAKTOBATH (1)I/I3I/I‘ICCKI/II\/JI CMBICJI HCIOJIb3YCMbBIX BCIWYUH, HUX
0003HAUYEHHUS H CAWHUIBI; YKa3bIBaTb (bOpMy.]'IBI, CBA3bIBAIOIIHNC

JaHHYIO0 (PU3UYECKYIO BETUUUHY C IPYTUMH BeIMYMHAMHU

115

OnuceiBaTh  HM3y4YEHHBIE KBAaHTOBBIC SIBICHHMS U IPOLECCHI,
UCIOJb3Ysl (PU3MUECKUE BEIUYMHBI: CKOPOCTb 3JIEKTPOMArHUTHBIX
BOJIH, JIJTMHA BOJIHBI U YaCTOTa CBETA, YHEPTHUS U UMIYJIbC (POTOHA,
IIEpHO/JI TIOJypaciajia, SHEPIrus CBS3H ATOMHBIX sII€p; IPU OIUCAaHUU
IPAaBWJIBHO TPAaKTOBaTh (PU3MYECKUH CMBICH  HCIOJIb3yEMbIX
BEJIMYMH, MX OOO3HAUeHUs M EJUHMIBI; YKa3blBaTh (HOPMYIIHI,
CBS3BIBAIOIINE JIAHHYIO (U3UYECKYI0 BEIMYUHY C JIPYTHMH

BEIWMYMHaAMU, BBIYHUCIATh 3HAYCHUC (1)I/I3I/IHCCKOI>'I BCINYUHBI

11.6

AHamm3upoBaTth (U3NYCCKUE TPOLECChl M SBIICHUS, HCIIOJIB3YS
¢u3MvecKkue 3aKOHBI M NPUHOUIBL 3akoH OMa, 3aKOHBI
MOCJICIOBATEILHOTO U IMapaUICIbHOIO COSIUHCHUS IPOBOIHUKOB,
3akoH JIxoyns — JleHIia, 3aKOH 3IeKTPOMarHuTHOM WHYKIIHH, 3aKOH
MPSIMOJIMHEMTHOTO  PaclpOCTpaHEHUsT CBETa, 3aKOHBI OTPAXKEHUS
CBETAa, 3aKOHbI IPEJIOMIIEHUSl CBETA, ypaBHEHHE OWHINTEHHA aJs
doTodrddekra, 3aKOH COXpAHCHHS SHEPrUH, 3aKOH COXPaHCHHS
MMITYJIbCAa, 3aKOH COXPAaHEHUs DJIEKTPUUYECKOro 3apsija, 3aKoH
COXpaHEHUsT MacCoOBOTO 4YHWCIa, TOCTyJarsl bopa, 3akoH
pPaaMOaKTUBHOIO pacraja; IMpd ITOM pas3inyarh CIOBECHYIO
GbOopMyIHPOBKY 3aKOHA, €T0 MAaTEMAaTUYECKOE BHIPAKECHHE U YCIOBUS

(rpaHuILIbI, 06J1ACTH) TPUMEHUMOCTH

11.7

OHpeI[eJ'ISITL HAIllpaBJICHUEC BCKTOpa HWHAYKIUHW MArHUTHOT'O I10JIA

MMPOBOAHUKA C TOKOM, CHJIbL AMnepa H CHUJIbI HopeHua

11.8

CTpOI/ITB n  OIIMChIBATb I/I306pa)KeHI/Ie, co3aaBacMoO€ IIIIOCKHUM

3€pKajiOM, TOHKOU JINH30M1

11.9

BBINONHATE SKCIIEPUMEHTHI [0 UCCIIEAOBAHUIO (PU3UUECKUX SBJICHHH
U TIPOLIECCOB C UCMOJIb30BAHUEM IPSIMBIX M KOCBEHHBIX U3MEpPEHUI];
pu 3TOM (OpMYIUPOBATH MPoOIIeMy (3a7a4y) U THIOTE3y y4eOHOro
IKCIIEPUMEHTa,  COOMpaTh  YCTAHOBKY W3  IPEUIOKEHHOTO

060py,£[0BaHI/ISI, MPpOBOAUTD OIIBIT U (I)OpMyJ'IPIpOBaTB BBIBOBI

11.10

OCYHIGCTBJ'IHTB MIpsAMbBIC W KOCBCHHBIC H3MCPCHUSA CbI/ISI/I'-IeCKI/IX
BCJIIMYHMH,; IIPU 3TOM BBI6I/IpaTB ONTUMAJIBHBIA CIIOCOO HU3MCPCHHUA U

HCIIOJB30BaTh N3BCCTHBIC MCTOJbI OILICHKH HOI‘pCH.IHOCTCfI I/ISMepeHI/Iﬁ




11.11

HccnenoBaTh 3aBUCUMOCTH (PU3MUYECKUX BEIMYMH C UCTIOIb30BaHUEM
OpSIMBIX WU3MEPEHUM; NpU ITOM KOHCTPYHpPOBaTb YCTaHOBKY,
¢bukcupoBaTh pe3yNbTaThl MOJIYYEHHON 3aBUCUMOCTU (PU3MUECKHX
BEJIMYMH B BUie TaOIUI] U rpauKoB, IeJaTh BHIBOJIBI IO pe3yibTaTaM

HUCCICI0BaHUA

11.12

CoOmtomaTh TmpaBwia 0Oe€30MacHOro TpyJda TpH  HPOBEIACHHH
UCCIIEIOBAaHUI B paMKax y4eOHOTO OSKCHEPHUMEHTa, Y4eOHO-
HCCIIEN0BATENBCKON U IPOEKTHOM AEATENBHOCTH C UCOJIb30BAHUEM

M3MEPUTENbHBIX YCTPOICTB U 1a60paTOpHOro 000pyA0BaHUS

11.13

Pemate pacu€THble 3a/1a4M C SIBHO 33/1aHHON (PM3MUECKON MOJEIbBIO,
UCTONb3ysl (PU3MYECKHE 3aKOHBbl M MPHUHIMIIBI, HA OCHOBE aHAJIN3a
yCIOBMS 3alaud  BBIOMpaTh (PU3MUECKYI0 MOJEb, BBIACIATDH
bu3HYecKre BeTMYUHBI U (POPMYJIBI, HEOOXOIUMBIC IS €€ PeIIeHus,
MMPpOBOANTD pvaéTm N OLCHHBATHL PCAJIbHOCTH IIOJYUCHHOTI'O

3Ha4YCHUA (1)1/131/1‘1601(0171 BCJIMYHMHBI

11.14

Pemrats Ka4C€CTBCHHBLIC 3aJa4du: BBICTpanBaThb JOTHUYCCKH
HCIIPOTHUBOPCUUBYIO LCTIOYKY paCCY)KI[eHI/Iﬁ C OHOpOﬁ Ha U3YUYCHHBIC

3aKOHBbI, 3dKOHOMCPHOCTHU U (1)I/I3I/I‘IGCKI/IG SABJICHUA

11.15

Hcnonp30BaTh HOpU  pPELIEHUHM Y4YEOHBIX 3aJjau COBPEMEHHBIC
MH(POPMALIMOHHbIE TEXHOJOIMU JUIsl TIOUCKA, CTPYKTYPHPOBAHUS,
MHTEPIIPETAllMU U TPEJCTAaBICHUsI YUYEOHON M Hay4HO-TIOMYJISIPHOM
uH(pOpMaLKK, OJyYEHHON U3 Pa3IMYHbIX UCTOUHUKOB; KPUTHUYECKU

AHAJIU3UPOBATDH MMOJIYYaCMYHO I/IH(I)OpMaI_II/IIO

11.16

OOBSACHATH MPUHILIMIIBI IEUCTBUS MalINH, TPUOOPOB U TEXHUUECKHUX
YCTPOMCTB; pa3iavyaTh YCIOBHS UX O€30MAaCHOTO HCMOJIb30BAaHUS B

MOBCEIHEBHON KU3HU

11.17

[TpuBOANTE MpHUMEpPHI BKJIAJa POCCUHCKUX M 3apyOekKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B O0BSICHEHUE MTPOIIECCOB OKPYIKAIOIIETO

MHpa, B Pa3BUTHUC TCXHUKU U TEXHOIOTHI

11.18

Hcnonk30BaTh TEOpeTUUYECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN
KU3HH JJIs1  oOecrieueHHs O€30MacHOCTH TpU  OOpAIIEeHUH C
npubopaMd U TEXHMYECKHMHU YCTPOMCTBaMH, JUIsl COXPaHEHUs
3I0pPOBbSI M COONIOJICHHUSI HOPM JKOJIOTUYECKOTO TIOBEACHUS B

OKpY’KaIoIIeH cpene

11.19

PabGotaTh B rpyIme ¢ BBIOJHEHHUEM PA3IMYHBIX COLMATIBHBIX POJIEH,
IUIAHUPOBaTh ~ pabOTy  TPYNIbI, PALMOHAIBHO  paclpenessiTh

00s3aHHOCTH U IJIAaHUPOBATh ACATCIBHOCTE B HECTaAHAAPTHBIX




CUTyalluAX, AaACKBATHO OLCHUBATH BKJIAA KaXIOro M3 YYAaCTHUKOB

IPYIIIBI B PEIICHUE pacCMaTpUBAaEMOM MPOOIEMBI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon
pa3nena

Kox npoBepsiemoro
3J1eMeHTa

IIpoBepsiemMble 3J1eMeHTHI COleP:KaAHUS

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHU A

1.1

®uzuka — Hayka o mnpupone. Hayunbie
METO/IbI TIO3HAHUS OKPYIKaroIIero Mmupa. Posb
JKCIIEPUMEHTa W TEOpPHUH B  Ipoliecce

MIO3HAHUS IPUPOJIBI. DKCIIEPUMEHT B (pr3HKe

1.2

MopenupoBanue (QU3NYECKUX SBJICHUN U
IIPOLIECCOB. Hayunsie TUIIOTE3bI.
®u3nyecKue 3aKOHbl M TEOpHUH. ['paHuUIBI
OPUMEHUMOCTH  (U3UYECKUX  3aKOHOB.
[IpuHnun coorBerctBua. Pone m  Mecro
¢u3zukn B (POpMUPOBAHMM COBPEMEHHOM
HAayYHOM KapTUHBI MHUpA, B INPAKTUYECKOU

NEeITEILHOCTH IO

MEXAHUKA

KMMHEMATHKA

2.11

Mexannueckoe BUKEHUE.
OTHOCHUTEIBHOCTH MEXaHNYECKOT'O

nBuxkeHust. Cucrema orcuéra. TpaekTopus

2.1

2.1.2

[epemernienue, CKOPOCTh (CPEHSS CKOPOCTH,
MIHOBEHHass  CKOpPOCTb) M  YCKOpEHHE
MaTepUAILHOW TOYKH, WX MPOEKIMH Ha OCH
CHCTEMBI KOOp/AMHAT. Crnoxenue

MIEpEMENICHUN U CIIOKEHUE CKOPOCTEN

2.1.3

PaBrOMeEpHOE U PaBHOYCKOPEHHOE
NPSMOJIMHENHOE  JIBHYKEHUE. I'paduku
3aBUCHMOCTH KOOPJIMHAT, CKOPOCTH,
YCKOpEHHUS, NyTM U IEPEMEILECHUs

MaTepUaIbHOU TOUKHU OT BpEMEHU




2.14

CBobonHoe masieHne. Y cKopeHue

CBOOOIHOTO MaJICHUS

2.15

KpuBonuneiinoe aBwkeHue. PaBHOMepHOE
NBIDKEHUE  MaTEpPUAIbHOW  TOYKH IO
OKPYXHOCTH. YTJIOBasi CKOPOCTb, JIMHEHHAas
CKOpPOCTb. Ilepuon U 4acToTa.

LenTpocTpeMuTenbHOE YCKOPEHHE

2.1.6

TexHuyeckue  yCTpOHCTBAa:  CIIHMIOMETP,
JNBUKEHUE CHAPSJOB, LIEMHbIE U PEMEHHBIE

rnepcaadu

2.1.7

IIpakTuueckue paboTHI. H3mepenue
MIHOBEHHOM  ckopoctH.  MccinenoBanue
COOTHOUIEHUS MEXIY MyTSAMU,
IIPOMJICHHBIMU TEJIOM 3a IIOCJIEIOBATEIIbHBIC
paBHbIE  IPOMEKYTKHM  BpPEMEHU  IpHU
PaBHOYCKOPEHHOM JIBHDKCHMM C Ha4aJbHOMN
CKOpPOCTBIO, paBHOW Hymw0. I3yuenue
JBWKEHHs IIApUKAa B BA3KOM IKUIKOCTH.
W3ydenue nBuXKeHUs Tena, OpPOIIEHHOTO

TOPHU30HTAJILHO

2.2

JTMHAMUKA

2.2.1

[Tpunamn OTHOCHUTEILHOCTHU T"anunes.
IlepBriii 3axkoH HeroTona. MHepunanbHbie

CHUCTEMBI OTCUETA

2.2.2

Macca Tena. Cuna. IlpuHnun cyneprno3unuu

CHUJI

2.2.3

Bropoi1 3akon HeroToHa 11 MarepuaabHOR
TOYKM B HHEPHHAIBHOM CHCTEME OTCUETA
(UCO). Tperuit 3axkoH HeroToHa st

MaTCpHaJIbHBIX TOUCK

224

3akoH  BceMupHOro TtaroreHus. Cuna
TsbkecTd. IlepBasg kocMuYeckas CKOpPOCTb.

Bec Tena

2.2.5

Cuita ynpyroctu. 3akoH ['yka




2.2.6

Cuna tpenus. Cyxoe tpenue. Cuna TpeHUs
CKOJIbKEHUSI W Ccujla TPEHUs  IOKOS.
Koaddunment tperns. Cuma COnpoTHBIICHUS

IIpU ABUXKCHUU TEJIA B X KUJKOCTHU WUJIK rasc

2.2.7

HOCTyrIaTeJ'IBHOG " BpallaTCJIbHOC JBUKCHHC

abCcoOTHO TBEPOTO Tena

2.2.8

MoOMEHT CuJIbl OTHOCUTEIBLHO OCH BpaIICHUSI.
[Ineyo cunpl. YciioBusi paBHOBECHS TBEPIOTO

teaa 8 UCO

2.2.9

TexHuyeckue yCTpPOWMCTBA: MOJAIIUITHUKH,

ABUIKCHUC NCKYCCTBCHHBIX CITYTHHUKOB

2.2.10

[IpakTrueckue paboTel. M3yueHne NBHKCHUS
Opycka TO HAaKJIOHHOW IUIOCKOCTH O
JICCTBUEM HECKOJbKUX cuil. MccnenoBanue
3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOIINX
B JeopMUPYEMOl TIPY)KUHE U PE3HHOBOM
oOpasiie, OT BEIWYUHBI HX JePOopMaIuu.
Uccnenosanue yCIIOBUI paBHOBECHS

TBEP/IOTO Tella, UMEIOIIETO OCh BPALLEHUS

2.3

3AKOHBI COXPAHEHUA B MEXAHUKE

2.3.1

NMmnynec MarepuanbHOM TOYKH, CHUCTEMBI
MaTepUaIbHBIX TOYeK. MMIynbCc CUIIBI U

HU3MCHCHUEC UMITYJIbCA TCJIa

2.3.2

3akoH coxpaHeHuss wumnyiasca B HCO.

PeakTtuBHOE ABHKEHHUE

2.3.3

PaGotra cunel

2.34

MorHocTh criIbl

2.3.5

Kunernueckas OHCPIrua MaTCpHaHLHOﬁ

TOUKH. TeopeMa 0 KHHETUYECKON SHEPTUN

2.3.6

[Torenmmaneuass sHeprus. [loreHnumanpHas
SHEprus YIPYTO nedopMUPOBAHHOM
npyxuHbl. [loTeHIManbHasg >SHEprust Tena

BOJIM3HU MOBEPXHOCTHU 3emim




HOTGHI_[I/IaHBHBIe 1 HCIIOTCHIIMAJIbHBIC CHJIBI.

CBs3b pa6OTBI HCIIOTCHIHAJIBbHBIX CHII C

2.3.7 HU3MEHEHHUEM MEXaHUYECKON SHEPruu
CHCTEMBI TeJl. 3aKkoH COXpaHEHUS
MEXaHUYECKON YHEPrUun

2.3.8 VYupyrue u Heynpyrue CTOIKHOBEHUS

239 TexHu4ecKue yCTpoMCTBa: JIBUKECHHUE PAKET,

- BOJIOMET, KOIIep, IPYKUHHBIN MUCTOJIET

IIpaktnueckue paboTel. M3ydeHue cBs3U

2310 CKOpPOCTEH Tel Ipu HEyHpyroMm ynaape.

HccnenoBanue cBs3M pa6 OTbl CHIBI C

W3MCHCHHEM MEXaHHYCCKOM OHCPIuu TCjia

MOJIEKYJISIPHAS ©®U3UKA 1 TEPMOAMHAMUKA

3.1

OCHOBbI MOJIEKVJISPHO-KUHETUYECKOM TEOPUN

3.11

OCHOBHBIE  TIOJIOKEHHSI  MOJEKYJISIPHO-
KUHETUYECKOW  TEOpUH. BpoyHoBckoe
nwkenue. uddysus. Xapakrep nBuKeHUS

1 B3aUMO/ICHCTBHS YaCTHUI] BEIECTBA

3.1.2

Mogenu CTpoeHHsl Ta30B, KUIAKOCTEH U
TBEPIABIX Ted © OOBSCHEHHE CBOWCTB

BEIIIECTBA HA OCHOBE ATHUX MOJeIIeH

3.13

Macca MOIJICKYIJI. KonunuectBo BCIICCTBA.

[TocTostHHass ABoraapo

3.1.4

TenmoBoe paBHOBecue. Temmeparypa u €€

nsmepenue. lllkana remneparyp Llenbcus

3.15

Mopnens  upeanbHoro rasa. OcHOBHOeE
ypaBHEHUE MOJIEKYJISIPHO-KMHETHYECKOU

TCOpHUU UACAIILHOI'O Ir'a3a

3.1.6

AbGcouoTHas TemIeparypa Kak Mmepa cpeaHen
KUHETHYECKON JHEpPruu TEIUIOBOI'O
JNBWKEHUs dactull rasa. lllkama temneparyp

KenbpBuna

3.1.7

VpaBuenue Kianeiipona — MeHeneesa.

3akoH /lanmbTOHA




3.1.8

I'azoBbIE 3aKOHBL. Hsonpoueccer B
UJCAIBLHOM I'a3€ C IOCTOSHHBIM KOJIMYECTBOM

BEILIECTBA: M30TepMa, H30X0pa, n3obdapa

3.1.9

TexHudeckue  yCTpOMCTBA:  TEPMOMETD,

OGapometp

3.1.10

[Ipaktuueckue pabotel. M3mepeHue maccol
BO3/yXa B KJIaCCHOU KomMHarte. MccnenoBanne
3aBUCHUMOCTH MEXIy napaMeTpamu

COCTOSIHMSI Pa3pPEKESHHOI'O ra3a

3.2

OCHOBbI TEPMOJIMHAMUMKN

321

TepmonnHamuueckas cucreMa. BHyTpeHHsS
JHEPrusl TEPMOAVMHAMMUYECKOM CHCTEMBI U

CITIOCOOBI €€ N3MEHEHUS

3.2.2

KomnyectBo TernoTs! 1 padota. BHyTpeHHss

QHCPIruA OAHOATOMHOI'O HACAJILHOI'O I'a3a

3.2.3

Bunel Temonepenauu: TEMIONPOBOAHOCTD,
KOHBEKIMS, U3TyYeHUE. TertoéMKOCTh Tela.
YnenbHas TemJIOEMKOCTHL BellecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI IIPU TCTLJIOIICPEaaucC

3.24

[IepBbrit 3aKOH TEPMOJIUHAMUKH.
IIpuMeHeHue IIEPBOTO 3aKOHa
TEPMOJIUHAMUKH K U30IPOLECCaM.

I'padpuueckas uHTEpHIpeTais paboThl raza

3.25

TeroBble MammHbl. [IpuHUMnBL neicTBUA
TerIoBbIX MamvH. [IpeobpazoBanus sHEprUn
B TemioBbiXx MamuHax. Koaddunuent
nonesnoro gAeiictBus (mamee —  KIIJI)

teroBoit mamuHbl. [{ukn Kapuo u ero KIT/]

3.2.6

Bropoit 3aKOH TEPMOJNHAMUKH.
HeoGpatumocTs mpomeccoB B HPUPOJE.
TemoBele  nBUraTenu.  ODKOJOTMYECKUE

MPOOJIEMBI TETNIO3HEPTETUKH




Texuuueckue YCTPOMCTBA: JBUTaTENIb

3.2.7 BHYTPEHHETO CropaHus, OBITOBOI
XOJIOTUITHHUK, KOHTUITUOHED
328 [IpakTuueckue paboTHL. Wzmepenue

YACIBbHOU TEMJI0EMKOCTH

3.3

AT'PEI'ATHBIE COCTOAHNMA BEIHIECBA. ®A30BbIE ITEPEXO/IbI

331

ITapooOpa3oBanue u KOH/ICHCALIMsL.
Hcnapenne u KuneHue. YenbHas TEIUloTa
napooOpa3zoBaHusl. 3aBUCUMOCTH

TCMIICPATYPhI KUIICHUA OT AAaBJICHUSA

3.3.2

AOCOIIIOTHAA M OTHOCHWTENIbHASA BIJIAYKHOCTH

BO31yxa. HachlmeHHslii nmap

3.3.3

Teépmoe Temo.  Kpucrauimueckue
amopdHbie Tena. AHHM3OTPOIUS CBOWCTB
KpHUCTAJUIOB. Kunkue KpUCTAJUIBIL.

CoBpeMeHHbIE MaTepUalIbl

334

[InaBnenve u kpucramiuzauus. Y jaeabHas

TCIIJIOTA ITJIaBJICHU . CY6J'II/IM3L[I/I$[

3.35

ypaBHeHI/Ie TEILIOBOro OallaHca

3.3.6

TexHudyeckue yCTpOHCTBA: TUTPOMETP H
NICUXPOMETp,  KaJOpUMETp,  TEXHOJOTUHU
IIOJIyYEHUSI COBPEMEHHBIX MAaTEPUAJIOB, B TOM

YHUCJIIC HAHOMATCPHUAJI0B, U HAHOTCXHOJIOTUH

3.3.7

[IpakTnueckue paboThLI. N3smepenune

BJIA’)KHOCTH BO3yXa

OJIEKTPOAMMHAMUKA

4.1

OJIEKTPOCTATHUKA

41.1

DneKkTpu3anus Tell. ODIEKTPUYECKUH 3apsl.

JIBa BUIa SIEKTPUUECKUX 3apsi/IOB

4.1.2

[IpoBoHMKH, JUDIIEKTPUKU "

MOJIYIPpOBOAHUKHU

413

3akoH COXPAHCHUSA SJICKTPUICCKOT'O 3apda

4.1.4

Bsaumonericteue 3apsnoB. 3akoH Kynona




4.1.5

Onexktpuueckoe  mosie.  Hampspk€HHOCTB
3IEKTPUUYECKOTO TOJIA. [IpuHuunn
cynepno3uiuu. JluHuM — HaNpSKEHHOCTH

QJICKTPHUYCCKOI'0O I10JIA

4.1.6

Pabora cun SJICKTPOCTATHUYCCKOI'0  ITOJIA.

Ilorenuuan. Pa3HocTh MOTEHIINATIOB

4.1.7

HpOBOIIHI/IKI/I U OUBJICKTPUKU B MOCTOAHHOM
OJICKTPUYCCKOM  IIOJIC. III/ISHeKTpI/I‘ICCKaﬂ

IMPpOHUIIACMOCThb

4.1.8

DNEeKTPOEMKOCTb. Konnencarop.
DneKTpOEMKOCTh TUIOCKOTO KOHJEHCATOpa.

DHeprus 3apsKEHHOr0 KOHAEHCAaTopa

4.1.9

TexHndeckue yCTPOHCTBA:  3JIEKTPOCKOII,
ANIEKTPOMETP, IEKTPOCTATHYECKasl 3alluTa,
3a3eMJIeHHE AIIEKTPONPHOOPOB,

KOHJIEHCATOpP, KCEPOKC, CTPYHHBINA IPUHTEP

4.1.10

IIpakTuueckue paboTHI. H3zmepenne

ANEKTPOEMKOCTH KOH/ICHCATOPA

4.2

IIOCTOSIHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX

CPEJIAX

Ycaopus CyHICCTBOBAaHUA IMOCTOAHHOI'O

421 JJEKTPUYECKOTO TOKA. VICTOYHMKM TOKa.
Cuia Toka. [TocTosHHBIN TOK
4.2.2 Hanpsokenne. 3akon Oma 1715 yyacTka LenH
123 ONEKTPUYECKOE CONPOTHUBIIEHUE. Y AEIBHOE
o COTIPOTHBIICHUE BEIIECTBA
424 [TocnenosarenbHOE, napajuiesibHoe,
o CMEIIaHHOE COEANHEHNE TPOBOAHHUKOB
Pabora snexTpuueckoro Toka. 3akoH Jlxoyns
4.2.5
— Jlenna
4.2.6 MOIMIHOCTB JEKTPUIECKOTO TOKA
427 anexTpoaBwkymas cuna (manee — 2JIC) u

BHYTPCHHEC COIIPOTUBJICHHUC HCTOYHHKA




Toka. 3akoH OMa Juisi MOJHOM (3aMKHYTOM)

3J'ICKTpI/ILIeCKOI‘/'I OCIIN. KOpOTKOC 3aMbIKaHHC

4.2.8

DNeKTpOHHAsT  IPOBOAUMOCTb  TBEPIBIX
METaJUIOB. 3aBUCHUMOCTb  COIPOTHUBIICHHS
METaJIJIOB oT TEeMIEPaTypHbl.

CBepxnpoBOIUMOCTb

4.2.9

OnexTpuueckuid ToKk B Bakyyme. CBoiicTBa

OJICKTPOHHBIX ITYYKOB

4.2.10

[TonynpoBoaHUKH. CoOcTBeHHast u
npuMecHas MIPOBOJIUMOCTH
NOJIyIIpoBOAHUKOB. CBOMCTBA p-n nepexoia.

[TonynpoBoiHUKOBBIE TPUOOPHI

4211

DONEeKTpUYEeCKUH TOK B BJIEKTPOJIUTAX.
DNEKTPOIUTHYECKAS JUCCOLALU.

DIeKTpoIn3

4.2.12

DNEeKTPUUECKHUI TOK B rasax.
CaMmocTOsITENbHBIII W HECAMOCTOSITENbHBIM
paspsn. PaznuuHbie THITBI CAaMOCTOSITETFHOTO

paspsaa. Moinnus. [1nasma

4.2.13

TexHnueckue  yCTpoiicTBa:  aMIEpMeETp,
BOJIBTMETD, peocrar, HUCTOYHUKHN TOKa,
JJIEKTPOHArpeBaTEIbHbIE npudopHl,
3JIEKTPOOCBETUTEIILHBIE npuOopHI,
TEPMOMETP  CONPOTHUBIICHHS, BaKyyMHBIN
IUOJ, TEPMUCTOPBl U  (OTOPE3UCTOPHI,

HOJ'IyrIpOBOI[HI/IKOBHﬁ AUOoA, ralJbBaHUKa

4.2.14

[IpaxkTrueckue paboThI. N3yuenne
CMELIaHHOTO COEIMHEHMS PE3UCTOPOB.

N3mepenne OJIC ucrouHnka TOKa M €ro
BHYTpPEHHEro comnpoTuBieHus. Habmonenue

QJICKTPOJIN3a




11 KIIACC

Koxa
pasaeaa

Koanposepsiemoro
3JIeMEeHTa

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUSA

4

OJIEKTPOAMMTHAMUKA

MAT'HUTHOE ITOJIE. SJIEKTPOMATI'HUTHA S UHAYKIOWA

43.1

IlocrostHHBIE MarHuThl. B3anMmoneiicTeue

IIOCTOAHHBIX MarHUTOB

4.3.2

MaruuTtHoe mosnie. BekTop MarHuTHOH
uHaykinuy.  [lpuHOMn — cynepno3uiuu.
Jlunum marnuTHOM MHaykuuu. Kaptuna
JUHUM MarHUTHOM HMHAYKUMH  TIOJS

IIOCTOAHHBIX MarHuTOB

4.3.3

MarauTHoOe MoJie TPOBOJAHUKA C TOKOM.
KapTtuna nmuHMi Mo JIMHHOTO MPSAMOro
IPOBOJIHUKA W 3aMKHYTOI'O KOJBLEBOTO
MPOBOJIHMKA, KATYIIKH C TOKOM. OTBIT
Opcrena. BzanmonelicTBre MpoBOAHUKOB

C TOKOM

4.3

434

Cuna Amnepa, €€ MOyJIb U HAaIIpaBJICHHUE

4.3.5

Cuna  JlopeHma, €& Moaynp U
HanpaBieHue. JIBkeHHe 3apsHKeHHOM
JaCTullbl B OJAHOPOJHOM MArHvTHOM

none. Pabota cunsl JlopeHia

4.3.6

SIBnenue BHCKTpOMaFHHTHOﬁ HHAYKOHUU

4.3.7

IToTok BCKTOpPa Mar"HuTHOM WHAYKOHUN

4.3.8

/C WHIYKIHUU. 3aKoH

3JEKTPOMAarHUTHOW MHAyKInn Papanest

4.3.9

Buxpesoe »anexrtpuueckoe mone. I/C
WHIYKIUM B IPOBOJHMKE, JBUKYILIEMCS
MIOCTYIIATEIBHO B OJIHOPOJIHOM

MAargiuTHOM II0JIC

4.3.10

[IpaBuio Jlenna




NHAYKTUBHOCTSD. SIBnenue

43.11 camouHaykuuu. IIC camonH Iy KU
OHeprusi MarHUTHOIO IOJISI KaTyLIKH C
4.3.12
TOKOM
4.3.13 DNEKTPOMArHUTHOE T10JIe
TexHudeckue yCTpOMCTBA: IOCTOSHHBIE
MarHuTBhl, 3JIEKTPOMArHUTHI,
4.3.14 JIEKTPOJBUTATEIID, YCKOPUTEIH
JJIEMEHTAPHBIX YaCTULl, WHIYKIMOHHAS
neyb
[IpakTnueckue  paOOTBHI. N3yuenne
MarHUTHOTO TMOJs KaTyIIKd C TOKOM.
4315 HccnenoBanue nedcTBUS IOCTOSHHOIO

Mar"ura Ha pamKy C TOKOM.
Hccnenosanue SIBJICHUS

SHGKTpOMaFHHTHOﬁ HHAYKIOUU

KOJIEBAHUMA 11 BOJIHBI

5.1

MEXAHUWYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHUA

5.1.1

Komnebarenpruas cucrema. CBoOOIHBIE
KoJiebanus. ['apmMoHuYeckue KoseOaHwusl.
[lepuon, uwacrora, ammuutyna u Qasza

KoJieOaHuit

512

[IpyxuHHBIA MasTHUK. MaTemMaTH4eCKu

MasiTHHUK

513

VYpaBHeHHE TapMOHUYECKHX KOJeOaHUH.
Kunemarnueckoe u IUHAMHAYECKOe

OIMCAaHME KOJIeOaTEILHOIO JABHIKCHU A

5.14

[Ipespamenue SHEPruu pu
rapMoHHYeckux  kosebanusx. CBs3b
aMILIATY bl KoJieOaHui HUCXOIHOU
BEJIMYMHBI C aMIUTUTYyAaMH Kosie0aHuil eé

CKOPOCTH U YCKOPEHUs

5.15

Konebarenbubiit  koHTyp. CBOOOAHBIE

OJICKTPOMArHuTHBIC KoaeOanus B




UJCATHLHOM  KOJIeOATeThbHOM  KOHTYpE.
AHanorust MeXJIy MEXaHWYECKUMH U
3JIEKTPOMArHUTHBIMU KOJIeOaHUSMU.

®opmyna Tomcona

5.1.6

3aKoH COXpPaHCHUS SHEPIruu B HACAJIbHOM

KoJebaTeTbHOM KOHTYPE

2.1.7

Brinyxaenusie MEXaHUYECKUE
KoseOanus. Pesomanc. Pesonanchas
KpHBasi. Beinyxaennsie

QJICKTPOMAaruauTHLIC KoJIeOaHHsL.
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[lepemennbiii  TOK. CHHYCOMJANbHBIN

IIEPEMEHHBIN TOK.

5.1.9

MouiHocTtb IIEPEMEHHOI0 TOKa.
AMIIIUTYJHOE U JEHCTBYIOLIEE 3HAUYECHUE

CHJIbI TOKA W HAIIPAKCHUSA

5.1.10

Tpancdopmarop. [IpousBoxacTso,
nepeaava u noTpediieHne dIeKTPUUECKOn
SHEPruu. OKOJOTMYECKHE PHUCKU MpHU
IIPOU3BOJCTBE DJIEKTPUUECKON DHEPTUU.
KynsTypa MCIIOJIb30BaHUS

QJICKTPOOHCPIUU B MOBCEIHEBHOM KU3HU

5.1.11

TexHuueckue ycTpoiicTBa: ceiicMorpad,
BIIEKTPUYECKHI 3BOHOK, JINHUU

QJICKTponepcaavd

5.1.12

[Ipaktuuyeckue pabotel. MccnemnoBaHue
3aBUCHMOCTH NIEpUOA MAJIBIX KoeOaHuM
rpy3a Ha HUTH OT JJIMHBI HUTU U Macchbl
rpy3a. lccnenoBanue nepeMeHHOro TOKa
B Lenu u3 II0CJIEI0BATENIBHO
COETMHEHHBIX KOHJIEHCATOPa, KaTyIIKU U

pesucropa

5.2

MEXAHNYECKUE

N SJIEKTPOMAI'HUTHBIE BOJIHBI

5.2.1

MexaHn4deckue BOJIHBI, yCJIOBUMA

pactpoctpanenus. Ilepuona. CxopocTb




pacmpocTpaHeHUs H  JUIMHA  BOJIHBIL.

HonepeqHHe " IpOJO0JIBHBIC BOJTHBI

5.2.2

HNuTtepdepennus u nudpakus

MCXaHHNYCCKHUX BOJIH

5.2.3

3Byk. CKOpoCTh 3ByKa. ' pOMKOCTB 3BYKa.

BricoTta Tona. TemMOp 3Byka

5.2.4

DNEeKTPOMarHuTHbIE BOJIHBL. Y CJIOBUS
M3JIy4EHUs DJIEKTPOMArHUTHBIX  BOJIH.
B3anmuas opuenTanus BekTopoB E, B u v

B 3JI€KTpOMaFHHTHOi/JI BOJIHC B BAKyyM€
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CBoiicTBa  3JEKTPOMAarHUTHBIX  BOJIH:
OTpakeHHe, MPeOMIICHHE, MOJISPU3aIHs,
mudpakuusi, uaTepdepeHus. CKOpoCTh

QJICKTPOMAaruauTHBIX BOJIH

5.2.6

[Ixama 3IIEKTPOMATHUTHBIX BOJIH.
[IpumeHeHne 3MeKTPOMAarHUTHBIX BOJIH B

TEXHHUKE U OBITY

5.2.7

[IpyHIMIBI pagMOCBA3M U TEJIEBHUICHUS.
Pannonokanus. DNeKTpOMarHuTHOE

3arpsA3HCHHUC OKPY)KaIOH_Ieﬁ CpCAbl

5.2.8

TexHuuyeckue yCcTpoucTBa: My3bIKaJIbHbIE
HHCTPYMEHTEI, YJIbTPa3ByKOBast
JIMaTHOCTHKAa B TEXHUKE M MEIULIUHE,
pamap, paIMONPUEMHHUK,  TEIECBU30D,

anTeHHa, Tenedon, CBU-neun

5.3

OIITUKA

5.3.1

HpﬁMOJ’IHHCfIHOC paciupoCTpaHCHUC

CBETa B OJIHOPOJIHOM cpene. JIydu cBera

5.3.2

OtpaxxeHne cBeTa. 3aKOHBI OTPAXKEHUS
csera. [locTpoeHre n300paykeHui B IIIOCKOM

3epKaje

5.3.3

[Ipenomnenne cBera. 3aKOHBI MPETOMIICHUS
CBeTa. AOGCOTIOTHBIH MoKa3aTeib

MIPEIOMIICHHUS




5.3.4

Iomxoe BHYTPEHHEE OTpaKEHHUE.
IIpenenpHbli yroa NOJHOTO BHYTPEHHETO

OTpa)XeHUs

5.35

Hucniepcust  cBera. CHOXHBIA —cOCTaB

Ocnoro ceera. Llser

5.3.6

CoOuparonue U pacceuBarollue JIMH3BI.
Tonkas nuH3a. POKYyCHOE pacCTOsSHUE U
ONITHYECKasl CWIa  TOHKOM  JIMH3BL
ITocTpoenue M300pakeHU B
COOMpAIOIIUX U PACCEHBAIOIIUX JIMH3AX.
@opmysia TOHKOM JHUH3bL. YBEJIUYECHUE,

JaBacMo€C JIMH30M

5.3.7

Hpez[enbl MMPpUMCHUMOCTH

r€OMETPUUYECKON ONTUKHU

5.3.8

Wntepdepennus  ceera. KorepentHbie
UCTOYHUKU.  YCIOBHUA  HAOMIOACHUSA
MaKCHUMYMOB u MHHHMMYMOB B
UHTEPPEPEHIIMOHHON KapTHUHE OT JBYX

CI/IH(baSHI)IX KOTCPCHTHBIX HCTOYHHUKOB

5.3.9

Hudpakuuss  cera.  JudpakunoHHas
pemérka. YcioBue HabII0eHUS TTIaBHBIX
MaKCUMyMOB npu najeHun
MOHOXPOMAaTHYECKOTO cBeTa Ha

TUGPAKIUOHHYIO PEIIETKY

5.3.10

[Tonspuszanusa ceera
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TexHudeckue yCTpOWCTBA: OYKH, JyIa,
¢doroanmnapar, MPOEKIHOHHBIN amnmapar,
MHKDPOCKOII,  TEJIECKOI,  BOJIOKOHHAs
ONTHKA,  JU(paKIMOHHAs  pemérka,

MOJIIPOU T

5.3.12

[Ipaktnueckne  pabotel.  M3mepenue
noKasareJs npenomiienus. Mccnenosanue
CBOMCTB  M300pakeHUH B  JIMH3AX.

Ha6JIIO,I[CHI/IC AUCTICPCUHN CBCTA




BJIEMEHTAI CITIELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'panuibl PUMEHUMOCTH KJIACCHYECKOU
MEXaHUKH. IToctynartsl TEOPUHU
OTHOCHUTEJIBHOCTHU: WHBAPUAHTHOCTh
MOAYJsl CKOPOCTH CBETa B BaKyyMe,

MIPUHIUIT OTHOCUTEILHOCTH DUHILITEHHA

6.2

OTHOCUTENBHOCTh OOIHOBPEMCHHOCTH.
3aMeI[J'IeHI/Ie BpEMCHHU W COKpallCHUC

JJIMHBI

6.3

DHEprusi ¥ UMITYJIbC CBOOOIHOM YaCTHUIIbI

6.4

CBsi3b MaccChl C PHEPruei U MMITYJIbCOM
CBOOOJIHOM YacTUIBI. DHEPTUsl IOKOs

CBOOOIHON YaCTULIBI

KBAHTOBAA ®U3UKA

7.1

3JIEMEHThI KBAHTOBO! OITTUKU

7.11

®otonbl. Dopmyna Ilranka cBs3M
9HEepruu (PoTOHA C ero 4acToToi. JHEPTUs

U UMIYJbC POTOHA

7.1.2

OTtkpsITHE u HCCJIEIOBAHNE
dotorddexra. Onpitel A.I'. Cronerona.

3akoHbl poToddpdekTa

7.1.3

YpaBHeHue DOHHIITENHA st
dbotorddexra.  «Kpacmas  rpaHuna»

dboTorddexra
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Hasnenue cBera. OnwiTel [1.H. JIebenena

7.15

XuMHnueckoe IeHCTBHE CBETA

7.1.6

TexHUYecKue yCTPOHCTBA: (POTORIEMEHT,
¢dhoToaTUMK, COJIHEYHAs Oarapes,

CBETOINOI

7.2

CTPOEHUE ATOMA

721

Monens atoma TomcoHa. ONBITEI
Pesepdopna o uccnenoBaHUIo CTPOSHUS

aToMa. HnaHeTapHaﬂ MOJ€CJIb aTOMAa




7.2.2

Iloctymater  bopa.  H3nyuenue u
norjouieHrue (QOTOHOB TMpH TMepexoje
aToMa C OJHOrO0 YPOBHsSI JHEPrMM Ha
npyroi. Buaer  cnektpoB.  Cnektp

YPOBHEW 3HEPTUH aTOMa BOJOpOAA

7.2.3

BoaHoBEIE cBoMicTBa dactul. BoJHBI Oe
bpoitis. KopmnyckynsipHo-BOJIHOBOM
nyanusM. Jludpakiuss SIeKTPOHOB Ha

KpucTajuiax
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CroHTa"HHoe 1 BBIHYKACHHOC U3JTYUYCHUC.

VYcTpoicTBO U PUHLIKIT pabOTHI Jiazepa

7.2.5

TexHu4ecKue yCTpoucTBa: CIIEKTPAJIbHBIN
aHanu3 (CIEeKTPOCKOI), Ja3ep, KBAaHTOBBIN

KOMIIBIOTEP

7.2.6

[Ipaktnueckue paborel. Habmonenue

JIMHEHYaTOTo CIICKTpa

7.3

ATOMHOE A1PO

7.3.1

Metoasl Ha6J'IIO,[[eHI/I}I H perucrpanuu

OJICMCHTAPHBIX YaCTUI]

7.3.2

OTKpbITHE PATUOAKTUBHOCTH. OTBITHI
Pesepdopna mo ompeneneHuio cocraBa
pamuoakTHBHOTO w3nmydeHus. (CBoiicTBa
anbda-, Oera-, raMMa-u3J1y4eHusl.
BnusiHue pagrioaKTMBHOCTH Ha  KHBBIC

OpPraHUu3MbI

7.3.3

OTkpplTHE  TPOTOHA W  HEUTpPOHA.
Hyxmonnas monens snapa ['eitzenbepra —
WBanenko. 3apsa sapa. MaccoBoe uucio

anpa. M3oromnsl

7.3.4

Anbda-pacna. DIIeKTPOHHBII u
MO3UTPOHHBIN  OeTa-pacman. ['amma-
HU3y4YeHHE. 3aKOH  paJlOaKTUBHOTO

pacmana




7.3.5

OHeprus CBsI3U HYKJIOHOB B  sjpe.

SAnepubie cunbl. Jledekt Macchl sapa

7.3.6

Snepubie peakiuu. [leneHue u CUHTE3

saaep

7.3.7

Snepuslii  peaktop.  TepmosuepHbIit
cure3. [IpoGimembl U NEPCHIEKTUBBI
SIEPHOM  DHEPreTHKU. OKOJIOTMUYECKUE

ACIICKThI H,I[GpHOfI SHEPIrCTUKU

7.3.8

DneMmeHTapHble  4acTulbl.  OTKpbITHE
II03UTPOHA. DyHIaMEHTAIIbHBIE

BSaHMOﬂCﬁCTBHﬂ

7.3.9

TexHuueckue yCTpOWCTBAa:  JI03UMETP,
kamepa BuibcoHa, saepHBId peakTop,

aroMHas oomOa

7.3.10

[Ipaktuueckue pabotel. HWccnemoBanue

TPEKOB qJacCTull (HO T'OTOBBIM

(dhoTtorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3gHoro Heba. Co3Besnus, sipKue

3Bé3}II)I, IIJIaHETHI, UX BUIUMOC IBUXKCHUC

8.2

Conueunas cucrema. llmaHeTsl 3eMHOM
rpynnel.  [lmanersl-rurantel M HX
CHYTHI/IKI/I, KapJ'II/IKOBI)IG IIJIAHCTEI. Manme

tena COTHEYHON CHCTEMBI

8.3

Connue, d¢orochepa u atmocdepa.

CoHeyHas akTUBHOCTbD

8.4

Hcrounuk sHeprun CoJiHIa U 3BE3]T

8.5

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTHUKH:
Macca, CBETUMOCTb, PaJyC, TEMIIEpATypa,
150'¢ B3aMOCBSI3b. Huarpamma
«CTIEKTPAJIbHBIA  KJIACC — CBETUMOCTBY.
3BE3ALI IUVIAaBHOM IIOCIIENOBATEIIHLHOCTU.
3aBUCHMOCTh «Macca — CBETUMOCTBLY» JIJIS

3BE3/] ITIaBHOM MOCIEN0BATEILHOCTH




Buytpennee CTpOCHHUE 3BE3.
CoBpeMeHHbIE Hpe/ICTaBICHUS 0
8.6

MIPOUCXOXKIACHUHN U 3BOJIFOITUA COJIHI_Ia U 3BE3]I.

OTaIbl )KU3HU 3BE3 ]

Muneunbiii Ilyte — nHama [anaktuka.
CnupanbHasg  crpykrypa [amaktuky,
pacmpenenenue 3BE3M, raza U IbUIM.
8.7 [lonoxxenne wu nwxenue ConHua B
lamaktuke. Ilnockas u cdepudeckas

noacucTeMsbl [ amakTuKu

Tunel ranaktuk. PaguorajnakTuku U

8.8
KBazapbl. YEpHBIE ABIPHI B SAPaX TaaKTUK

Bcenennas. Pacmmpenue BceneHHOH.
3akon Xa0O0ma. Pasberanme ramakTuk.
8.9 Bospact u panuyc Bcenennoii, Teopus
bonpmoro B3peBa. Monens «ropsaen

Bcenennoii». PenmukroBoe H3JTy4YCHHUC

MacmtabHast  cTpyktypa Bcenennoil.

8.10 Meraranaktuka. Heperménnsie mpo0ieMsr

ACTPOHOMUHU




YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» dmsuka, 10 kmace/ Maxumes I'.4., byxosnes b.b., Corckuit H.H. oz
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» Gusuka, 11 kimace/ Msikumes I'.J1., byxosues b.b., Yapyrun B.M. nox
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