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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1mo ¢Qusuke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJIOKEHUH M TPeOOBAHMM K pe3ysbTaTam
OCBOGHHUSI OCHOBHOW 0Opa30BaTeNbHOM MporpaMmsbl, npeactaBieHHbIXx 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 kitaccoB npu 00yueHun
ux ¢u3nKe Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-/IEATEIbHOCTHOTO TOJIX0/1a.
[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 (PU3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE IIPEIMETHBIE PE3YJIbTAThl IO roJjaM 00yUEHUS;

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 okpysxaromiem mupe. IKoabHBIN Kypc GU3NKN — CHCTEMOOOpa3yOmui
JUIsL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (U3HUECKHUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHEH,
¢dbuznyeckoir reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenNesieT  XapakTep M pa3BUTHE
pa3zHOO0Opa3HBIX TEXHOJIIOTUM B cpepe SHEPreTUKU, TPAaHCIIOPTa, OCBOEHUSI KOCMOCa,
MOJYYEHHS] HOBBIX MATEPHAJIOB C 3aJaHHBIMH CBOMCTBAMH U Apyrux. M3ydenue
(U3UKH BHOCUT OCHOBHOM BKJIa/a B (POPMHUPOBAHUE ECTECTBEHHO-HAYUYHON KapTHHbI
Mupa oOydyaromuxcsi, B (OpMUpPOBaHHE YMEHHI NPUMEHSATh HAyYHBIA METOJ
MO3HAHUS TIPU BHITIOJHEHUN UMHU YYEOHBIX UCCIIEOBAaHUH.

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 KypC SBISIETCA JIOTUYECKU
3aBEPILEHHBIM, OH COJECPKUT MaTepual U3 BCeX pa3zesioB (PU3MKHU, BKIIOUAET KaK
BOIPOCHI KJITACCUYECKOM, TaK 1 COBPEMEHHOM (DM3HKHU.



Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ HEW MaTepuan Kypca (HU3HKU
0o0benMHEH BOKpPYr (¢u3nyeckux Teopuil. Bemymmum B Kypce sBIseTCS
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 MUPOBO33PEHUECKIUMH, 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 NOCPEICTBOM BBEIEHUS DIIEMEHTOB
COJEp)KaHUs, IMOCBSIMIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTUEM TEXHUKU M TEXHOJIOTUH, a Takxke OOCYKIEHUS
po0JIeM pallMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YPOBHE CPEAHEro OOILIEro
oOpa3oBaHus SABIAIOTCS (PU3UUYECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTPOEHUsI PU3NYECKON TeOpuH, posii PyHIaMEHTAIBHBIX 3aKOHOB U
IPUHLIUIIOB B COBPEMEHHBIX IPEJCTABICHUAX O IPUPO/JIE, IPaHULIAX TPUMEHUMOCTH
TEOpUH, JIJIs1 ONTMCAHUS €CTECTBEHHO-HAYYHBIX SBJICHUH U MPOIIECCOB).

CHCTEeMHO-AESTENbHOCTHBIN TOJX0 B Kypce (DM3UKU pealn3yeTcsl MPEexIe
BCEro 3a CYET OpPraHU3allUU SKCIEPUMEHTAIBHON AESITEIbHOCTH O00YyYaroIuXCs.
J1i1st 6a30BOT0 YpOBHS Kypca (PM3UKHU — ITO UCIOJIb30BAHUE CUCTEMbI ()POHTAIIBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JJa0OPAaTOPHBIX pabOT, KOTOPHIE B IPOTrPAMME
no (usuke OObEIWHEHBI B OOIIMKA CHUCOK YYEHUYECKHUX MPAKTHUECKUX PaloT.
Bblgenenre B yKa3aHHOM MepeyHe JIabOpaTOpPHBIX pabOT, MPOBOJMMBIX IS
KOHTPOJISL U OLIEHKH, OCYLIECTBIIIETCS yYaCTHUKaMU 00pa30BaTeIbHOro IMpolecca
UCXOJI1 U3 OCOOCHHOCTEW IUIAHUPOBAHUS U OCHaIleHus kaOuHera (usuku. [lpu
3TOM O0ECTeunBaeTCs OBJAJCHHWE OOYyYAarONMMHCS YMEHUSMU TPOBOJIUTH
KOCBEHHBIC HM3MEPEHHUS, MCCICAOBAaHUS 3aBUCUMOCTEH (PH3NYECKUX BEIUYUH U
MIOCTAHOBKY OITBITOB IO MTPOBEPKE MPEITIOKEHHBIX TUTIOTE3.

Bonblioe BHUMaHKE yIeseTCs PEIICHUIO0 PACUETHBIX M KaU€CTBEHHBIX 3a/1au.
[Tpu 3TOM A1 pacu€THBIX 3a7]a4 IPUOPUTETOM SIBJISIIOTCA 3a/1a4M C SIBHO 3aJaHHOMN
bu3nYecKol MOAENbI0, TO3BOJIIONMIME TPUMEHSATh M3YYCHHBIE 3aKOHBI |
3aKOHOMEPHOCTH KaK M3 OJHOr0 pasziena Kypca, TaKk U HUHTETrpUpYs 3HAHUS U3
pa3HbIX pa3naesnoB. i1 KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE NPOTEKaHUSl (PU3NYECKUX SBJICHUM U TPOLIECCOB B OKPY’KaIOIIEH
KU3HH, TpeOyromue BbhIOOpa (U3UYECKOW MOAENU IS CUTYyalMH MPaKTHUKO-
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 (PU3MKM WIM B YCIOBUSX HHTETPUPOBAHHOTO KaOMHETa NPEIMETOB
€CTECTBEHHO-HAYYHOr0 LKKIA. B xabuHeTe HpU3MKHU AOHKHO OBITH HEOOXOIUMOE
JabopatopHoe OO0OpyIOBaHME [Js BBIMOJTHEHHUS YKa3aHHBIX B IMpPOTpamMme IO
¢$u3MKe YICHUYECKUX MPAKTUYECKUX PaboT U JEMOHCTPAIIMOHHOE 000PYI0BaHHUE.

JeMoHCTpanioHHoe oOopyaoBaHue (opmMupyercs B COOTBETCTBUH C
OPUHIIMIIOM MHUHUMAJIBHOM  JOCTaTOYHOCTH M OOECHEYMBAET IOCTAaHOBKY
NEPEUUCICHHBIX B TMporpaMMe Mo (U3HKE KIIOYEBbIX JAEMOHCTpalui s
UCCIICIOBAaHMUSI ~ U3yYaeMbIX SIBJICHUH M  TPOIECCOB, OMIUPHUUECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, HX TEXHUYECKUX MPUMEHEHU.

JlaGopatopHoe 00OpyAOBaHHE [UIsl YUYEHHYECKUX HPAKTUYECKUX pPadoT
dopMupyeTcss B BHJIE€ TEMAaTUYECKUX KOMIUIEKTOB U 00ECIEYMBAETCs B pacuére
OJHOTO KOMIUIEKTa Ha JByX oOydJamomuxcs. TemaTMueckue KOMIUIEKTHI
71a00paTOpHOTO OOOPYJIOBAHUSI JIOJKHBI OBITh TMOCTPOEHBI HAa 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 CTPEMJICHHS OOYYarOIIMXCS K HayIHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE WX HMHTEIUICKTYaJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI;

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

e (opMHpoBaHHE HAYYHOTO MUPOBO33PEHHSI KaK pe3ybTaTa U3y4eHUs OCHOB
CTpOCHHSI MaTepHH U (HyHIAMEHTATBHBIX 3aKOHOB (DU3HKHU;

e (dopMupoBaHHE YMEHUUH OOBSCHATH SBJICHUS C HCIOJIb30BAaHUEM
bu3MYecKuX 3HAHUHN M HAYYHBIX JJOKA3aTEIbCTB;

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

JlocTrxkeHne 3TUX 1enei oOecrednBaeTCsl pelIeHHeM CIEeIyIOMNX 3a7ad B

nporiecce u3yueHus Kypca (GU3UKH Ha YPOBHE CpEIHET0 00IIero oopa3oBaHus:

e MpuoOpEeTEeHNE CUCTEMbI 3HAaHUH 00 00X (PU3HMUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpHUAX, BKIIOYAs MEXaHHWKY, MOJICKYJSIPHYIO (HU3HKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (PM3UKY M DJIEMEHTHI aCTPO(PHU3UKY;

e (dopMupoBaHHE YMEHHMHA TPUMEHATHh TEOPETUYECKUE 3HAHUS Ui
oObsicCHeHUS (PHU3WYECKUX SBICHUW B TPUPOAEC U IS TPUHATHUSA
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
YCTPOUCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPY>KAIOIIYIO
cpeny;

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

e CO3JIaHHE YCJIOBHM NJIsl Pa3BUTHS YMEHHI MPOEKTHO-KUCCIEA0BATEIbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wusyuenue ¢usuku (6a30BBI ypOBEHb) Ha YPOBHE CpPEIHETO 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 mporpamMmmMe 1O (QU3MKE TMepedyeHb JIabOpaTOPHBIX H
NPAKTUYECKUX paldOT ABISETCS PEKOMEHJIOBAaHHBIM, YYHUTENb JENAaeT BBIOOP
poBeNEeHUsT J1a0OpaTOpPHBIX pPAbOT M OMNBITOB C YYETOM HHIWMBHYaTbHBIX
0COOEHHOCTEM 00YyUarOIIUXCSl.

JanHas anantupoBaHHas paboyasi mporpamma pazpadorana Ha ocHoBe AOOIT
COO nnst oOydaromuxcsi ¢ HapylIICHUSIMUA OINOPHO-ABUTATEILHOIO ammapara ¢
yuétom @I'OC HOO OB3.

IIcuxonoro-nmegarornyeckasi  XapakTepucTuka  00y4ammmxcsd ¢
HAPYUICHUSIMM ONOPHO-ABUIATEJIHLHOI0 ANINAPATA.

Kareropust o0yuaromumxcsi ¢ HapyIIeHUIMHA OITOPHO-IBUTATENBHOIO arapara
- HEOAHOpOAHAs Mo cocTaBy rpymnmna. OHa oObeAMHSET OOYy4YaroMMXCA CO
3HAUUTEIBHBIM Pa30pOCOM TMEPBUYHBIX W BTOPUYHBIX HAPYIICHHH pa3BUTHS,
KOTOpBI€ OTJIMYAIOTCA 3HAYUTEIBHOM NOJUMOP(HOCTHIO U JAHUCCOIMALMEd B
CTeneHu BbIpakeHHocTH. ['pynma oOyuwatromuxcs ¢ HOJIA: oOywaromuecs c
HapyLIEHUsIMU  (PYHKIMII ~ OMOPHO-JABUTATEJBHOTO  ammapara  pa3jiM4yHOIo
ATUOMATOr€HE3a, MEPEABUTAIONIMECS CAMOCTOSTENIbBHO WM C IPUMEHEHUEM
OpPTONENNYECKUX CPEACTB, HMEIOIIME HOPMAJIBHOE IICUXMYECKOE pa3BUTHE U
pa3z0bopuuByt0 peub. JlocTaTOYHOE UMHTEIUIEKTYaJbHOE pAa3BUTHE Y OTHX
OoOy4YaronMxcsik 4YacTo COYETAeTCsl C OTCYTCTBHEM YBEPEHHOCTH B cebe, C
OTPaHUYEHHOM  CAMOCTOSITEJIbHOCTBIO, €  TOBBINIEHHOW  BHYIIA€MOCTHIO.
JInuHOCTHAsE HE3PENOCTh TMPOSBISETCS B HAMBHOCTH CYXACHHM, crabou
OPUEHTHUPOBAHHOCTHU B OBITOBBIX U MPAKTUUECKHUX BOMPOCAX KU3HHU.

Oco0bie 00pa3oBaTe/ibHbIE TOTPEOHOCTH 00YYAKOIIMXCS ¢ HAPYIICHUSIMH
ONOPHO-IBUTATEJILHOIO aNapara.



B cTpykTypy 0C0O0BIX 00pa3oBaTeNbHBIX MOTPEOHOCTEH BXOIAT, C OTHOU
CTOpPOHBI, 00pa30BaTEIbHbBIE NOTPEOHOCTH, CBOMCTBEHHBIE JJI1 BCEX 00YYaIOIIUXCS
C OTPAaHUYECHHBIMH BO3MOXKHOCTSMHU 3/I0POBbS, C APYTOil, XapaKTEPHBIE TOJIBKO ISt
obyuaromuxcs ¢ HOJIA.

K 061mm noTpeOGHOCTIM OTHOCSTCS:

NOJIyYeHHE CHEeMAIbHON TOMOILU CpeACTBaMU 00pa30BaHus;

MICUXOJIOTUYECKOE COIMPOBOXKJECHUE, ONTHUMH3UPYIOIIEE B3aUMOJIECHCTBUE
o0Oy4Jaronierocs ¢ NearornuecCKUMu pabOTHUKAMU U OJTHOKJIACCHUKaMU;

MICUXOJIOTUYECKOE COMPOBOXKJICHHWE, HAMNpaBJICHHOE Ha YCTAaHOBJICHHE
B3aMMOJICUCTBUS CEMbU U 00pPa30BaTEIbLHON OpraHU3allnu;

WHAUBUyaIn3alusl oOydeHus TpeOyeTcss B OOJbIIEH CTENeHH, 4YeM IS
00yJaromuxcs, He UMEIOIIUX OTPaHUYCHHH 1O BO3MOXXHOCTSM 3/I0POBBS;

ocobasi MPOCTPAHCTBEHHAass MU BpPEMEHHAas OpraHu3aius o0pa30BaTEIbHOM
Cpebl;

MaKCUMaJbHOE pACIIMPEHUE O0O0pa30BaTEIIbHOIO NPOCTPAHCTBA 3a CYET
pacUIMpeHus COLUAIBHBIX KOHTAKTOB C IIUPOKUM COLIMYMOM.

K  0co0ObiM  00pa3oBaTelbHBIM  IIOTPEOHOCTSIM,  XapaKTEPHBIM  JUIA
oOyuaronuxcs ¢ HOJIA, oTHOcATCS:

0053aTE€IbHOCTh HENPEPBHIBHOCTH KOPPEKIIMOHHO-PA3BUBAIOLIETO Ipollecca,
peanu3yemMoro Kak 4Yepe3 cCoJepiaHue oOpa3oBaTelbHbIX OOJacTedl, Tak U B
IpoLIeCcCe MHINBUYAIBHON PabOTHI;

BBEICHHE B cojepkaHHe OOy4YeHHs CHEIUaNIbHBIX pa3/esioB, He
npucyTcTByomux B [Iporpamme, anpecoBaHHOW TPaaUIIMOHHO Pa3BUBAIOIIMMCS
CBEpPCTHUKAM;

MCITIOJIb30BAaHUE CHEIIMATbHBIX METOJOB, IPUEMOB U CPEJCTB OOyUEHHUS (B TOM
YUCie CHNEIUATU3UPOBAHHBIX KOMIIBIOTEPHBIX M ACCHUCTUBHBIX TEXHOJIOTHIN),
00eCIeYnBaOIINX Peain3aIuio "00X0IHbIX MyTei" 00yueHus;

oOecrieueHne 0C0o00W TMPOCTPAHCTBEHHOM W BPEMEHHOM OpTraHU3AINH
00pa3oBaTeIbHOM Cpebl.

J{nst aTOM rpynmbl 00ydaronmxcsi o0y4deHue B 00pa3oBaTesIbHONW OpraHU3aluu
BO3MOYKHO TPU YCIIOBUHU CO3AaHMs IJisi HUX Oe30aphepHOU cpenbl, 00ecrnedeHus
CHeIUaTIbHBIMUA TPUCTIOCOOJICHUSIMU ¥ HHAUBUIYAJIbHO aJalTUPOBAHHBIM pab0uYnM
mectoM. [Tomumo atoro, obydarommecst ¢ HOJIA Hy»kaaroTcs B pa3lIWyHBIX BHIAX
MOMOIIM (B COMPOBOXKJICHUM Ha YPOKax, MOMOIIM B CaMOOOCIIYyXHWBAaHWH), UTO
o0OecrieynBaeT HEOOXOAMMBIE B MEpUOA  OOy4YeHHUs W@AASAIMIMA  PEXUM,
IICUXOJIOTUYECKYIO U KOPPEKLMOHHO-TIEIarOTMYECKYIO IIOMOIIIb.

HanpaBieHue m cojep:kaHue NMPOrpaMMbl KOPPEKIMOHHOI PadoThI C
o0y4yalomUMHCA ¢ HAPYLIEHUSIMM ONOPHO-JABUIaTEeJIbHOr0 anmnapara.




YcTanaBnuBaroTCs CleAyomue oO0s3aTeNbHbIE HAIMpPaBICHUS KOPPEKIIMOHHON
NOMOILM ISl BceX Kareropuid ooyqarommuxcs ¢ HOZA:
1) ncuxosoruyeckast KOppeKLMs MO3HABATENBHBIX IPOLIECCOB;
2) nCUXO0J0ruYecKas KOpPEeKLUHs SMOIIMOHAIbHBIX HapYILLIEHUI;
3) ncuxosiornyeckas KOppekiys COLMaIbHO-TICUXOJOTUYECKUX IIPOSBICHUI;
4) KoppeKUUs HapyLIEeHUI peyH;
5) KOppeKuus HapyLIEHUI YTEHUSI U MUChMa.

COAEPKAHUE OBYUYEHUA
10 KJIACC

Paznen 1. ®u3uka u MeTOAbI HAYYHOTO MO3HAHUS

dusuka — Hayka o mpupone. HayyHble METOABI NO3HAHMS OKPYIKAIOLIETO
Mupa. Ponb skcriepuMeHTa U TEOPUU B IPOLECCE TO3HAHUS IPUPOABL. DKCIIEPUMEHT
B (pusuke.

MonenupoBanue (pU3MYECKUX SBJICHUW M TpoueccoB. HayuHble rumoresbl.
dusnueckre 3aKOHbI U TEOPHUH. ['paHUIIBI IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpyHIMAI COOTBETCTBUA.

Ponb u MecTto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MHpA, B PAKTUYECKOU EATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble M LUGPOBBIE HM3MEPUTEIbHBIE NPUOOPHI, KOMIBIOTEPHBIE
JATYHKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemerienre, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHUE MaTepUaJbHOW TOYKH, UX MPOEKIMU Ha OCU CHUCTEMBI KOOpIWHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEM.

PaBHOMepHOE W paBHOYCKOpPEHHOE MpsIMOJIMHENHHOe nBrkeHue. I'paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U IMepeMelIcHus
MaTepUaibHOM TOYKHU OT BPEMEHH.

CBobogHOE nageHre. Y CKOpeHHe CBOOOIHOTO MMaICHUS.

KpuonuHeitHoe nBrkeHue. [BUKEeHNE MaTEpUAIBHON TOYKH 110 OKPYKHOCTH
C TOCTOSIHHOM IO MOJYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JUHEWHAsA CKOPOCTb.
[lepuon u yactota obparnieHus. LleHTpocTpeMUTENIbHOE YCKOPEHHUE.



TexHn4eckrue YCTPOWCTBA M MPAKTUYECKOE IPUMEHEHHE: CIHUIOMETD,
JIBUKEHHE CHAPAJIOB, LIEITHBIE U PEMEHHBIEC MIEPEIAYU.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETa, WILIKOCTPAIUMS KUHEMATUUYECKUX XapaKTEPUCTHUK
JIBMDKCHUS.

[IpeoOpa3zoBanne TBMKEHUH C UCTIOJIB30BAHUEM TIPOCTHIX MEXAaHNU3MOB.

[Tanenue Ten B BO3AYyX€E U B Pa3pEKEHHOM MPOCTPAHCTBE.

HaGmronenne ABMKEHHMS Teja, OPOIICHHOrO IO YIJOM K TOPU30HTY U
TOPU30HTAIBHO.

N3mepenre ycKopeHusi CBOOOIHOTO MaICHHUS.

Hamnpagiienue ckopocTy Ipu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopsie pabonol

N3yuyeHne HEpaBHOMEPHOTO JIBMIKEHHUS C LEIbI0 ONPEACICHUS MIHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOLIEHHS MEXAY NyTSAMH, MPOUJCHHBIMU TEJIOM 34
MOCIICIOBATENbHBIC PABHBIE MPOMEXKYTKH BPEMEHU TNIPU PABHOYCKOPEHHOM
JBUKEHUH C HAYaJIbHOW CKOPOCTBIO, PABHOU HYJIIO.

N3yyeHue NBUKEHUS IIAPUKA B BA3KOU KUJIKOCTH.

N3ydenne nBUXKEHUS Tella, OPOIICHHOTO TOPU30HTAJIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBbld  3akoH  HproToHA.
NuepunanbHbie CHCTEMBI OTCUYETA.

Macca tena. Cuna. [Ipuniun cynepno3unuu cuil. Bropoi 3akon HetoToHa aiist
MaTepuagbHOU TOUKU. Tpernii 3akoH HbproTOHA 1151 MaTepranbHbBIX TOUEK.

3akoH BcemupHoro TtaroteHus. Cuima Tsoxectr. llepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Bunpl Tpenus (1mokosi, cKoiabxkeHus, kauenus ). Cuna tpenus. Cyxoe
TpeHue. Cuiia TpeHUsI CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduiueHt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTHU UJIU Ta3e.

[TocTtynarenbHOE U BpalaTelbHOE JBMKEHUE a0COMIOTHO TBEPAOTO Tea.

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpamieHus. l[lmedo cuibl. YcimoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4eckre yCTpOWCTBA M MPAKTUYECKOE MPUMEHECHHUE: MOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpLHH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIIMX TEI.

Bropoii 3akoH HerotoHna.



N3mepenne cuil.

CrnosxeHue cui.

3aBUCHMOCTH CHJIBI YIIPYTOCTH OT JiehopMaIium.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOABbEME U TTaJICHUH.

CpaBHEHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIBKEHUS.

Y cnoBust paBHOBeCHS TBEPAOTO Tea. Buabl paBHOBECHS.

Yuenuueckuii saxcnepumenm, nabopamopmvie padbomul

N3yuenue aBuxkeHUs: OpycKa 1o HaKJIOHHOU MJIOCKOCTH.

HccnenoBanre 3aBUCHMOCTH CUJI YIPYTOCTH, BOZHUKAIOIIUX B MPYXKUHE U
PE3UHOBOM 00pasiie, OT X AehopMariyi.

HUccnepoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeEJla, HWMEIOLIETO OCh
BpAILICHUA.

Tema 3. 3aKoHbl COXPAHEHUA 8 MEXAHUKE

NMiynsc MatepuaibHOM TOUYKHM (Teia), CHUCTEMbl MaTEpPHAIbHBIX TOYEK.
NMnysbc CHIIBI U U3MEHEHHE HMMITYJIbCa TeNd. 3aKOH COXPAHEHUS HWMITYJIbCA.
PeakTuBHOEC IBHKEHUE.

PaboTa cuiibl. MOITHOCTD CHJTBI.

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

[TorennumanbHas SHEprusl. [TorenmaneHas SHEprus yIpyro
nedopMupoBaHHOM Npy>kuHBI. [loTeHIManbHAs YHEPTHS TeJla BOJIU3U MOBEPXHOCTU
3eMIIH.

[loTeHnuanpHple U HEMOTEHHOUANbHbIE  Cuibl.  CBs3b  pabOTHI
HEMOTEHIMAIBHBIX CHJI C ©3MEHEHUEM MEXaHUYECKOW SIHEPTUH CUCTEMBI TEJ. 3aKOH
COXPAHEHUSI MEXaHUYECKON YHEPTUU.

Ynpyrue v Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckrue yCTpOWCTBA U IPAKTUUECKOE NPUMEHEHHE: BOIAOMET, KOIED,
NPY>KUHHBIN MUCTOJIET, TBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTtuBHOE IBHKEHUE.

[Tepexoa MOTEHIIMATBLHOM YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

N3ydenne abCONIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MasSTHUKOB.

HccnenoBanne cBsi3W pabOTHI CHIIBI ¢ U3MEHEHHEM MEXaHWYECKON SHEPTHH
TeJla Ha IPUMEPE PACTSIKEHUSI PE3UHOBOTO KTy Ta.

Paznen 3. MoJgiekyasipHast u3nka 1 TEePMOJAMHAMHUKA
Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopuu



OCHOBHBIE TIOJIOKEHUSI MOJIEKYISIPHO-KMHETHUECKOW TEOPUU U MX OIBITHOE
obocHoBanue. bpoyHoBckoe maBmkenue. [Auddysusa. Xapakrep ABWKECHUA H
B3aMMOJICHCTBUS 4YacTHUIl BeEIIECTBA. Monenn CTPOEHHUs Ta30B, XUIAKOCTEU U
TBEPABIX T€J U OOBSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ITUX Mojeleill. Macca u
pasmepsl MosiekyJsl. Konmmuectso BemecTsa. [loctossHHass ABoraapo.

TenmoBoe paBHoBecue. Temmneparypa u e€ m3smepenue. lllkana temmneparyp
Llenbcus.

Mopnene  upeanpHOoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KWUHETUYECKOW TEOpUU HACATBHOrO rasza. AOCOIOTHas TemIieparypa Kak mepa
CpEIHEH KHWHETUYECKOM SHEpPIMM TEIUIOBOIO JBM)KEHMS vactul rasa. [llkama
temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHue Menneneesa—Knanenpona.
3akoH [lansToHa. M30mponecchl B UACAIBHOM I'a3€ ¢ MOCTOSHHBIM KOJWYECTBOM
BenlecTBa. ['paduueckoe mpencTaBIeHHE H30MPOLECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyeckrue yCTpOMCTBA M MNPAKTUYECKOE IPUMEHEHHE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbITel, JOKa3bIBalOIIME JTUCKPETHOE CTPOEHHE BEIecTBa, (ororpaduu
MOJIEKYJI OpTaHUYECKUX COCINHEHUN.

OneiThl 10 U PY3UN )KUIAKOCTEH U ra3oB.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onsita IlTepHa.

OneITsl, JOKa3bIBAOIIINE CYILLIECTBOBAHHE MEXMOJIEKYJISIPHOTO
B3aMMO/ICHCTBUS.

Monens, niutocTpupyomias Ipupoay AaBlICHUS ra3a Ha CTEHKU COCYJa.

OnpIThl, WUIIOCTPUPYIOIIME YPABHEHUE COCTOSIHUS HWJEaNbHOrO rasa,
U30IIPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmusvie pabomul

OmnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHATE Ha OCHOBE WM3MEPEHMI
00BbEMa KOMHATBI, IaBJICHUS U TEMIIEPaTypbl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEKy TapaMeTPaMH COCTOSTHUSL Pa3peKEHHOTO
rasa.

Tema 2. Ocnoebl mepmoouHamuxku

Tepmonunamuueckass cucrema. BHYTpeHHsAsT dHEprus TEPMOIAMHAMUYECKOU
CUCTEMBI U criocoObl e€ n3meHeHus. KonnuectBo TemnoTsl U padbora. BHyTpeHHss
JHEPrus  OJAHOATOMHOIO  HWJACAJIBHOrO  ra3a.  Buael  Temionepenayu:
TEIJIONPOBOAHOCTh, KOHBEKIIMS, U3JIyYeHHUE. Y AENIbHAS TEIJIOEMKOCTh BEIIECTBA.
KonndecTBO TEMI0THI IpH TEIIONEpeaaye.



[Tonsitue 006 ammabatHOoM mporecce. [lepBbIii 3aKOH TEPMOIMHAMUKH.
[IpumeHnenne mepBOro 3akoHa TEPMOIWHAMUKH K m3omporeccaMm. I 'paduueckas
UHTEpIIpeTanus paboTh rasa.

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

TermoBble  MamwuHbl.  [IpuHOMNBI  AEUCTBHUS — TEIUIOBBIX  MAIIHH.
[IpeoOpa3zoBanuss SHEPrHUM B TEIUIOBHIX MamuHax. Kod(p@uIMEeHT MoIe3Horo
nevctBus TemwtoBod mammHbl. [{ukn KapHo m ero ko3¢ @UIMEHT MOJIE3HOTO
JNEUCTBUS. DKOJIOTMUYECKUE MPOOIEMbl TEIIOIHEPTETUKH.

TexHuyecknue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHUE: JIBUTATEIb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3MeHeHre BHYTPEHHEW H»HEpPruM Teja IMPU COBEPIICHHH PAOOTHI: BBUIET
npoOku U3 OyTBUIKM TOJ JIEWCTBHEM CXKAaTOro BO3JlyXa, HarpeBaHue sdupa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUIECOIEMOHCTPALINS).

W3MeHeHre BHYTpEeHHEN SHEPIruu (TeMIiepaTypbl) Tela Mpu TeIuionepeaaye.

OnbIT 0 a1MabaTHOMY PaCIIMPEHUIO BO3AyXa (OMBIT C BO3AYLIHBIM OTHUBOM).

Mogenu napoBoil TypOWHBI, JBUTATENSI BHYTPEHHETO CTOPAHUSI, PEAKTUBHOIO
JIBUTATEIIS.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3mepeHne yaenbHou TENI0EMKOCTH.

Tema 3. Aepecamnvie cocmoanusn eeuyecmea. Pazoswvie nepexoonl

[TapooOpa3oBanue u KoHjeHcanus. Vcnapenue u kumneHue. AOCONIOTHAS U
OTHOCUTEJIbHAs BJIAXHOCTh BO31ayxa. HaceiueHHsIi map. YjaenbHas TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPbl KUTICHUSI OT JaBJICHHUS.

TBépnoe Teno. Kpucramnmmueckue nu amopdubsie Tena. AHU30TPONHS CBOMCTB
kpuctaioB. JKuakue kpuctamisl. CoBpeMeHHble MaTepuanbl. [lnaBrmenue wu
KpucTayum3anus. Y aefbHas TerioTa miasienus. Cyonumarusi.

VYpaBHEHHE TEIJIOBOTO OajaHca.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHU TMOJTYyUYCHHUS] COBPEMEHHBIX MaTEpHasioB, B
TOM YHUCJIE HAaHOMATEepPHaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBA HACBHILLIEHHBIX TAPOB.

Kunenuve npu nMoHW>KEHHOM JIaBJICHUH.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

HabGnronenune HarpeBaHus U MIaBJICHUS KPUCTAJUIMUECKOTO BEIIEeCTBA.

JleMOHCTpanus KpUCTaIOB.

Yuenuueckuii sakcnepumenm, nabopamopmusvie padbomul

N3mepenre 0THOCUTEILHON BIaXKHOCTU BO3AYXa.



Paznen 4. JaekTpoanHamMuka

Tema 1. Inexkmpocmamuka

OnexTpuzanus Ten. JINEKTPUUECKUil 3aps. J{Ba BUIa 3JIEKTPUUECKUX 3aPSI0B.
[IpoBOAHWKHN, OUANEKTPUKU W TOJYNPOBOAHUKH. 3aKOH  COXPAaHEHUS
AIEKTPUUYECKOTO 3apsa.

B3aumopeiictBue 3apsan0B. 3akoH Kyiiona. ToueuyHbli 3IEKTpUUECKUI 3apsi.
Onextpuyeckoe mnose. Hamnpskx€HHOCTh 3ieKTpuyeckoro mois. IIpuHiun
CYHEPHO3ULUN DNEKTPUUYECKUX Toyeil. JIMHUM HanpsyKEHHOCTH 3JIEKTPUYECKOTO
OJISL.

PaGota cun anekrpocraTudeckoro noJjs. [lorenuuan. Pa3HocTs MOTEHIIUATIOB.
[IpOBOOHUKM W JHDJIEKTPUKHA B DJIEKTPOCTATHYECKOM Tnosie. [luanexkrpuueckas
IIPOHULIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNEKTpOEMKOCTh IUIOCKOTO KOHAECHCATOPA.
DHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

TexHuyeckrue yCTpOMCTBA M MNPAKTUYECKOE IPUMEHEHUE: 3JIEKTPOCKOIL,
AIEKTPOMETpP, DBJIEKTPOCTaTHYECKash 3alluTa, 3a3€MJICHHE 3JIEKTPOIpUOOpOB,
KOHJICHCATOp, KOMMMPOBAJIBHBIN annapar, CTPyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHLKUII IEUCTBUS AJIEKTPOMETPA.

B3auMopencTBre HAANEKTPU30BaHHBIX TEI.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

[IpoBOAHUKH B IIEKTPOCTATUYECKOM I10JIE.

DnexkTpocTaTHyecKas 3amuTa.

JIMBIEKTPUKY B DJIEKTPOCTATUYECKOM II0JIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAIH
IJJACTHH, PACCTOSTHUSI MEXAY HUMH U JUDJICKTPUYECKON MPOHULIAEMOCTH.

OHeprus 3apsHKEHHOTO KOHJIEHCAaTopa.

Yuenuueckuii sxcnepumenm, nabopamopmusvie pabomul

N3mepeHne 3neKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DJIEKTPUYECKUI TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKAa.
Hctounuku Toka. Cuia Toka. [locTosIHHBIN TOK.

Hanpspxenne. 3akon OMa 1151 ydacTKa LETH.

DJIEKTPUYECKOE COMPOTUBIICHHE. YIEIBbHOE CONPOTHBIEHUE BELIECTBA.
[TocnenoBaTenpHOE, TApALIENbHOE, CMEIIAHHOE COEIMHEHUE TIPOBOTHUKOB.

PaGora oamekTpuueckoro Toka. 3akoH JDkoyms—Jlenma. MomHOCT
AIIEKTPUYECKOTO TOKA.

DNEeKTPOABMXKYLIAsl CUila M BHYTPEHHEE CONPOTUBIEHUE MCTOYHHKA TOKA.
3axoH Oma 11 OHOM (3aMKHYTOM) 35ieKTpuyeckoi nenu. Kopotkoe 3aMmbIkaHue.



OneKkTpoHHass  OPOBOAMMOCTh  TBEPABIX  METALIOB.  3aBUCUMOCTb
COMPOTHUBJIEHUS] METAJUIOB OT TeMrepaTypbl. CBEpXIPOBOAUMOCTb.

DnexkTpudecKuid TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITy4KOB.

[TonynpoBOIHUKMU. Cob6cTBeHHas U MpUMECHast MIPOBOJAUMOCTh
noJIynpoBoHUKOB. CBoiicTBa p—N-niepexoa. [omynpoBoIHUKOBBIE TPUOOPHI.

OnexkTpuyecknuid TOK B  pacTBOpax M paciulaBaX  AJIEKTPOJHUTOB.
DNEeKTPOIUTUYECKAS TUCCOLUALUSA. DIEKTPOIIU3.

DIeKTpUYeCKHii TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOATEIbHBIN
pa3psa. Momuus. [Inazma.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: aMIepMETD,
BOJIbTMETP, PEOCTaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTeiIbHbIC MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIIEHUS, BAKYYMHBIH AUO/,
TEPMUCTOPBI U (POTOPE3UCTOPHI, MOIYIPOBOIHUKOBBIIN 1101, TaJbBaHUKA.

Jlemoncmpayuu

N3mepeHne cuilbl TOKA U HANPSKEHUS.

3aBUCUMOCTh COIPOTHUBIICHHUS] LUMUJIUHAPUYECKUX NPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEYEHHS M MaTepuana.

CMelaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpsMoe wu3MepeHue >SIEKTpOABWXKYIIEH cuibl. KopoTkoe 3aMblKaHHUE
raJbBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTh CONPOTUBJIEHUS METANIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTE RJIEKTPOIUTOB.

HckpoBoii pa3psil ¥ MPOBOJAUMOCTD BO3/1yXa.

OOHOCTOPOHHSSI NPOBOAUMOCTD TNOAA.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3ydeHne cMEmaHHOI0 COEINHEHUS PE3UCTOPOB.

M3mepeHne 3JIEKTPOABUKYILEH CHIIbI UCTOYHHKA TOKAa W €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmronenue anextpoiusa.

MexnpeaMeTHbie CBSA3H

N3yuenue kypca ¢usnku 0a30Boro ypoBHsa B 10 kiacce OCyLIECTBISIETCS C
y4ETOM COAEPKATEIbHBIX MEKIIPEAMETHBIX CBSI3€ C KypcaMH MaTEMaTHKH,
OMONOTHN, XUMHH, TeoTpaduu U TEXHOJIOTHUH.

Meowxcnpeomemnvie nowsimusi, CBSI3aHHBIE C M3YyYEHHEM METOJOB HAYy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4HbId (akT, runore3a, (pu3myeckas BEJIMYMHA, 3aKOH,
Teopusi, HAOJIIOACHHE, IKCIIEPUMEHT, MOJICIIUPOBAHHE, MOJIETb, U3MEPEHUE.

Mamemamuxa: pelnieHHEe CHCTEMbl ypaBHEHUH, JUHEHHas (QyHKUuS,
napabosa, runepOosna, ux rpauKku U CBONCTBA, TPUTOHOMETPUYECKUE (DYHKITUU:



CHUHYC, KOCHHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO,
BEKTOPHI ¥ UX MPOEKIMHA HA OCU KOOPJMHAT, CJI0KEHUE BEKTOPOB.

buonoeus: mexanndeckoe ABMKEHUE B XKUBOHM mpupose, nuddysus, ocMoc,
TEII00OMEH JKHUBBIX OPraHU3MOB (BHABI TEIUIONEpPEIaud, TEIUIOBOE PaBHOBECHE),
AIEKTPUYECKUE ABJICHUS B )KUBOUM MIPUPOJE.

Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAS MACCAa, TEIIOBBIE CBOMCTBA TBEPABIX TEJI, KUJIKOCTEU U Ta30B,
AJEKTPUYECKUE  CBOMCTBA  METAJUIOB,  DJICKTPOJUTHUYECKAS  JAUCCOLMAINS,
rajbBaHHUKa.

l'eoepaghus: BNaxxHOCTh BO3/AyXa, BETPHI, 0apoMeTp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHKUE JIBHXKEHUN C HCIOJIb30BAHHMEM MEXaHU3MOB,
YYET TPEHHUS B TEXHUKE, MOIUIUITHUKH, HCIIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHHKE (pakeTa, BOJOMET W JIpyrHe), JBUTATEIh BHYTPEHHETO
CropaHusi, mapoBasi TypOUHa, OBITOBON XOJOAMIBHUK, KOHAUIIMOHEP, TEXHOJIOTHU
MOJy4YEHUsS COBPEMEHHBIX MAaTE€pUAIIOB, B TOM YHUCJIE HAHOMATECpPUAIIOB, H
HAHOTEXHOJIOTUH, 3JIEKTPOCTATHYECKAas 3alllUTa, 3a3€MJICHHE AJIEKTPONPUOOPOB,
KCEPOKC, CTpYHHBIN MIPUHTED, 3JIEKTPOHArPEBATEIBHBIC puOOpHI,
AIIEKTPOOCBETUTEIIbHBIC MPUOOPHI, TATbBAHHKA.

11 KVIACC

Paznen 4. DiaekTpoauHaMuKa

Tema 3. Maznummnoe none. IneKmpoOMAZHUMHAA UHOYKUUA

[TocTtostHHBIE MarHuThl. B3anmoaencTBUE MOCTOSSHHBIX MATHUTOB. MarHuTHOE
nosie. Bekrop MmarauTHOM MHAYyKIMKU. [I[puHIMI Cynepno3uMu MarHuTHEIX MOJIEH.
JluHnn MarHuTHOW WHAyKUMW. KapThHa JIWHUKA MarHATHOM WHAYKIUHA TOJIS
MOCTOSIHHBIX MAarHUTOB.

MarautHoe T1I0J€ TPOBOJHHMKA C TOKOM. KapTuHa IWMHUN WHIYKUWAH
MAarHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOAHUKA U 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJHMUKA, KaTyIIKH ¢ TOKOM. OnbIT OpcTena. BzanmoielicTBue npoBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJib U HaIIPaBJICHUE.

Cuna Jlopenua, e€ MOaysib U HanpaBJieHUE. [[BH>KEHUE 3apsHKEHHOW YaCTULIBI
B OJJHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jloperna.

SIBeHMe ANEKTpOMArHUTHOM HMHAYKIUHU. [lOTOK BeKTOpa MarHMTHOM
WHIYKIUU. ODJEKTPOJBIKYILAs Cujla HWHAYKIHU. 3aKOH 3JIEKTPOMAarHUTHOMU
nHaykiuu dapajes.

BuxpeBoe nsnexkrpuyeckoe Moje. IDIESKTPOABMKYILAS CHJIA WHAYKUIAU B
IIPOBOJIHUKE, IBUKYIIEMCS ITOCTYIIATENBHO B OJJHOPOAHOM MAarHUTHOM MOJIE.

[IpaBuno Jlenua.



NHIyKTUBHOCTh.  SIBIIEHME CaMOMHIYKUMH. OJIEKTPOJBIKYIIAA  CHJa
CaMOMHIYKIIHH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHudeckrue yCTpONCTBA W MPAKTUYECKOE TMPUMEHEHUE: TOCTOSHHbBIC
MArHUThI, BJEKTPOMATHUTHI, SJIEKTPOJABHUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTUIl, UHIYKIWOHHAS T1€Yb.

Jlemoncmpayuu

OnbIT IpcTena.

OTKJIOHEHHE JIEKTPOHHOTO MTyYKa MAarHUTHBIM TIOJIEM.

JIvHUM MHIYKUMA MAarHUTHOTO TIOJISL.

B3anmonencTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JlenictBre cuiibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIBiieHME SIIEKTPOMAarHUTHON UHIYKIWH.

[IpaBuiio Jlenna.

3aBUCUMOCTD JJIEKTPOJIBUAKYIIEH CHIIBI MHAYKIHAH OT CKOPOCTH U3MEHEHUSA
MarHuTHOTO IIOTOKA.

SIBneHne caMOMHAYKIIUH.

Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomol

N3ydyeHrne MarHuTHOTO MOJIsL KATYIIKH C TOKOM.

HccnenoBanue neiCTBUSA MOCTOSHHOIO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHYKIIAH.

Paszgea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMaZHUMHbLE KONEOAHUA

Konebarenbnas  cucrema. (CBOOOJHBIE  MEXaHUYECKHE  KOJeOaHUS.
["apmonnyeckue konedanus. [lepumon, wacrora, ammumryga u ($aza koieOaHUU.
[IpyXMHHBIN MasTHUK. MareMaTH4eCKUil MAasATHUK. Y PABHEHHE T'apMOHUYECKHX
koJiebanuii. [IpeBpaiiienre HEpPrun Mpu rapMOHUYECKUX KOJICOAHUSIX.

Konebarenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
UJCATBHOM KOJeOaTeIbHOM KOHTYpe. AHAJOTUS MEXIy MEXaHUYEeCKUMU U
ANEKTPOMAarHUTHbIMU KoJieOanusiMu. dopmyna TomcoHa. 3akoH coxpaHEHUs
HHEPrUu B UJCATBHOM KOJIeOATEIHbHOM KOHTYDE.

[TpencraBienue o 3aTyxaroummx KojeOaHusAX. BrIHyX/IeHHbIE MEXaHUUECKHE
kosieOanus. Pezonanc. BeiHyKA€HHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMUSI.

[lepemennbiii  TOK. CHUHYCOMJAIBbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOr0 TOKa. AMIUIMTYJHOE W JEWCTBYIOIIEE 3HAYEHHWE CHJIBI TOKA U
HaIpsHKEHUS.



Tpanchopmarop. IlpousBoacTBo, nepenadya U MOTPEOICHUE AIIEKTPUUECKON
SHEPIruM. DKOJIOTUYECKHE PUCKHU TMPHU MPOU3BOJCTBE AEeKTpodHepruu. KynbTypa
WCIIOJIB30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuyecknue yCTpOWCTBA M MPAKTUYECKOE IMPUMEHEHHUE: SIICKTPUUYECKUMA
3BOHOK, TEHEPATOP MEPEMEHHOTO TOKA, TMHUU AJEKTpONepeaay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KojaeOAaTeNbHON CHUCTEMBI (NIPY>KUHHBIA WM
MaTeMaTUYECKU MASITHUK).

Halmronenne 3atyxaromux KojeOaHuH.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Halmnronenue pezoHanca.

CBOOOHBIE AIIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcuuuiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA W HANPSDKEHUSI OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3oHanc mnpu mOCIEIOBATENRHOM COEAWHEHUW PE3UCTOPA, KATYIIKH
WHIYKTUBHOCTH U KOHJIEHCATOpa.

Mojenb TUHUY 3JEKTPONEPENAYH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbomul

HccnenoBanre 3aBUCUMOCTH TIEpUOJIa MaJIbIX KOJIEOAHUW rpy3a HA HUTU OT
JUTUHBI HUTH U MacChl Ipy3a.

HccnenoBanne nepeMEHHOTO TOKA B LEMH U3 TTOCIEA0BATEIBHO COEAUHEHHBIX
KOHJIEHCATOpa, KaTyILK! U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoOMaZHUMHbLE 60JIHbL

Mexannueckue BOJHBI, ycioBHsl pacnpoctpanenus. llepuon. CkopocTb
pacrpocTpaHeHuss W JyiMHA BOJHBI. [lomepeyHble W MPOAOJBbHBIC BOJIHBI.
HNuTtepdepenius u uPppakuus MEXaHUYECKUX BOJIH.

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

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUSI U3IyYEHHUS! SJIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanus BektopoB E, B, V B anexkrpomarautHoi BonHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaKCHUE, MpeoMIIeHUe, noJsapusanus, Judpakius,
unrepdepenius. CKopocTh 3JIEKTPOMarHUTHBIX BOJIH.

[[Ixana 3J€KTPOMarHUTHBIX BOJIH. [IprMeHEeHue 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[TpyuHUMIIBI PAIMOCBS3U U TENEBUACHUSA. Pagnookanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEBI.

TexHuyeckre yCTpOMCTBa M MPAKTUUYECKOE TMPUMEHEHUE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJbTPa3BYKOBasi AUArHOCTHMKA B TEXHUKE W MEIUIIMHE, pajap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBY-neyn.

Jlemoncmpayuu



OObpazoBaHue 1 pacIpoOCTpaHEHUE MONEPEYHBIX U MPOJOIBHBIX BOJIH.

KoneoGmromeecs Teno Kak HCTOUHUK 3BYKa.

Habnronenue orpaxeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue uatepdepenunu u audpakiuid MEXaHU4ECKUX BOJIH.

3BYKOBOM pE30HAHC.

Habnrogenue cBsI3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIUTYAOW H
YacTOTOM KOJEOAHUIA.

HccnenoBanre CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, TPETIOMIICHHE,
noJisipu3aiys, Iuppaxuus, UHTEpPEpeHIHs.

Tema 3. Onmuxa

['eomerpuueckas onrtuka. lIpsmoiMHENHOE pPacHpOCTpaHEHUE CBETA B
OJHOPOJIHOM cpene. JIyd cBera. TOUEeUHBI HCTOYHUK CBETA.

OTtpaxeHnue cBeTa. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHue mzoOpaxeHuil B
IUIOCKOM 3€pKae.

[IpenomieHue cBeTa. 3aKOHBI MPEIOMIICHUS CBETa. AOCOIIOTHBIN MMOKAa3aTelNb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa IOJHOTO
BHYTPEHHETO OTPAKEHUS.

Hucnepcus cseta. CiioxkHbIi cocTaB Oenoro ceera. LBerT.

Cobupatouiue 1 pacceuBarolue JMH3bL. ToHkas nuH3a. DokycHoe paccTosiHue
U ONTHYECKas cuiia TOHKOM JuH3bI. [locTpoeHne n3o0paxkeHuil B COOUparOUX U
pacceuBaromux JuH3ax. PopMysa TOHKOU JIMH3bL. Y BETUYEHHE, 1aBAEMOE JTUH30M.

[Ipenespl NpUMEHMMOCTH FEOMETPUYECKOM ONTHKHU.

BonnoBass ontuka. HWurepdepenmus cBera. KorepeHTHbIE HCTOYHHKH.
YcnoBusi HaOMOIEHUS MaKCUMyMOB M MHUHMMYMOB B HWHTEphEpEHIIMOHHON
KApTUHE OT JBYX CUH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpaxuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HAOIIOICHUS
[NIABHBIX ~MaKCMMYMOB TIpM TAaJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(PAKIIMOHHYIO PEIMIETKY.

[Tonspuzanus ceera.

TexHuueckue YCTPONUCTBa M MPAKTHYECKOE NPUMEHEHHE: OYKH, JIyna,
¢doToanmapaT, NPOEKIHMOHHBIA anmapar, MHKPOCKOM, TEJIECKOI, BOJOKOHHAs
OITHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpssMonuHeHOE pacnpOCTPaHEHUE, OTPAKEHUE U NPEIOMIICHUE CBETA.
OnTuyeckue mpuodOpHI.

[TomHOE BHYyTpEHHEE OTpakeHue. Monens CBETOBOAA.

HccnenoBanre CBOMCTB H300paKEHUH B JTMH3AX.

Mopnenn MUKpOCKOIIa, TEJIECKOMa.

HaGmronenune natepdepeHinm cBera.



Hab6mronenune nudpaxium ceera.

Halnronenue nucnepcuu cBera.

[TonydeHue ciekTpa ¢ MOMOIILIO MPU3MBI.

[TonydeHue ciekTpa ¢ MOMOIIBI0 TUPPAKIIMOHHON PEIIETKH.
HaOGmronenue noysipuzaliuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopsie pabonol
N3MmepeHnue nokazaress npeioMJIeHUs CTeKIIa.
HccnenoBanne CBONCTB M300pKEHUH B JIMH3aX.
HaGmronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH
['paHuLIBI TPUMEHUMOCTH KJIACCUYECKON MeXaHUKH. [locTynartsl crienuanbHOM
TEOPUH OTHOCUTEIBHOCTH: MHBAPUAHTHOCTh MOJYJII CKOPOCTH CBETA B BAKYyME,
MIPUHIIUIT OTHOCUTEIBHOCTH DUHIITENHA.
OTHOCHUTENIBHOCTh OJJHOBPEMEHHOCTH. 3aMEJIJIEHUE BPEMEHU M COKpAICHUE
JUTVHBI.
OHEprus U UMILYJIbC PEIIATUBUCTCKON YaCTHLIBI.

CBs13b Macchl ¢ BHGPFHGﬁ U UMITYJIbCOM pCHHTHBHCTCKOﬁ HJaCTHUIBI. SHCpFHH
ITIOKOAI.

Pazgen 7. KBanToBasi gpusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBsi3u 3HEprun (OTOHA C €r0 YaCTOTON. DHEprus
Y UMITYJIbC (POTOHA.

OtkpeiTre u uccienoBanue Gorordpdexra. Onpitel A. I'. CroneroBa. 3aKOHBI
dotorpdexra. YpaBuenue OunmTeitHa st hotodddexra. «KpacHas rpanuiiay
dbotorddexra.

Jasnenue ceera. OnwiTel I1. H. JIeGenena.

XUMHUYECKOE JICVCTBHUE CBETA.

TexHuueckue yCTpONCTBA U MPAKTUYECKOE NPUMEHEHHE: (HOTODIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®oTo3(PheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHeEMTHETO (poTodddekTa.

Ceeroauop.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHuio 0 -4acTHII.
[lmanerapHas mogmenp aroma. llocrynater bopa. U3nydyenue u morjonieHue



(GOTOHOB TpU TEpexoAe aroMa C OAHOIO YPOBHS SHEPTrUU Ha Apyrou. Buiel
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/IA.
BousHoBBIE cBOlicTBa yacTull. Bosnsl ne bpoiiis. KopycKynsipHO-BOJIHOBOM
JTyaJn3M.
CHOHTaHHOE U BBIHYK/ICHHOE U3JIyYCHHUE.
TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.
Jlemoncmpayuu
Mopens onbita Pezepdopaa.
Ornpenenenue JUIMHBI BOJIHBI Ja3epa.
Habnronenue JInHeHyaThIX CIEKTPOB U3ITyYEHHUS.
Jlazep.
Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul
Habnrogenue TMHeHyaToro CexTpa.
Tema 3. Amomnoe sa0po
OKCIIEpUMEHTBI, JTOKA3bIBAIOIIME CIIOKHOCTh CTpPOeHHUA sAnpa. OTKpbITHE
paaroakTuBHOCTH. OnbITH Pe3epdopa o onpeneneHnto coctaBa paJuoakTUBHOTO
uznyuyenusi.  CpoiictBa  anmbda-, Oera-, ramMma-usnydyeHus.  BuausHue
PaAMOAKTUBHOCTH Ha JKUBBIE OPTaHU3MBI.
OTtkpeiTHE TIpOTOHA M HeWTpoHa. HykimonHas monens siapa IeiizenOepra—
NBanenko. 3apsan sapa. Maccosoe uncno sapa. M3oronsr.
Anbda-pacnaa. ONEKTPOHHBIA M TO3UTPOHHBIM Oera-pacmaa. ['amma-
U3IIy4eHHE. 3aKOH PaIMOAKTUBHOIO paclaja.
OHeprus CBA3M HYKJIOHOB B sifpe. SaepHbie cuibl. JledekT macchl spa.
Snepnsbie peakuuu. [lenenue u cuHTe3 A€p.
SAnepuwiii peaktop. Tepmosinepubiii cunTe3. [IpoOnembl W HEPCHIEKTUBBI
AJIEPHON SHEPTETUKHU. JKOJOTUYECKHUE ACIIEKThI IE€PHON SHEPTETHUKHU.
DneMeHTapHble YacTUllbl. OTKPBITHE MTO3UTPOHA.
MeTonbl HAOIIOIEHHS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHLI.
@dyHIaMeHTalbHbIe B3aUMOJEHCTBUA. EAMHCTBO PU3NUYecKoi KapTUHBI MUPA.
TexHuyeckre yCcTpOMCTBA U NMPAKTHYECKOE NMPUMEHEHUE: TO3UMETp, Kamepa
Bunbcona, simepHbIit peakTop, aToMHast Oomoa.
Jlemoncmpayuu
Cu€TYrK MOHU3UPYIOIINX YACTHII.
Yuenuueckuii sxcnepumenm, 1abopamopusie padbomul
HccnenoBanre TpEKOB 4acTHIL (10 TOTOBBIM (oTOrpadusim).

Pa3zgea 8. dieMeHTBI ACTPOHOMHUM M ACTPOGUIMKH

Dranbl pa3BUTHs acTpoHOMUU. [IpUKIagHOE U MUPOBO33PEHUECKOE 3HAUCHHE
aACTPOHOMMUH.



Bun 3Bé3gHoro HeOa. Co3Besnmus, sipkue 3BE3NBI, IIAHETHI, X BUIUMOE
JIBUKCHUE.

ConHeyHas cucTema.

Cosnne. ConHeuHast akTUBHOCTh. McTounuk sHeprum CoyHIA W 3BE3.
3BE3/71bI, X OCHOBHBIE XapaKTEpPUCTUKHU. JlmarpaMma «CHEKTpaJbHBIM KJIacC —
CBETHUMOCTBY». 3BE3/Ibl TJIAaBHOM MOCIEA0BATEIHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIBHOCTU. BHYyTpeHHEe CTpoeHue
3BE37. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Boonuu CoJiHIa U
3BE31. DTanbl )KU3HU 3BE3I.

Mineunbiii I[lyte — Hama I'amaktuka. Ilonmoxenune m aBwxkeHue CosHIA B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky u kBaszapbl. YEpHBIE IBIPHI B sApax
raJaKTHUK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopus bonpiioro B3peiBa. PemKTOBOE M3ITydEHHUE.

Macmtabnas crpykrypa Beenennoid. MeTaranakTuka.

Hepeménnpie mpo0sieMbl aCTPOHOMUMU.

Yuenuuecxue nabnooenus

HaOmronennss HeBOOPYKEHHBIM TJIa30M C HCIIOJIB30BAaHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN I ONPEIeNICHUs MOJI0XKEHUSI HEOECHBIX 00bEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE CO3Be31s CEBEPHOIO MOJIYIIAPHS U IPKUE 3BE3/BI.

HabGmronenus B Teneckon Jlynsl, mianet, Mieunoro Ilytu.

O6o0maromiee MOBTOPEHUE

Ponps ¢u3uku uW acTpOHOMHUHM B OSKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COIIMAJIBHOM M ATUYECKOM cpepax eaTeTbHOCTH YEI0BEKa, POJIb U MECTO (DU3UKHU U
aCTPOHOMHUU B COBPEMEHHOW HAYYHOU KapTHHE MHpA, POJib (PU3HUECKOU TEOPUU B
(bopMHUpOBaHUU MPECTABIECHUN 0 (PU3NYECKON KapTUHE MHUPA, MECTO (PU3UUYECKON
KapTHHBI MHpa B OOIIEM psJy COBPEMEHHBIX  ©CTECTBEHHO-HAYYHBIX
MPEICTaBICHUHN O IPUPO/IE.

MexnpeaMeTHbie CBSA3H

N3yuenue kypca ¢usznku 0a30Boro ypoBHsa B 11 kiacce ocylecTBIsieTCs C
YUYETOM COAEPKATEIbHBIX MEXKIPEAMETHBIX CBA3CH C KypcaMH MaTE€MAaTHKH,
OMONOTHH, XUMHH, TeoTpaduu U TEXHOJIOTHUH.

Meowcnpeomemuvie nonsimusi, CBSI3aHHBIE C U3YyUYEHHEM METOJOB HAYYHOTO
MO3HAHUS: SIBJICHWE, Hay4HbIM (akT, rurmore3a, (usznyeckas BEIMYMHA, 3aKOH,
TEeOopusi, HAOIIOICHHUE, SKCIIEPUMEHT, MOJISTUPOBAHNE, MOJIEh, U3MEPCHHUE.

Mamemamuxa: pewieHHE CHCTEMBI YpPAaBHEHUM, TPUTOHOMETPUUYECKUE
GbyHKIUUA: CUHYC, KOCUHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUIECKOE
TOXJECTBO, BEKTOPbl U MX MPOEKUMWH HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,



MPOU3BOJHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ0O0US TPEYTOJHHHUKOB,
OTIpeJIeIICHNE TUIOMIAIN TFIOCKUX PUTYp B 00bEMa TelL.

buonocusn: »nextpuyeckue SBICHUS B KUBOM MpUPOJE, KoJieOaTelbHbIC
JIBUKEHUS B )KUBOW MPUPOJIEC, ONTUUYECKUE SIBJICHUS B KHUBOM MPUPOJE, NCUCTBUE
paauanyy Ha )KUBbI€ OPTraHU3MBbl.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJI, KPUCTAIUIMYECKAS] CTPYKTypa TBEPABIX
TeJ, MEXaHU3MbI 00pa30BaHUs KPUCTALTMYECKON PEIIETKH, CIEKTPAIbHbBINA aHATU3.

l'eoepaghusi:  MarHuTHBIE TIONMIOCA 3€MJIM, 3aJIeKU MATHUTHBIX — PY/I,
dhoTochEMKa 3eMHOM MMOBEPXHOCTH, TIPEJICKa3aHUE 3eMJIICTPSCCHUIA.

Texunonocus: NWHUAM DJEKTPOIEpeaad, TE€HEpaTop IEPEMEHHOr0 TOKa,
AJEKTPOJIBUTATENIb, WHAYKLIHOHHAs II€Yb, pajap, PaAUONPUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBU-meub, MpOEKIIMOHHBINA ammapar, BOJIOKOHHAS OTNTHKA,
COJIHEUHas OaTapes..



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30OBAHU A

OcBoenne yueOHOro mnpenmera «@Pu3nMkKa» Ha YpPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHus (0a30BBIM YPOBEHB) JOJKHO OOECIEUUTHh JTOCTHIKEHHUE CIICTYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEeIbHBIX PE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJbTATDBI

JIngHOCTHBIE Pe3yJIbTaThl OCBOCHHUS yUeOHOro npeaMera « Pu3nKay JT0KHBI
OTpaXaTh T'OTOBHOCTh M CIIOCOOHOCTh OOYyYaloOIUXCS PYKOBOACTBOBATHCS
chOpMHUPOBAHHONW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUEHTAIluM, TO3WTUBHBIX BHYTPEHHUX  YOEXKIEHHI, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM I[IEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
ONBITAa M OMNbITA JICSITEILHOCTH B MPOIIECCE Peaanu3alldi OCHOBHBIX HalpaBJICHUH
BOCIIUTATEJILHOMN JEATEILHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKOM MO3ULIMKU 00YYaIOIIEeTOoCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

NPUHATHE  TPAJUWIMOHHBIX  OOIIEYETOBEYECKHX T'yMAaHUCTUYECKUX M
JIEMOKPATUYE€CKUX 1ICHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO AECATEIIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
o0l11ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUU B 00pa30BaTEIIbHON OpraHU3allNY;

YMEHHUE B3aMMOEHCTBOBATH C COIIMAIbHBIMA MHCTUTYTaAMHU B COOTBETCTBUU C
X QYHKIUSIMHA U Ha3HAUYCHHUEM;

FOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKON JIESITETLHOCTH;

2) IAaTPUOTHYECKOTO0 BOCTIMTAHMA:

c(hOpMUPOBAHHOCTh POCCUNCKOM IPAKIAHCKON UACHTUYHOCTH, MATPUOTU3MA;

IIECHHOCTHOE OTHOIIIEHHWE K TOCYJIapCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC pPEIICHUS,
OPUEHTHUPYSICh HA MOPAJTIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHCIIE€ B
JEATEIIbHOCTU YYEHOT0;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUYUBOTO OYIyIIETO;

4) 3CTeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIIOYasi 3CTETUKY HayYHOTO TBOPUYECTBA,
mpuUCyIIero (pu3ndecKoit HayKe;

5) TPy10BOT0 BOCTIMTAHUSI:



UHTEpEC K pa3iIuyHbIM cdepaM MpodhecCHOHATBHON IEsSTENIbHOCTH, B TOM
YHCIIe CBA3AHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEPIIATh OCO3HAHHBINA BHIOOD
Oynymel mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

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;

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

pacIIMpEeHUE OIbITa JEATEIbHOCTH HKOJOTMYECKON HaIlpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (PHU3UKeE;

7) HEeHHOCTH HAYYHOTO MO3HAHUSA:

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

OCO3HAHME ULEHHOCTHM HAy4YHOW JESITEeIbHOCTH, TOTOBHOCTH B IpOILECCE
U3Yy4YeHUs! (PU3HKHU OCYIIECTBIIAThH POEKTHYIO U UCCIEA0BATENbCKYIO IS TEIIBHOCTD
VHIUBUYyaJIBHO U B TPYyIIIE.

METAIIPEAMETHBIE PE3YJIbTATDBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE y4eOHbIE 1eiiCTBUSA
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 PEIICHUS] MPOOJIEMBbI C y4ETOM aHaM3a UMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B ICSITEILHOCTD, OIIEHUBATH COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKH TIOCJICICTBUM JAEATEIbHOCTH,
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 pelIieHusl 3a/1ad (U3UIECKOTO CONCpKAHUS, MPUMEHEHHUIO Pa3INIHBIX
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;

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

aHANMM3UPOBAaTh TIOJNYYCHHBIC B XOJE PEIICHHUS 3a7addl  pPe3yJIbTaThl,
KPUTUYECKHA OIICHUBATh UX IOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE 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 TIEPEHOCUTh 3HaHWA TI0 (HU3MKE B TPAKTUICCKYIO 00JacCTh
KU3HEICATCIbHOCTH;

yMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX IIPEAMETHBIX 00JIacTe;

BEIJIBUTATh HOBBIC HJICH, TTPEIaraTh OpUTHHAIBHBIC TOAXOBI U PEIICHMUSI,

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

Pabora c nndopmanueii:

BJIaJIeTh HAaBBIKAMHM TOJYyYCHHUS WH(POpMaIMKM (PU3HMYECKOTO COACPKAHUS U3
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 ¢ cOOJI0IeHEeM TpeOOBaHUM SPrOHOMUKH, TEXHUKH O€30MTaCHOCTH, TUTUCHBI,
pecypcocOepexeHus, MPaBOBBIX M JITHYECKUX HOPM, HOPM HH(OOPMAIIMOHHOM
0e301acHOCTH;

CO3/laBaTh TEKCTHl (DU3UYECKOTO COJEpKAaHMUS B PA3IUYHBIX (popmarax ¢
y4€TOM Ha3HAYCHUS HH(POPMAIIUU | TIEIICBOM ayIUTOPHH, BRIOUpast ONTUMATILHYIO
dbopMy TIpEICTaBIICHHS ¥ BU3yaTH3aIiH.

KoMMyHMKaTHBHBbIE YHUBEPCAJbHbIE YUeOHbIE TeiCTBUS:
OCYIIECTBJIATH OOIICHHE HA YpOKax (PM3UKH U BO BHE-YPOUHOU JACATEITHHOCTH;
pacro3HaBaTh NPEANOCHUIKM  KOH(DJIMKTHBIX CHTyallud W CMSATYaTh
KOH(JIUKTHI;



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

MOHUMATh M HCIIOJIL30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHUIYaIbHOM
paboTHI;

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

NpUHUMATh TEIM  COBMECTHOW  JEATEIBHOCTH, OpPraHW30BHIBATH U
KOOPJMHHUPOBATh JEHCTBUSA TO €€ JOCTHIKCHHIO: COCTAaBJIATh IUIAH JICHCTBUH,
pacipenensaTh poid ¢ y4ETOM MHEHHH Y4YacTHUKOB, OOCYXKIATh pPE3yJIbTaThl
COBMECTHOH paboTHI;

OIICHHBATh KAYECTBO CBOETO BKJIA/Ia M KAXKJIOTO yYaCTHUKA KOMAH/IbI B OOTITHIA
pe3ynbTaT Mo pa3paboTaHHBIM KPUTEPHUSIM,

npeajiaraTh HOBBIE TMIPOEKTHI, OIICHMBATh HUJEU C TO3UIUA HOBH3HBI,
OpUTHHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

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

PeryasiTuBHbIC yHUBEpCAJbHbIEC YUeOHbIE 1eliCTBUS
Camoopranusauus:

CaMOCTOATENIbHO OCYLIECTBJISATh MO3HABATENIBHYIO JESITENIBHOCTh B O0JACTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHBIC 3aJ1aUM;

CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX M KAYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKON pabOThI C YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CHUTYaIIHsIM;

pacHIMpsITh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHI;

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

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO JPYAMIMH B 00JaCTH
(bU3HUKH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, YJMOIMOHAJILHbIN HHTEJJIEKT:

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

BIAJCTh HABBIKAMH  TIO3HABATENBHOM  pedIeKCMH  KakK  OCO3HAHMS
COBEPIIAEMBIX JIEMCTBU M MBICIUTENIBHBIX MPOLECCOB, HMX PE3yJbTaTOB H
OCHOBAaHMUI;

UCITIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BbIOOpa BEPHOTO
peLIeHuS;



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

NPUHUMATh MOTHBBI W apTyMEHTHI JPYTHUX TIPH aHAINU3E pe3yIhTaTOB
JeSITEIIbHOCTH;

NPUHUMATH CeOsI, MOHMMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NpPUHUMATh MOTHBBI W apTyMEHTHI JPYTHUX TIPH aHAINU3E pe3yIhTaTOB
JeSITEIbHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIMIUOKH.

B mporiecce mocTrKeHUS THYHOCTHBIX PE3yJIBTaTOB OCBOCHHUS MMPOTPAMMBI 110
buzuke IS YpOBHA CpelHero oOmero oOpa3oBaHUA Yy  OOYYarOIIMXCS
COBEpPIIICHCTBYETCS HYMOILIMOHAIIbHBIH UHTEIJICKT, Ipenoararonmn
c(OpPMUPOBAHHOCTD:

CaMOCO3HaHUS, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIBHOE
COCTOSIHUE, BUJIETh HANpPABIICHUS Pa3BUTHUS COOCTBEHHOM AMOIIMOHAIILHON CepHl,
OBITh YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHMSI, BKIIIOYAIOIIETO CAMOKOHTPOJIb, yYMEHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHME, CIIOCOOHOCTHh AaIanTUPOBAaTHCA K
HAMOIIMOHAJIEHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIIMH, BKIIOUYAIOIIECH CTPEMJICHUE K JOCTIKEHUIO TSI U
yCrexy, ONTHMH3M, WHHUIIMATHBHOCTh, YMEHHE IEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

IMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATIBHOE COCTOSIHUE
JIPYTUX, YYUTHIBATH €r0 TMPU OCYIIECTBICHUU OOIICHUS, CIOCOOHOCTh K
COUYYBCTBHIO M CONEPEIKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIFOYAIOIINX CITIOCOOHOCTH BBICTPAUBATh OTHOIIICHUS
C IpYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSIBIISITh MHTEPEC U pa3peniaTh KOHPIUKTHI.

HNPEAMETHBIE PE3YJIBTATBI

K koniy o0yuenus B 10 kiacce npeMeTHbIe pe3yIbTaThl HA 06230BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KApTHHBI MHUpPA, B Pa3BUTHUH COBPEMEHHOW TEXHUKHU WU
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEM;

YUYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YUYEHHBIX (PU3MUECKUX MOJIEICH:
MaTepuaibHas TOUKa, MHEepIUaIbHas cUcTeMa OTCU€Ta, abCOIIOTHO TBEPAOE TEIIO,
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-KUHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U



ANEKTPOAMHAMUKHU: PABHOMEPHOE U PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE IBUKEHUE,
CBOOO/IHOE TAJICHUE TEJ, JBHXKCHHUE MO OKPYKHOCTH, WHEPIIUS, B3aUMOJICHCTBUE
ten, nuddys3usi, OPOYHOBCKOE IBMIKEHUE, CTPOCHUE JKHIKOCTEH W TBEPABIX Tel,
U3MEeHeHHe o0bEMa Tel MpU HarpeBaHUU (OXJIaXKIEHHH), TEIJIOBOE PaBHOBECHUE,
UCIIAPEHHUE, KOHJEHCALUS, IUIABJIICHUE, KPUCTAJLIM3AlUs, KUIICHHE, BIIAXKHOCTH
BO3/1yXa, MOBBHIIICHUE JABJIICHUS Ta3a MPU €r0 HAarpeBaHUM B 3aKPBITOM COCYJIE,
CBSI3b MEXJy NapaMeTpaMU COCTOSIHUS Ta3a B M30Mpolieccax, dIEKTpU3alus Ted,
B3aMMO/JICHCTBHUE 3aPAJIOB;

OMKCHIBATh MEXAHUYECKOE JBIKECHUE, UCIONb3YS (DU3MUYECKUE BEITUUYMHBI:
KOOpAMHATa, IyTh, MNEPEMENIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIA,
UMITYJIbC Te€Jla, KUHETUYECKasi SHEPrus, MOTECHIHUAIbHAS SHEPIusi, MeXaHU4YecKas
paboTa, MeXaHWYECKasi MOINHOCThb;, MPH ONKHCAaHUU MPABWIBHO TPAKTOBATH
(bu3MYEeCKUl CMBICT MCIOJIb3YeMbIX BEJIMYMH, WX OO0O3HAYCHHUS U €JIMHUIIBI,
HaXO0JUTh (OPMYJIbI, CBSA3BIBAIONIUE JIAHHYIO (DU3MYECKYIO BEIMYUHY C JPYTUMU
BEJINYMHAMU;

OMUCHIBATh M3YyYCHHBIC TEIJIOBBIE CBOMCTBA TE€JI M TEIUIOBBIC SIBICHUS,
UCIONB3Ysl (U3MUEeCKUEe BEIMYMHBI: JABJICHHE Ta3za, TeMIleparypa, CpeaHss
KUHETUYECKasi SHEPTUsl XaOTUYECKOrO JBHMXKEHUS MOJIEKYJ, CPEIHEKBaIpaTUYHAs
CKOPOCTb MOJIEKYJI, KOJMWYECTBO TEIUIOThI, BHYTPEHHSSI PHEprusi, pabora rasa,
KO3(PGUIIMEHT TMOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENs; MNpPU OMNHCAHUU
MPAaBWIbHO TPaKTOBaTh (DU3UYECKUM CMBICT HCHOJb3YyEMbIX BEJIMYMUH, HUX
00O3HAaUeHUsT W EAWHMIIBI, HaXOAuTh (GOPMYJIbl, CBA3BIBAIONIUE JIAHHYIO
(U3MUECKyI0 BEJIMYMHY C APYTUMH BEJIUYNHAM;

OMUCHIBATh U3yUYEHHBIE AIEKTPUUECKUE CBOKMCTBA BEILIECTBA U SJIEKTPUUECKUE
sBJICHUSL (TIPOLIECChI), UCTIONB3Ysl (HU3NUECKUE BETUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIsI, TOTEHIMAN, PA3HOCTh MOTEHIMAJIOB,;
Py ONMHUCAHWM TPABWIBHO TPaKTOBAaTh (PU3UYECKUN CMBICI HCIOIb3YyEMBIX
BEITMYMH, MX OOO3HAUYECHUS] M €IUHUIIBI; YKa3blBaTh (POPMYJIbI, CBSA3BIBAIOLIUE
JaHHYIO0 (PM3UYECKYIO BEJIUYUHY C IPYTUMHU BEJIMUUHAMU;

aHaJTM3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONB3Yys (Pu3nuecKue
3aKOHBI U MPUHIMIBL 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonst HeroToHa,
3aKOH COXPAHEHUS MEXAaHMYECKONW DSHEPruu, 3aKOH COXPAHEHUS UMITYJIbCa,
NPUHLNIN CYNEPHO3ULIUA CHJI, HPUHIUI PABHONPABUS HHEPLHUAIBHBIX CHCTEM
OTCU€Ta, MOJICKYJIIPHO-KMHETUYECKYI0 TEOPUIO CTPOCHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBS3b CpPEHEH KMHETUUYECKOW PHEPTUM TEIUIOBOTO JBUKEHUSI MOJICKYJI C
aOCOIIOTHOM TeMIlepaTypol, MEepPBbIi 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AIEKTPUYECKOro 3apsiia, 3akoH KyloHa, mOpw 3TOM pa3inyarh CIOBECHYIO
(GbOpMyITUPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKEHUE W yCJIOBUS (TPaHMUIIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE TPUHIIMIIBI JICHCTBHUS MAIINH, TPUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3auyaTh YCIOBHS MX O€30MaCHOrO MCIOJIb30BAHMS B IIOBCEIHEBHOM
KU3HH,

BBITIOJIHATh OKCIIEPUMEHTHI 110 MCCJIEIOBAHUIO (DU3UUYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX UM KOCBEHHBIX HM3MEPEHUH, TPHU ITOM
dbopmyupoBaTh MpodaeMy/3aaady U THIOTE3Y y9eOHOTO IKCIIEPUMEHTA, COOMUPATH
YCTaHOBKY M3 MPEAJIOKEHHOTO 000PYI0BaHMsI, TPOBOAUTD OMBIT U (POPMYIHPOBATH
BBIBOJIBL;

OCYUIECTBJISTh MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLICHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIYy  (PU3NYECKUMHU  BEIUYHMHAMH  C
UCITOJIb30BAaHUEM TNPSAMBIX HM3MEPEHUH, NPU 3TOM KOHCTPYUPOBAaTh YCTaHOBKY,
(uKcHpOoBaTh Pe3yJIbTaThl MOJYUYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJTUYMH B BUJE
Ta0IHI U TPaUKOB, AEJIaTh BHIBOJBI 10 PE3YyJIbTaTaM UCCIEAOBAHUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO »HKCIIEPUMEHTa, Y4eOHO-HCCIIENOBATENbCKOM U IPOEKTHOU
JESATEIIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1aOOPATOPHOIO
00opy10BaHUS;

pemiaTh pacu€THble 3aJa4d C SIBHO 3aJaHHON (PM3MYECKOW MOJEINbIO,
UCIIOJIb3Ysl (PU3UUECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHaJIM3a YCIOBHS 3a/1auu
BbIOMpaTh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3MUECKUE BEITUYUHBI U (HOPMYIIHI,
HEOOXOoJuMbIe NIl €€ pelIeHUs, NMPOBOJUTH Pacu€Thl M OLIEHHWBATH PEATBLHOCTH
MOJIyYE€HHOT0 3HaueHus (PU3NUECKON BEJINUNHBI;

peunaTh KaueCTBEHHbIE 3aa4i: BBICTPAUBATh JIOTUYECKH HETPOTHBOPEUUBYIO
LEMOYKY PACCYXKICHUN C OMOpOM Ha M3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(bu3nYeCcKue ABIICHUS,

UCIOJIb30BaTh IIPU PEIICHUH YUEOHBIX 3a/1a4 COBpEMEHHbIE HH()OPMALIMOHHbIE
TEXHOJIOTUM [JISl TIOMCKA, CTPYKTYPUPOBAHMSI, UHTEPIIPETAIIMM M MPEICTABICHUS
y4eOHOH M HAy4YHO-TIOMYJISIPHOM HWH(GOPMALMK, TOJYYEHHOW W3 pa3IMyHBIX
MCTOYHHUKOB, KPUTHUYECKH aHAIM3UPOBATH MOTYyYaeMYI0 HH(OpMALKIO;

MPUBOIUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, OOBSICHEHHE MPOLIECCOB OKPYIKAIOILET0 MUPA, B pa3BUTHE TEXHUKU
1 TEXHOJIOTHU;

UCIT0JIb30BaTh TEOPETUUECKUE 3HAHUS 110 (PU3HUKE B MOBCETHEBHOM MKU3HU IS
oOecrieueHuss OE30MAaCHOCTH TPU OOpaleHuu ¢ TpHOOpaMu M TEXHUUYECKUMH
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
TJIAHUPOBATH JICSITEIILHOCTh B HECTAHAAPTHBIX CUTYAIMsIX, aJICKBATHO OIICHHBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB T'PYIINBI B pEIIEHUE paccMaTpUBAEMOM MPOOIEMBI.

K koHnity o0yuenus B 11 kiacce mpeMeTHbIE pe3yJIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYJAIOIITNXCS YMEHUM:

JEMOHCTPUPOBATh HAa MpUMEpax Pojb M MeCTO (U3MKU B (POpMUPOBAHUHU
COBPEMEHHOW HAy4YHOM KapTUHBI MHpa, B PA3BUTHUU COBPEMEHHON TEXHHUKU H
TEXHOJIOTUM, B MPAKTUYECKOW JESITEIBHOCTH JIOJEH, IETOCTHOCTh W EIUHCTBO
(bU3NYECKON KapTUHBI MUPA;

YUYUTBIBATh TPAHUIBI TPUMEHEHUS W3YYEHHBIX (U3MUECKUX MOIEIICH:
TOYEUYHBIN JICKTPUICCKUIN 3apsif, JTyd CBETa, TOYCUHBIN UCTOYHUK CBETA, SICpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTrO sipa MpH PEHICHUH (PU3NIECKUX
3aj1ay;

pacno3HaBath (GU3UYECKHUE SIBJICHUS (MPOLIECCH) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJICKTPOJMHAMUKHN U KBAaHTOBOW (DU3HKH: DJIEKTPUUYECKAS TPOBOTUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHWUTHOE JCUCTBHUS TOKA, B3aWMOJICHCTBUE
MarHuTOB, JJIGKTPOMAarHUTHAasT WHIYKIWSA, JEHCTBUE MArHUTHOTO TIOJs Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsf, AJIEKTPOMArHUTHBIE KOJeOaHUs U
BOJTHBI, TPSMOJIMHEWHOE PACIpPOCTPAHCHHUE CBETa, OTPaKCHHE, MPEIOoMIICHHE,
uHTephepeHnusa, audpaknus W TOJIpPU3alus CBETa, JHUCIEPCHS CBETa,
dboTtoanekTpudeckuii 3phexT (poTod3¢dheKT), CBeTOBOES JAaBleHHE, BOSHUKHOBEHUE
JUHENYaTOro CIEeKTpa aToMa BOJIOPOJA, €CTECTBEHHAas U HCKYyCCTBEHHAas

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

AIIEKTPOMArHUTHBIE SIBICHUS (MPOLIECCHI), UCIONB3YsSd (U3NYECKUE BEIUUYHUHBI:
DIIEKTPUYECKUN 3apsll, CHJIa TOKA, DJIEKTPUYECKOE HAIPSIKEHUE, JIEKTPUUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIas Cuia, padoTa TOKa,
WHIYKIUS MarHUTHOTO MOJsA, cuia Ammepa, cuna JlopeHna, WHIyKTUBHOCTH
KATYIIKH, DHEPrUs JJIEKTPUYECKOTO M MArHUTHOTO IMOJIEH, MEPHOJ M YacToTa
KojeOaHUN B KoJeOATeTbHOM KOHTYpe, 3aps]l U CHJa TOKa B Ipolecce
FAPMOHMYECKUX DJIEKTPOMAarHUTHBIX KoJeOaHuH, (OKYCHOE pacCTOsHUE U
ONTHUYECKAs] CUJIa JIMH3bI, MPU ONUCAHUU TPABUIBHO TPAKTOBATh (PU3UYECKUMA
CMBIC]I HKCIOJIb3YEMBIX BEJIMYMH, MX OO0OO3HAUeHHs W EAWHMIIbI, YKa3bIBaTh
(b OopMyJIBI, CBS3BIBAIONINE JAHHYIO (PM3UUECKYIO BEIMYUHY C APYTUMH BETUIMHAMMY;

ONMUCHIBATh H3YYEHHBIC KBAHTOBBIC SBIICHUS W MPOLECCHI, HCMOJIb3Ys
bu3nYecKue BEIMYMUHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acToTa CBETA, SHEPIUs U UMITYJIbC (POTOHA, MEPHO]T MOTypacnaga, SHEPTUs CBA3U



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 (PU3UYECKHE TMPOIECChl U SIBJICHUS, UCIOJIb3Ys (PU3NUECKHE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCIEA0BATEILHOIO U MapaJlIeIbHOIO
COCOMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—J/IeHma, 3aKkOH 3IEKTPOMArHUTHOU
WHIYKIUHU, 3aKOH MPSIMOJIMHEHHOTO pacipOCTpaHEHUs! CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE OWHIITEeHa Mg gororddexra,
3aKOH COXPAHEHHUS DHEPruH, 3aKOH COXPAHECHHS MMITYJIbCa, 3aKOH COXPaHEHUs
AIEKTPUUECKOrO 3apsAjia, 3aKOH COXPAHEHHs] MAacCOBOI'O 4YMCIIa, MOCTysathl bopa,
3aKOH PaJIMOAKTHBHOTO Pacmaja, MpU 3TOM pas3indaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHAa, €ro MaTEeMaTHYECKOE BBIPAKEHHWE W YCJIOBHUS (TpaHUIlbI, OO0JIACTH)
MPUMEHUMOCTH;

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

CTPOUTh M OINHUCHIBATH H300paKEHHE, CO37aBAEMOE€ 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 Y4eOHOTr0 SKCIIEPUMEHTA, COOUpPaTh
YCTaHOBKY M3 MPEJJI0KEHHOTO 000pYA0BaHUs, POBOJAUTH OMBIT U (OPMYITUPOBATH
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 (DPU3HUECKUX BEJIMYUH C UCTIOJIB30BAHUEM MPSIMBIX
U3MEPEHUI: TPU 3TOM KOHCTPYHPOBATH YCTAHOBKY, (DUKCHUPOBATH PE3YyJIbTATHI
MOJIyYeHHOW 3aBUCHUMOCTH (DM3MYECKUX BEJIMYMH B BHUAE TAOIUL U TpadHKOB,
JIeJIaTh BBIBO/IBI IO pe3yJibTaTaM UCCIEOBAHUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax yd4eOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIEeNOBATEIbCKON U TPOCKTHOU
NESATEILHOCTH C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPONCTB M JTaOOPATOPHOTO
0o00opy10BaHUS;

pemiatb pacu€THbIC 3aJa4yd C SIBHO 3aJaHHOM (DU3UYECKOM MOJIEIbIO,
UCIIOJNIB3Ys (PU3UYECKUE 3aKOHBI M TIPUHIIMITHI, HA OCHOBE aHaJM3a YCIOBUS 33/1auu
BBIOMPATh (PU3UYECKYIO MOJECIb, BBIACHITh (PU3UUECKHE BEIMYWUHBI U (POPMYIIHI,
HEOOXOaUMbIC I €€ PEIIeHHs, TPOBOJUTh PACUYEThl M OICHUBATH PEATHHOCTH
MOJTY4YE€HHOT0 3HaueHUsI GU3NIECKON BEJIMUUHBL;



pelaTh Ka4eCTBEHHBIE 3a/1a4i: BbICTPAUBATh JIOTHYECKH HEPOTUBOPEUHBYIO
LEMOYKY PACCYXKIEHUH C OMNOpPOM Ha M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
bu3ndecKue SIBICHNUS;

UCIIOJIb30BAaTh IIPH PEIICHUH YUEOHBIX 3a/1a4 COBPEMEHHbIE HH()OPMALIMOHHBIE
TEXHOJIOTHH [UISl TIOMCKA, CTPYKTYPUPOBAHMSI, UHTEPIIPETALIMM U IPEICTABICHUS
y4eOHOW W Hay4YHO-TIOMYJSApHOM WH(GOpPMAIMK, TOITYYCHHON W3 Pa3IuYHbIX
UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBAThH MOIy4aeMyI0 HH(POPMAIIHUIO;

OOBSCHATh NPUHLMIIBI JEHCTBUS MAallWH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3nuyaTh YCIOBUSA UX O€30MacCHOIO MCHOJIb30BAaHUS B TOBCEIHEBHOU
KU3HY;

PUBOJUTH MPUMEPHI BKJIaJIa POCCUNUCKUX U 3apYOECKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOLIECCOB OKPY’KAIOIIET0 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 TIpyNIbl, PaLMOHAIBHO PpACHpPElesITh OOS3aHHOCTU U
IUIAHUPOBATH JIESITEIIbHOCTh B HECTAHAAPTHBIX CUTYALMSIX, aJIEKBATHO OLICHHBATh
BKJIAJT K&KJIOTO U3 YYACTHUKOB I'PYMIIbI B PEIIEHUE pACCMATPUBAEMOM MTPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosunvecTBOo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudpoBbie
Ne n/m P Konrposbnble IIpakTHyeckue (1upp )
NMPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paznen 1. DU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3rKa U METO/Ibl HAYYHOTO MMO3HAHUS 2 0 0 httos://m.edsoo.ru/7fA1bf72
Uroro no pazneny 2
Pazjnen 2. MEXAHUKA
bu6nmoreka [JOK
21 Kunemarika > 0 0 https://m.edso0.ru/7f41bf72
bu6nmoreka [JOK
22 Hlunamika ! 0 0 https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXpaHEHUs! B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18
Pa3znen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 0 1 bubnmnoreka [JOK
' TEOpHUH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
3.2 10 1 0
OCHOBBI TCPMOHHAMHKIL https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 0 0 bubnuoreka [IOK

@Da30BbIe NEPEXOIBI

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



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

Hroro no pazaeny 24
Pa3nen 4. JIEKTPOANHAMUKA
bubmuoreka [JOK

41 IIeKTpOCTATHI 10 https://m.edsoo.ru/7f41bf72
4.9 [TocTostHHBIN neKTpUYecKuid TOK. Toku B 12 bubnmoreka [JOK

' Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72

Uroro no pazaeny 22

PesepBHOE Bpems 2

OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM un¢pposbIe
Ne i/mn P Konrpoubusie IIpakTHueckue (mpp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Paznea 1. JIEKTPOANHAMUKA
MarunuTtHoe nojie. DJIeKTpOMarHuTHast bubnuorexa [JOK
11 11 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97c
Uroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHn4ecKue U 3JIEKTPOMarHuTHbIE 9 0 1 bubnnoreka [JOK
' KoJIe0aHusI https://m.edsoo.ru/7f41c97c
29 MexaHU4YeCcKHe U 3JIEKTPOMArHUTHBIE 5 1 0 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
23 Onrika 10 0 3 https://m.edso0o.ru/7f41c97c
Uroro no pazaeny 24
Pa3zaen 3. OCHOBBI CHEITMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
31 OCHOBBI CIENUATTBHON TEOpUH 4 1 0 bubnuotexa [JOK
' OTHOCHUTENILHOCTH https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOU ONTHUKH 6 0 0 bubmmorexa [JOK

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



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

4.2 Crtpoenue aToma

4.3 ATOMHOE PO

Hroro no pazneny

15

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97c

bu6mmoreka [IOK
https://m.edsoo0.ru/7f41c97¢c

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 7 Etilf;:lll//lr?:;(szgroullif4lc97c
Uroro no pazneny 7
Pa3gen 6. OBOBIIAIOLIEE IOBTOPEHHUE
Hroro no pazueny 4
PesepBHOE Bpemst 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
undpoBbie
Nen/m Tema ypoka Kontpoabubie IIpakTuueckue bp
Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
®uznka — Hayka o npupoje. Hayunsie Mmetoasl
MMO3HAHUS OKpY Karoiero Mupa. Poib u mecto
1 ¢u3uku B (1)0pi,/m OBAaHUU coz €MEHHOM 1 0 0 bubmroreia LIOK
. PMHD P . https://m.edsoo.ru/ff0c32e2
HAYYHOW KapTUHBI MUPA, B TPAKTUICCKON
JIEATEIIbHOCTH JIIOIEH
Bxoanas koHTposbpHas paboTa 3a Kype bubnnorexa [JOK
2 . 1 1 0
OCHOBHOM IIKOJIBI. https://m.edsoo.ru/ff0c33e6
Mexanudeckoe aBrxeHrne. OTHOCUTENbHOCTh
3 MEXaHH4YeCKOro JBuxkeHus. [lepemenienue 1 0 0 bubmorexa LOK
A - epeMent ’ https://m.edsoo.ru/ff0c3508
CKOpOCTb, YCKOpPEHUE
bubmmoteka IIOK
4 PaBHOMEpHOE NMpSIMOIMHENHOE JBUKEHUE 1 0 0
P P g https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEeHHOE MPSIMOJIMHEHHOE JIBH)KEHUE 1 0 0 bubmorexa HOK
yeKop p https://m.edsoo.ru/ff0c372e
5 CBoOoHOe majieHne. Y cKkopeHrne cBOOOHOTO 1 0 0 bubnuotexa [JOK
najacHus https://m.edsoo.ru/ff0c39cc
7 KpuBonunerinoe npmxenue. /[Brmxenue 1 0 0 but6mmorekxa [IOK
MaTepUAIbHON TOYKH MO OKPY>KHOCTH https://m.edsoo.ru/ff0c3ada
[IpuHnmn oTHOCHUTENBHOCTH [ anumes.
. bubmuorexa [{OK
8 WNueprmanbHbie cuctemsbl oTcueTta. [lepBorit 1 0 0

3akoH HeroTona

https://m.edsoo.ru/ff0c3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8

Macca tena. Cuia. IlpunHnun cynepno3unuu

9 cuit. Bropoii 3akon HproToHa 1711 MatepualibHOM bubmmorexa [JOK
' P A P https://m.edsoo.ru/ffOc3be8
TOYKH
10 Tperunii 3akoH HproTOHA [U1s1 MaTEpUAIIBHBIX bubnuoreka [JOK
TOYEK https://m.edsoo.ru/ffOc3be8
1 3aKOH BCEMUPHOTO TATOoTeHUs. Cuiia TSKECTH. bubnmnoreka HOK
IlepBas kocMHYeCKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
bubnuoreka [{OK
12 Cuna ynpyroctu. 3akoH ['yka. Bec tena
yipy 4 https://m.edsoo.ru/ff0c3el8
Cuna tpenunst. Koaddunuent tpennsa. Cuima
13 con OTI;IBHSHH}I 1| qI)/I(b,ZLBI/I)KeHI/II/IIj Tena B bubmorexa [IOK
p P https://m.edsoo.ru/ff0c3f76
KUJKOCTU WM ra3e
[TocTynaTenbHOE U BpaniaTeIbHOE TBUKEHUE
14 abcomoTHO TBEPAOTO Tena. MOMEHT CUJIBI. bubmmnoreka HOK
I1ne4o cumnbl. Y cnoBus paBHOBECUS TBEPAOTO https://m.edsoo.ru/ff0c41a6
Tena
NMnynec MaTepuabHOW TOUYKH, CUCTEMBI
15 MaTepUaTbHBIX ToueK. IMIybe cuibl. 3aKoH bubmorexa LOK
P ' Y ] https://m.edsoo.ru/ff0c43d6
COXpaHEHHUS UMITylIbca. PeakTHBHOE IBHKEHHE
Pa6ota u momHoOCTh cuibl. Kunetnaeckas
16 SHEprHs MaTepuanbHON Touku. Teopema 00 bubmmorexa [JOK
P p o p https://m.edsoo.ru/ff0c4502
W3MEHEHUU KMHETHYECKOW SHEPT U
[MotenumanwsHas sueprus. [loreHnuanbHas
17 SHEPrus yrnpyro a1eopMUPOBAHHOMN MPYKUHBI. bubmmoreka [JOK
[ToTentmanpHas YHEPTUS Tea BOIHU3U https://m.edsoo.ru/ff0c461a
MMOBEPXHOCTH 3eMJIN
18 [ToreHmuanbHbIe U HEMOTEHITMALHBIC CUJTBI. bubmuorexa [{OK

CBs3b paGOTLI HCIIOTCHIUAJIBHBIX CHUJI C

https://m.edsoo.ru/ff0c478c



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
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W3MEHCHHEM MEXaHHMISCKOM OHCPIUU CUCTCMBbL
Tel. 3aKOH COXpaHCHUA MEXaHHYeCKOMH OHEPIrun

JlaboparopHuas pabota «VccienoBanue CBSI3U
paboThI CUJIBI C UBMEHEHUEM MEXaHUYECKOM

19
SHEPTUU Teja Ha MPUMEPE PaCTsHKEHUS
PE3UHOBOTO KTy Ta
20 KonTponbnas pabota no teme «KnunemaTtuka. bubnnorexa [JOK
Jlunamuka. 3aKOHbI COXpaHEHHSI B MEXaHUKE» https://m.edsoo.ru/ff0c4b74
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-
. bubnuorexa [IOK
21 KMHETUYECKOU TeOpuu. bpoyHOBCKOE JBUKEHUE.
https://m.edsoo.ru/ffOc4dc?
Tuppysus
Xapakrep ABUKECHUS U B3aUMOJICVCTBUS YaCTHUIL
22 BelecTBa. Mojenu CTpOeHUsI ra30B, JKUIKOCTEN
Y TBEPIBIX TEN
23 Macca monekyn. KonnuecTBo BemecTsa.
ITocrosannas ABoraapo
24 TermoBoe paBHOBecue. Temneparypa u e€
n3mepenue. lllkana remneparyp Llenbcus
25 Wneanwusiii raz 8 MKT. OcHoBHOE ypaBHEHME bubmuoreka [IOK
MKT https://m.edsoo.ru/ff0c4fde
AGcomoTHas TemrepaTypa Kak Mepa cpeiHein
. bubmuoreka [{OK
26 KHHETHYECKOW SHEPTHH JIBFXKCHHS MOJICKYJ.
. https://m.edsoo.ru/ffOc511e
Ypasuenue MenaeneeBa-Knanelipona
27 3akoH /lanbToHa. ["a30BbIC 3aKOHBI
JlaGopaTtopHas pabota «HcciaenoBanue
28 3aBUCUMOCTH MEXAY MapaMeTpamMu COCTOSIHUS

pa3pekeHHOTO ra3a»



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

H3omponecchl B ueanbHOM ra3e u ux

bubnunorexa LIOK

29 rpaguyecKoe mpeICTaBICHUE https://m.edsoo.ru/ff0c570e
BryTpeHHss 3HEeprus TEpMOJAMHAMAYECKON
30 CUCTEMBI U cTIoco0bI €€ n3MeHnenus. KommuecTBo bubnmnoreka HOK
TEIUIOTHI U paboTa. BHyTpeHHsIs SHEpTrUs https://m.edsoo.ru/ff0c5952
0JIHOATOMHOTO UJCAIILHOIO raza
bubnnorexa [JOK
31 Byt Temonepeatn https://m.edso:)_.[ru/ff005036
VnenpHas TeI0EMKOCTh BenlecTBa. KonudecTBo
32 TEIUIOTHI IIPH TeIUIonepenave. AauadaTHbIi BH6J?HOTeKa HOK
nponece https://m.edsoo.ru/ff0c5c36
33 IlepBblii 3aKOH TEPMOJAMHAMUKH U €r0 bubnnoreka [JOK
IIPUMEHEHHE K U30IpoLeccaM https://m.edsoo.ru/ffOc5efc
34 HeoGpatumocTs mporieccoB B mpupojie. Bropoii bubmuoreka [JOK
3aKOH TEPMOJIMHAMUKHI https://m.edsoo.ru/ff0c6230
35 [Tpunuun geiictusa u KIIJ[ rennoBoit mammHbl E;II?SH/I//I;T:;(;?ﬁ/I:f 0c600a
36 Hukn Kapuo u ero KI1/]
37 DKoJoruyeckre npoodaeMbl TEIIOHEPTeTHKU
38 O6o06maromuii ypok «MonekysipHast pusnka. bubnuoteka [JOK
OCHOBBI TEPMOJUHAMUKIY https://m.edsoo.ru/ff0c6938
39 KonTponbhas pabota no reme «MonekynspHast bubmuorexa [IOK
¢duzuka. OCHOBBI TEPMOIMHAMUKID) https://m.edsoo.ru/ff0c6a50
40 [TapooGpazoBanue u koHaeHcaus. Vcnapenue u bu6muoreka [JOK
KUIICHUE https://m.edsoo.ru/ff0c63b6
41 AOcCo0THAs U OTHOCHUTEIIbHAS BIIAYKHOCTH bubnuoteka [JOK

Bo3ayxa. Hacelienuslii map

https://m.edsoo.ru/ff0c64d8



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8

Tsépnoe teno. Kpucrammmueckue u amopdHsie

42 Tena. AHU30TPONUS CBOMCTB KPUCTAIIJIOB bubmmorexa LIOK
) P P ’ https://m.edsoo.ru/ff0c65f0
Kunkue kpuctamisl. CoBpeMeHHbIE MaTepPHUAIIbI
43 [LnaBnenue u kpucramM3anus. Y 1eabHast bubnmnoreka HOK
teruiota masneHus. Cyonumanus https://m.edsoo.ru/ff0c6708
bub6nmoreka IIOK
44 v 0
PABHEHHE TCHIOBOTo batarca https://m.edsoo.ru/ff0c6820
45 DneKkTpu3zanus Tei. JNeKTpuieckui 3apsaa. JIsa bubnnoreka [JOK
BHJIA DJICKTPUUYECKUX 3aPSAT0B https://m.edsoo.ru/ffOc6bcc
46 [TpoBOAHMKY, TUANEKTPUKU U TIOTYTIPOBOTHUKH. bubmmoreka [JOK
3aKOH COXpaHEHUs ANEKTPUUECKOTro 3apsaa https://m.edsoo.ru/ff0c6bcc
47 B3aumopeiictue 3apsiioB. 3akoH Kyrona. bubmmoreka [JOK
To4YeuHBIi 2JIEKTPUYECKHM 3apsiy https://m.edsoo.ru/ffOc6ced
Hanps>k€HHOCTB JIEKTPUYECKOTO MOJIS.
48 [IpuHIMIT CyTIEpIIO3UIIMHN ANEKTPUUECKUX TTOJIEH bubmmorexa [TOK
DI CYTEpHOsHI P ' https://m.edsoo.ru/ffOc6df2
JInHun HanpsKEHHOCTH
49 Pabora cnit anekTpocTaTHYecKoro mods. bubmmnoreka HOK
IToreHuman. Pa3HOCTh NOTEHIMAIIOB https://m.edso0.ru/ff0c6f00
[TpoBOAHMKY U AUDIIEKTPUKH B
50 3J'IpeKT OCTaTI/I‘{CI::KOM noljle JusnexTpuueckas Bubmmorexa [IOK
P ' P https://m.edso0.ru/ff0c7018
MIPOHUIIAEMOCTD
i bubnuotexa [JOK
o1 C) .K
FICKTPOCMICOLTE. ROHACHCATOP https://m.edso0o.ru/ff0c7126
52 DIEKTPOEMKOCTH MIIOCKOT0 KOHJEHCATOPA. bubnuoteka [JOK
DHeprus 3apsHpKEHHOT0 KOHAEHcAaTopa https://m.edsoo.ru/ff0c72c0
53 JlaGopatopHas pabota "M3mepenue

3JIEKTPOEMKOCTH KOHAeHcaTopa"



https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

54

[IpuHUMI NEWCTBUSA U IPUMEHEHUE
KOHJICHCATOPOB, KONMMPOBAJIBLHOIO arapara,
CTPYHHOIO MPUHTEPA. DIEKTPOCTATUUECKAS
3amuTa. 3a3eMJIeHUE DIEKTPOIIPHOOPOB

55

DNEKTPUUECKUN TOK, YCIOBUS €TI0
cymectBoBanus. [locrosunsiii Tok. Cuiia Toka.
Hanpsixenue. Conporuienue. 3akoH OMa 1is
ydacTkKa 1uenu

56

[TocnenoBarenpHOE, AapaIeIbHOE, CMEIIAHHOE
COCIMHEHHUE MMPOBOAHUKOB. JIabopaTopHas
pabota «M3y4eHrne CMEIaHHOTO COSTUHEHHUS
PE3UCTOPOBY

bubnunoreka LIOK
https://m.edsoo.ru/ffOc74f0

57

58

59

60

PaboTa 1 MOITHOCTH IEKTPHUUECKOTO TOKA.
3akon J[xoynsa-Jlenna

3akon OMa A1 OJTHOM (3aMKHYTOI)
anekTpuueckoil nenu. Koporkoe 3ambIkaHue.
JlaGopatopHas pabota «3mepenue D/1C
MCTOYHHKA TOKA U €T0 BHYTPEHHETO
COITPOTHBIICHUS

ONEeKTpOHHask MPOBOAUMOCTB TBEPIBIX
METAJIJIOB. 3aBUCUMOCTb CONIPOTHUBIICHUS
METAJIJIOB OT TEMIIEPATYPHI.
CBepXIpoBOIUMOCTh

DneKkTpudeckuil Tok B Bakyyme. CBolicTBa
AIIEKTPOHHBIX MTyYKOB

bubnuoreka [IOK
https://m.edsoo.ru/ff0c7838

bu6nmorexa LIOK
https://m.edsoo.ru/ffOc7ae0

61

[ToynipoBOTHUKH, X COOCTBEHHAS U
MpUMecHask MpoBOAUMOCTh. CBoMCTBA p—N-
nepexoaa. [1oxynpoBoHUKOBBIE TPHOOPHI

but6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

DNEKTPUUECKUN TOK B pacTBOpPax U pacIiiaBax

62 3JIEKTPOJIATOB. DIEKTPOIATAYECKAS 1 buGnuorexa [IOK
p ’ p https://m.edsoo.ru/ff0c82ba
JUCCOLIMAITNS. DICKTPOIIN3
63 DNeKTpUUYeCKHil TOK B razax. CaMoCTOsATEIbHbIN 1 bubnmnoreka HOK
Y HECAMOCTOSITENbHBIN pa3psa. Monuus. [Inazma https://m.edsoo.ru/ffOc84ae
DJeKTprYecKHe MPUOOPHI H YCTPOMCTBA U UX
64 [IPaKTH4YEeCKOe ITpuMeHeHue. [IpaBuiia TEXHUKHA 1 Bubmiorexa OK
p p P https://m.edsoo.ru/ffOc86fc
0€30I1aCHOCTH
. bubmuoreka [IOK
65 600 1
Q600w YPOK «INCKTPOAMHAMHK https://m.edsoo.ru/ff0c88be
KonTponbHas padoTa 1o teme
66 «OnekTpocTtaTuka. [IoCTOIHHEBIN dIEKTPUUYECKUA 1 Bubmiorexa OK
p ' p https://m.edsoo.ru/ffOc8a8a
TOK. TOKH B pa3IMUHBIX Cpeaax»»
67 HToroBast KOHTpOJIbHAs paboTa 3a Kype 10 1 bubmmnoreka HOK
KJ1acca. https://m.edsoo.ru/ff0c8c56
68 Peseprubiil ypok. O600maronuii ypok 1o remam 1 bubnnorexa [JOK
10 xmacca https://m.edsoo.ru/ffOc8f6c
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KoumnuectBo yacos JJIeKTPOHHBIE
Ne Ipakruyec  uudpoBbIe
Tema ypoxa KouTpoibH P
n/n Bcero KHe o0pa3oBaTe/bHbIE
ble padoThI
padoThI pecypcel

[TocTostHHBIE MATHUTHI U KX
B3auMozelicTBue. MaruutHoe nosie. Bekrop bubmorexa [JOK

1 . ' ' N 1 0 0 https://m.edsoo.ru/ff0c977
MarHuTHOM MHAYKIUH. JIMHUM MarHUTHOMN g
WHIYKIUU B
MarnuTtHOE 1oJjie TPOBOJHUKA C TOKOM. bubnunoreka [JOK

2 OmneiT Dpcrena. Bzaumoeiictpue 1 0 0 https://m.edsoo.ru/ff0c98f
MIPOBOJHUKOB C TOKOM €

bu6mmoreka [JOK

JlaGopaTtopHast pabora «3yuenue

3 partopraz p Y 1 0 1 https://m.edsoo.ru/ffOc98f
MarHUTHOTO TOJI KaTYIIKH C TOKOM» o
JleficTBEe MarHUTHOTO MOJIL HA MPOBOIHUK
¢ Tokom. Cuna Amnepa. JJaboparopHast bubmorexa HOK

4 ' pa. . patop 1 0 1 https://m.edsoo.ru/ff0c9ac
pabota «VccnenoBanue 1eHCTBUS 0
MOCTOSIHHOTO MarHuTa Ha PaMKy C TOKOM» B
JleficTBME MarHuTHOTO MOJISI Ha bu6mmorekxa [JOK

5 JBIDKYIIYIOCS 3apsKEHHYI0 yacTully. Cuna 1 0 0 https://m.edsoo.ru/ffOc9df
Jlopenmna. Pabora cunsl Jlopenia 4
DneKkTpoMarHiuTHas uHayKus. [loTok
BEKTOpa MarHUTHOM HHAYKIMU. IJ[C

5 P AyKIL A 1 0 0

MHAYKIHUU. 3aKOH JIEKTPOMArHUTHON
unaykunu Papanest



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9df4

JlaboparopHas pabota «lccrnenoBanue

bubmuoreka [JOK

7 . https://m.edsoo.ru/ffOcals
SIBJICHUSI DJIEKTPOMArHUTHOM MHTYKIIHI) 0
NuaykTUBHOCTG. fIBIEHHE CAaMOUHAYKLIHH.
bu6mmoreka [JOK
O/1C caMOMHIyKIIMU. DHEPrUsi MarHUTHOTO
8 https://m.edsoo.ru/ff0ca60
MOJISI KATYIIKH C TOKOM. DJIEKTPOMAarHUTHOE 0
oJie B
TexHudeckue ycTpoucTBa U ux
MIPUMEHEHHUE: TOCTOSIHHBIC MATHUTHI,
9 AJIEKTPOMATHUTHI, JIEKTPOABUTATEIb,
YCKOPHUTENH dJIEMEHTAPHBIX YACTHII,
UHAYKIIMOHHAS TeYb
bubmuoreka [JOK
O06o06maromuit ypok « MarHuTHOE TI0JIE.
10 P https://m.edsoo.ru/ffOcab8
DNEeKTPOMarHUTHAST WHIYKITHS) )
bu6mmoreka [JOK
KontponbHas padota no teme «Marautaoe
11 https://m.edsoo.ru/ffOcad5
noJie. DJIEKTPOMarHuTHasK UHIYKIUS) g
CB00OOIHBIE MEXAaHUYCCKHUE KOJICOaHHUS.
bu6mmorexa [IOK
["apmonnueckue konebaHusi. Y paBHEHUE
12 . https://m.edsoo.ru/ffOcaf0
rapMoHH4YecKux konebanuii. [IpeBpamienue 5
JOHEPTUU h
JlabopaTtopHas padota «HcciaenoBanue
13 3aBUCHUMOCTH TIEPUO/Ia MATBIX KOJeOaHu
rpy3a Ha HUTH OT JITMHBI HUTH U MacChl
rpy3a»
Koneb6arenbupiii koHTYp. CBOOOHBIC bubnmoreka [JOK
14 3IIEKTPOMAarHUTHbIE KOJIeOaHHs B https://m.edsoo.ru/ffOch82

U7cabHOM KOJiebaTeIhbHOM KOHTYPE.

0



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb820

Anamorus MCKAY MCXaHUYCCKUMHU U
OJICKTPOMariuTHbIMHU KoJIEOaHUSIMU

®opmyna ToMcoHa. 3aKOH COXpaHEHHS

bu6mmoreka [JOK

15 SHEPTUHU B HJICATHHOM KOJIEOATEITbHOM https://m.edsoo.ru/ffOcb9c
KOHTYpE 4
[IpencraBienue o 3aTyXaronux
bu6mmoreka [IOK
KosieOaHusX. BeIHyKIeHHbIE MEXaHUYECKUE
16 https://m.edsoo.ru/ffOcbb8
Kosiebanus. Pesonanc. BeiHykieHHBIE 6
AJIEKTPOMATrHUTHBIE KOJIeOaHUsI B
IlepemennbIit Tok. CHHYCOMIATIbHBIN
. bu6mmoreka [IOK
MepEeMEHHBIN TOK. MOIITHOCTh MEPEMEHHOTO
17 . https://m.edsoo.ru/ffocbd3
TOKa. AMIUTUTYTHOE U JeHCTBYIOIIEE 4
3HAUCHUE CHJIBI TOKA ¥ HANIPSHKCHHUSI B
18 Tpanchopmarop. [IpousBoacTso, nepenaya
U TIOTpeOIeHNEe PIEKTPUUECKOM SHEepTUn
Y CTpoHCTBO U MPaKTUUECKOE IPUMEHEHNE bu6nuorexa [IOK
19 AIEKTPUYECKOT0 3BOHKA, TeHEPATOpa https://m.edsoo.ru/ff0cc32
MEPEMEHHOT0 TOKa, JIMHUI dJIeKTporepeaay 4
DKOJIOTHYECKUE PUCKHU TIPHU MPOU3BOJICTBE
20 aeKTpodHeprun. KyabTypa HCIoiib30BaHUS
AJICKTPOIHEPTUH B TTOBCEIHEBHOMN KU3HU
MexaHuuecKre BOJIHBI, YCIOBUS
bu6mmorekxa [JOK
pacnpoctpanenus. [lepuona. Cxkopocts
21 https://m.edsoo.ru/ffOccab
pacrpoCcTpaHeHHUsI U JITTHHA BOJIHBI. 4
[ToriepevHbIe W MPOJIOIEHBIC BOJTHBI B
bubmuorexa [JOK
3Byk. CKOpOCTb 3ByKa. ' pOMKOCTb 3BYKa.
22 https://m.edsoo.ru/ffOcccO

BricoTa Tona. TemOp 3ByKa

c



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccc0c

:‘)J'IeKTpOMaFHI/ITHI)IG BOJIHBI, UX CBOICTBA U

bubmuoreka [JOK

23 https://m.edsoo.ru/ffOccfe
ckopocTs. [1Ikana 3neKTpoMarHuTHBEIX BOJIH 0

24 [IpuHLIUIIBI PaIUOCBSI3U U TEICBUACHUSI.
Passutue cpencrs cBsa3u. Paguonokanus
Kontponsnas padora «Konebanus u bubmmorexa [TOK

25 https://m.edsoo.ru/ffOcc6f
BOJIHBD» 8
[IpsamonuHeitHOe pacipoCTpaHEHUE CBETA B bubnmoreka [JOK

26 OAHOPOJIHOM cpefie. ToueuHblii HCTOUHUK https://m.edsoo.ru/ff0cd35
ceera. JIyd cBeTa 0
OTtpakeHue cBeTa. 3aKOHBI OTPAKEHUS bubmuoreka [JOK

27 cgeta. [TocTpoeHue n3o0pakeHU B https://m.edsoo.ru/ffOcd4e
IIOCKOM 3epKajie 0
[Ipenomnenue ceera. [loaHOE BHYTpEeHHEE bubmuorexa [JOK

28 oTpaxkenue. [IpenenbHbIi yron moaHoro https://m.edsoo.ru/ffocd7f
BHYTPEHHETO OTPAKEHUSI 6
JlabopaTtopHas pabota «3mepeHue bubmorexa HOK

29 https://m.edsoo.ru/ff0cd67
MOKa3aTelsl MPEJIOMIIEHHS CTEKIIa a
JIunssl. [TocTpoenue n3o0paxxeHuil B TUH3E. bubnnoreka [JOK

30 ®dopMysa TOHKOU JIMH3BL. Y BETUYCHUE https://m.edsoo.ru/ff0cdd1l
JINH3BI €

31 JlaGopaTtopHas pabota «HcciaenoBanue
CBOICTB M300paKeHUH B JIMH32aX)
Hucnepcus ceeta. CloKHBIN cocTaB 6€710ro

32 cBera. L[Ber. JlabopaTopnas pabota

«Habmo1eHre nucrepcuu cBeTay



https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cdd1e

HNurtepdepennus ceera. udpakmus ceera.

bubmuoreka [JOK

33 . https://m.edsoo.ru/ff0ced2
Judpakumonnas pemeérka 2
[Toniepe4HOCTh CBETOBBIX BOJIH bubmorexa HOK
34 P ’ https://m.edso0.ru/ff0cf02
[Tonspu3zanus ceeta o
35 OnTuueckue NpudbOpsbI U YCTPOICTBA U
YCIIOBUS UX 0€30TaCHOTO IPUMEHEHUS
['paHuLIbl TPUMEHUMOCTH KJIaCCUYECKOM bubmmorexa [IOK
36 MexaHukH. [locTynarsl cnenuanbHOM https://m.edsoo.ru/ffOcf86
TEOPUU OTHOCUTEILHOCTU 2
OTHOCUTETBHOCTH OJTHOBPEMEHHOCTH bubmoreia OK
37 P ' https://m.edsoo.ru/ffOcfa4
3ame yIeHHe BPEMEHH U COKPAIICHUE ITTUHBI »
DHeprusi U UMITYJIbC PEISITUBUCTCKOMN bubnunoreka [JOK
38 gacTuibl. CBS3b MAaCChI C SHEPTUCH U https://m.edsoo.ru/ffOcfc6
UMITYJIECOM. DHEPTHSI IOKOS 8
bu6mmoreka [JOK
Kontponbnas padota «Onruka. OCHOBBI
39 HIpOTIbH f[ pabot https://m.edsoo.ru/ffOcf6f
CHEINAIbHON T€OpUH OTHOCUTEIBHOCTH 0
bubmuorexa [JOK
®otonbI. Do a [Inanka. DHeprus u
40 TOHBL ~2OpMyX P https://m.edsoo.ru/ffOcfel
UMIyJbC (OTOHA 6
bu6mmorexa [IOK
OTtkpsiTHE U HccaenoBanue Gorodddexra.
41 P 5 ¢ b https://m.edsoo.ru/ffOcffc
Omnbitel A. I'. CroneroBa 4
3akonsl Ppororddexra. YpaBHeHHE bubnmoreka [JOK
42 OitamreitHa 115 hotodddexra. «KpacHas https://m.edsoo.ru/ff0d015

rparuiay Gorordpdexra

e



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d015e

JaBnenue cBera. OnbiTel [1. H. JIeOenena.

bubmuoreka [JOK

43 . https://m.edsoo.ru/ff0d04a
XUMHUYECKOE IEVCTBHUE CBETA 6
TexHudeckue yCcTponuCcTBa U IPaKTUYECKOe

44 npuMeHeHue: GoTo3JIeMeHT, (HOTOAATUHK,
CoJTHEYHast OaTapesi, CBETO IO/
Pemenue 3a1au no Teme «neMEHTHI bubmorexa HOK

45 N https://m.edsoo.ru/ffod030
KBaHTOBOM ONTHKN )
Monens atoma ToMcona. OTBITE bubmuoreka [JOK

46 Pesepdopna mo paccessHHIO 0-4acTHII. https://m.edsoo.ru/ff0d091
[TnanerapHast MoAenb aToMa a

bubmuoreka [JOK
47 IToctynater bopa https://m.edsoo.ru/ff0dOaf
a

Wznyuyenue u nornomenue GOTOHOB Mpu bubmuoreka [JOK

48 Mepexo/ie aTomMa ¢ OJJHOTO YPOBHS SHEPTUU https://m.edsoo.ru/ff0dOaf
Ha Apyrou. Buasl cnektpos a
BonHoBbIe cBOMCTBa yacTul. BosHbl e
bpoins. KopnyckynsspHO-BOIHOBOM bubmorexa HOK

49 https://m.edsoo.ru/ff0d0ca
nyann3M. CIIOHTaHHOE W BBIHYKICHHOE 3
U3ITyYCHUE
OTtkpeITHE PaINOAKTUBHOCTU. OTIBITHI bubnnoreka [JOK

50 Pezepdopna mo onpeaenennio cocrara https://m.edsoo.ru/ffod0fd
PaauoOaKTUBHOTO U3TyUEHUS 2
CsoticTBa anbda-, 6era-, raMma-u3TydeHHS.

o1 BnusiHue paqnoakTUBHOCTH HA KUBBIE

OpraHU3Mbl



https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d0fd2

52

OTtkpeITHE IPOTOHA U HEWTpOHA. V30TOMBI.
Anbda-pacniaz. DIEKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacman. ['amma-
U3JIy4eHUe

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d116
2

53

OHeprus cBA3U HYKJIOHOB B siape. S nepHbie
peaxun. SnepHbiii peakrop. [IpoGiemsl,
IIEPCIIEKTUBBI, IKOJOTUYECKUE ACTIEKTHI
AJIEPHOM SHEPIETUKH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d135
6

54

OnemeHTapHble YacTUlibl. OTKpbITHE
O3UTpOoHa. MEeTO Il HAOIIOICHUS U
perucTpaiuvu 3JCMCHTAPHBIX YaCTHUII.
Kpyrusiii cton «DyHnameHTanbHbIC
B3auMoJIeicTBHS. EMUHCTBO r3nydeckoit
KapTUHBI MUPaY

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0e3
8

55

Bun 38€3aH0T0 HEOa. Co3Be3us, ApKUe
3Bé3)II>I, IIJTaHETHBI, UX BUAUMOC IBUXXCHUC.
ComHeyHast cucreMa

56

57

58

Comrne. ConHeyHas akTUBHOCTE. VICTOUYHUK
sHeprun CoJiHIIA U 3BE3]T

3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTUKH.
3BE3/bI INIABHOM MOCIIEI0BATENBHOCTH.
Bnytpennee ctpoenue 3B€31. COBpeMEHHBIE
IIPEICTABIICHUS O IPOUCXOXKICHUU U
sBomonu CoJHIIa U 3BE3]

Mieunsiii [1yte — Hama ['anakTuka.
[Tonoxenne n nBmxenne CosHua B
lNanaktuke. ['anaktvku. Y€pHBIE IBIPHI B
AIpax TaJaKTUK



https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d0e38

59

Bcenennas. Pa30eranue ranaktuk. Teopus
Bosnbuioro B3psiBa. PennkToBoe n3nyueHue.
MeraranakTuka

60

61

Hepemenusie mpo0ieMbl aCTPOHOMUU

KoHnTtposbHas pabota «J1eMEHTHI
ACTPOHOMHUU U aCTPOPHUIUKI»

62

O06o6mmarmuii ypox. Pois ¢pusuku n
ACTPOHOMHHU B SKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COIMAJIbHON U
3TUYECKOH chepax MesATeIbHOCTH YeJIOBEKa

63

O6o6mmaromuii ypok. Pois u Mmecto pusuku
Y aCTPOHOMUH B COBPEMEHHON HAyYHOHN
KapTHUHE MHUpa

64

65

PesepBHBIi ypok. MarautHoe 1osie.
ONeKTpOMarHuTHAsE MHIYKIIUS

PesepBHbIil ypok. Ontuka. OCHOBBI
CIIELHUAJIbHON TEOPUU OTHOCUTEIBHOCTH

66

Hrtoroas koHTpoJBHAs paboTa 3a Kypc
CpEIHEN LIKOJIBI.

67

68

O6o06matomuii ypok. Pons puzundeckoit
Teopuu B ((OPMUPOBAHHH TTPEJICTABICHUH O
(bU3UYECKON KapTHHE MUDPA.

O6o6marmuii ypok. Mecto Gpuzndeckoit
KapTUHBI MUPA B 00IIEM PsTy COBPEMEHHBIX
€CTECTBCHHO-HAYYHBIX MPEACTABICHUH O
pHUpoJIe.

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d178
4

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68



https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784

YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» ®usuka, 10 kimacec/ Maxumes I'.4., byxosnes b.b., Corckuit H.H. mox
penakiueit [TapdpentreBoii H.A., AkninonepHoe obmiecTBo «M31aTeancTBo
«ITpocsenienue»

» ®uzuka, 11 knace/ Msxkumes I'.J1., byxosues b.b., Yapyrua B.M. niox
penakuueit [lapdentreBoit H.A., AkunonepHoe o0iiecTBo «M31aTeancTBO
«ITpocsemenue»

[TappentreBa H.A. COopnuk 3anay no ¢pusuke. 10-11 knacesl. — M.

[IpocBemienne, — 2022

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

[TapdentreBa H.A. Coopauk 3amay no pusuke. 10-11 xmaccsl. — M.
[IpocBemenne, — 2022

[unos B.®. [Toypounoe mianupoBanue no gusuke. 10-11 xknaccel. [Tocodue
JUIs1 yauTenen o0ieodpa3oBar. opranuzanuid. - M.: [Ipocsemenue, 2021

Mapon A.E., Mapon E.A. ®usuka 10 k. lunakrnaeckne Mmarepuainsl.- M.:
Apoda,

Mapon E.A. ®usuka. 10 k1. OnopHble KOHCIEKTHI U Pa3HOYPOBHEBBIC 3aJaHUA. -
CII6.: OO0 «Bukropus matocy, 2020

PeivkeBuy A.T1. Coopauk 3amad o gusuke. 10 — 11 xmacc. — M.: [Ipoda, 2022



HNP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
www.uchportal.ru -yunrensckuii mopTai
http://markx.narod.ru/pic/ - ¢pusuka B mxoure.
http://festival.1september.ru/articles/ - ¢pectrBamp negarornyeckux uac
«OTKPBITBIN YPOK».
http://www.fizika.ru/ - caiit misg yanresnei GU3HUKA U KX YUYCHUKOB.
http :// school - collection . edu . ru / - enunas xomnexuus [IOPoB.

http://www.physics.ru/ - maTepuasl o Gpu3HKe.






