MyHununanabHoe 0101keTHOe 001Ie00pa3oBaTeIbHOE YUpPeKIeHue
«Cpennss o0meo0pasoBarenbHas mkoja Nel3 nmenu I'epost Coerckoro Corsza U.b.Katynuna»
r. bpsincka
Annomayusn K paboueit npozpamme
ydebHoro npeamera «Dusnka

Pabowas mnporpamma yueOHOro mpenmera «®Pusuka» 00f3aTENBHONW NpPEAMETHONW o0biacTu
«EcteccTBeHHO-Hay4YHBIC TIPEAMETBI» pa3paboTaHa B COOTBETCTBUU ¢ NyHKToM 18.2.2 ®I'OC COO wun
peammu3yetcs 2 rona ¢ 10 mo 11 kiacc.

Pabouas mporpamma pas3paboTaHa IpyNIoil yduTelell B COOTBETCTBHM C IOJOXEHHEM O paboumx
nporpaMMax M OINpeAeNsieT OpraHu3aluilo 00pa30oBaTENIbHON JESATENbHOCTH YYMTENS B IIKOJE IO
oTpezieIecHHOMY Y4eOHOMY MpEeAMETY.

PaGouas nporpamma yuebnoro npeameta spisercs 4yactbio OOIT COO omnpenenstoniei:

- Co/IepKaHHE;

- INIAHUPYEMBIE PE3YIbTaThl (JIMYHOCTHBIE, METAMPEIMETHBIE U TIPEIMETHEIE);

- TEeMaTH4eCKOe IUTAHMPOBAaHHE C YYETOM pabodeld MpOrpaMMbl BOCIUTAHHS M BO3MOKHOCTBIO
ucnonb3oBanus DOP/IIOP.

Pabouas nmporpamma oOcyXaeHa U MPUHATA PEIICHUEM METOJANYECKOr0 00BETMHEHHS U COTIIaCOBAaHA
3aMecTUTENIeM JUPEKTOopa 1o yuyebHo-BocnurarenbHoi padore MBOY COILI Nel3
JHara: 29.08.2023



Brinvicka BepHa

BBIITNCKA

W3 OCHOBHOM 00pa30BaTeIbLHOM MPOTrpaMMbI

cpeaHero oomero o0pa3oBaHus

MBOYVY «COHI Ne 13 umenu I'epos

Coserckoro Coro3a U.b. Karyauna» r. bpsucka,
YTBEPKACHHOM mprKa3zoM oT «30» 08 2023 r. No264-A

PABOYAA NPOrPAMMA
no pusuke
ana 10-11 Kknaccos
6a3oBbin

(ypoBeHb cpegHero obuwero o6pasosaHus)

HNBanosa E.B.

Hupexrop

bpaHck, 2023 r.



IosicHuTEJILHAS 3aANNCKA

Pa6ouas mporpamma no ¢usuke 10-11 knaccos (6azoBoro ypoBHs) MBOY «COII Nel3 umenn ['epost
Cogerckoro Coro3a N.b. Katynuna» ropoga bpsiHcka pa3paboTana Ha OCHOBAaHHUH:

1) ®enepansHoro 3akona «O6 obpa3oBanmu B Poccuiickoii deneparm» Ne 273-D3 or 29.12.2012 r.

2)®enepa’dbHOrO TOCYIApCTBEHHOTO O0pPa30BaTENbHOIO CTaHAApTa CpPEOHEro OO0IIero oOpa3oBaHMA,
YTBEPKJICHHOTO TpHKa3oM MuHHCTepcTBa oOpa3oBanus W Hayku P® or 17 mas 2012r1. N413) (¢
W3MCHEHUSIMU U JOMOJHEHUSMHU, BHECCHHBIMU Tpukazamu ot 29 nexabps 2014 r., 31 mexabpst 2015 ., 29
utons 2017 r., 24 centsi6ps, 11 nexadbps 2020 r. ot 12 aBrycra 2022 r. Ne 732);

3) Ilpukaza MunucrepcTBa mnpocsemienus Poccuiickoir @Demeparmu ot 18.05.2023 Ne 371
"O6 yrBepxkacHUH (efepantbHON 00pa3oBaTeNbHON MPOrpaMMbl cpeaHero odiiero odpaszoBanus’ (manee —
OOII COO0);

4) @enepanbHOll paboueil mporpaMMmbl ydyeOHoro mnpenMera «@Pu3nMKa» Ha ypOBHE CpPEAHEro OOIIEero

oOpa3oBaHMs, COCTaBIEHHOW Ha OCHOBe TpeboBanmii K pesynbTaram ocBoenuss OOIlI COO,

npencraBieHblx B @I'OC COO, a takke PenepanbHOM MpPOrpaMMbl BOCIUTaHUSA, € Y4ETOM

Konnenmum npenonaBanus yueOHoro npeamera «dusnka» B 00pa3zoBaTeNbHbIX opraHu3anusax Poccuiickoi

@enepanyy, peanus3yOIIUX OCHOBHbIE 00I1€00pazoBaTeiibHble IporpaMmbl (YTBepxkaeHa Pemenuem

Komnnerun Munucrepctsa [Ipocsemienust Poccuiickoii deneparuu, npotokon ot 03 nexadbps 2019 r. NelIK-

4BH)

Pabouas npoepamma cocmasnena c¢ yuemom uenesvix npuopumemos IIpozpammel eocnumanus
MFBOY COLI Ne 13 umenu I'epos Cosemckozo Corwsza U.b. Kamynuna 2. bpaucka, a umenHo:

1- chopmupoBaTh OTHOIIEHHE K CEMbE KaK IJIaBHOW OMOpE B KU3HU YEIOBEKAa U UCTOYHHUKY €ro

CHACThS;

2- chopMupoBaTh OTHOLIEHME K TPYyAY Kak OCHOBHOMY CHOCOOY JOCTHXKEHMS >KU3HEHHOI'O
Oylarornoyiyuusi 4ejgoBeKa, 3aJOry €ro yCHEIIHOTo Mpo(hecCHOHATbHOTO CaMOOIPENEICHHUSI U OILIYIICHUS
YBEPEHHOCTH B 3aBTPALIHEM JHE;

3- copmupoBaTh oTHOMmIEHUE K cBoeMy OTeuecTBy, cBoei Mayiol u Oomibiioi PomuHe kak Mecty, B
KOTOPOM Y€JIOBEK BBIPOC U MO3HAJI MEPBbIE PAIOCTH U HEY/Iauu, KOTOPAsl 3aBEIIaHa €My MpPEeAKaMU U KOTOPYIO
HY’KHO oOeperars;

4- chopMHMpOBaTH OTHOULIEHHWE K MPHUPOJE KaK MCTOYHHUKY KM3HM Ha 3emJie, OCHOBE CaMoOro ee
CYILLIECTBOBAHMSI, HY>K/JIAOIIEICs B 3aIIMTE U IOCTOSIHHOM BHUMAaHUU CO CTOPOHBI YEJIOBEKa,

5- copMupoBaTH OTHOILIEHHE K MUPY KaK TIIaBHOMY MPHHIIMITY YEIOBEYECKOTO OOIICKUTHUS, YCIOBUIO
KpEenKoi Apy>KObl, HAIAXXUBAHUS OTHOIICHUH ¢ KOJIJIETaMu Mo paboTe B OyIyIleM U cO3/1aHus 6JIaronpHusTHOTO
MHUKpPOKJIMMATa B CBOEH COOCTBEHHOH CeMbe;

6- copMHpoBaTH OTHONICHWE K 3HAHUSAM KaK HHTEIUICKTYaIbHOMY pEcypcy, O0O0eCleqHnBaoIeMy
Oyay1iee yenoBeka, Kak pe3ysibTaTy KpONOTJIMBOTO, HO YBJIEKATEIBHOTO yUeOHOTO TPYa;

7- chopmupoBaTh OTHOIIEHUE K KYJIbTYpe KaK JyXOBHOMY OOTraTCTBY OOIIECTBA M BAXXHOMY YCIIOBHIO
OIL[YILIEHUS YEJIOBEKOM MOJTHOTHI IPOKUBAEMOM JKU3HH, KOTOPOE JAIOT EMY UTEHHE, My3bIKa, HCKYCCTBO, TE€aTp,
TBOPYECKOE CAMOBBIPAKEHHE;

8- cdopmMupoBaTh OTHOIIEHHWE K 370POBBIO0 KaK 3ajJOry JOJTOH M aKTUBHOHM >KM3HU YENOBEKa, €ro
XOpOILLIEro HaCTPOCHUSI ONTUMUCTUYHOTO B3IJIA1a HA MUD;

9- chopmHpOBaTh OTHOIIEHUE K OKPY>KAIOLIUM JIFOJSIM KaK 0e3yCI0BHOM U a0COMIOTHOM IIEHHOCTH, KaK
PaBHOMPABHBIM COLMAIBHBIM MapTHEPaM, C KOTOPHIMH HEOOXOAMMO BBICTpauBaTh 100pOKeNaTeIbHbIE WU
B3aMMOIIO/IICPKHUBAIOIIME OTHOIICHHUS, NAIOIIME YEJOBEKY paJocTh OOIIEHUS M IO3BOJISIOUINE H30eraTh
YyBCTBa OJIMHOYECTBA;

10- chopmupoBaTh OTHOIIIEHUE K CAMHUM ce0e KaK X03sieBaM CBOEH CYIbOBI, CAMOOTIPEICISIONIUMCS U
caMOpeaIN3YIOIUMCS JIMYHOCTSAM, OTBEUAIOLINM 32 CBOE COOCTBEHHOE OyTyliiee.

OCHOBHBIMH LEeJISIMU U3YyYeHUs (PU3UKHU B 00111eM 00pa30BAHUM SBJIAIOTCH:

dbopMupoBaHHEe UHTEpeca M CTpEMJICHHS OOydYaromMXcsi K HaydHOMY H3YYEHUIO MPHUPOJIBI,
pa3BUTHE UX UHTEJUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTENH;

e pa3BUTHE IMPEACTaBICHUM O HAYYHOM METO/I€ IMO3HaHUS U (OPMHUPOBAHUE HCCIIEIOBATENHCKOIO


https://docs.edu.gov.ru/document/60b620e25e4db7214971c16f6b813b0d/

OTHOUICHUSI K OKPY>KAIOIIUM SIBIICHUSIM;

e (QopmupoBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK pE3ysbTaTa M3YYEHHUS OCHOB CTPOCHHUS MATEepPUU U
(byH1aMeHTaIbHBIX 3aKOHOB (PU3UKH;

e (QopmupoBaHue yMEHHIl OOBSCHATH SIBICHUS C HCIOJB30BaHHEM (PU3WYECKUX 3HAHUN U HAYUHBIX
JI0Ka3aTeNbCTB;

e (QopmupoBaHUe NMpeACTaBICHUN O Poiu PU3UKH AJIs Pa3BUTHS JPYTHX €CTECTBEHHBIX HAYK, TEXHUKU
Y TEXHOJIOTH.

e JlocTmkeHUE OTHUX IENel 00eCIeYnBaCTCs PEIICHHEM CISAYIONINX 3a/1a4B MPOIecce U3YUCHHS Kypca
(bU3MKY Ha YPOBHE CpeHero ol1iero oopa3oBaHus:

e MpuoOpeTeHHe CUCTEeMBbl 3HAHMA 00 OOIHUX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSX,
BKJIIOYAsi MEXaHUKY, MOJEKYJISAPHYIO (U3UKY, DIEKTPOJUHAMHUKY, KBAaHTOBYIO (PU3UKY U AJIIEMEHTBI
acTpopu3uKy;

e (QopmupoBaHUE YMEHUN NMPUMEHSATh TCOPETHUCCKHUE 3HAHUS JUISI OOBSICHEHUS (DU3HUECKUX SBICHHUN
B IIPUPOJIC U JJIS IPUHATHS MIPAKTUUECKUX PELICHUIB MOBCETHEBHOM KU3HU;

e OCBOCHHE CIIOCOOOB pEIICHHS PA3IMYHBIX 33/a4d C SBHO 33JaHHON (DU3MYECKOW MOJeNbIo, 3ajad,
MOJIpa3yMeBAIOIINX CAMOCTOSITENIbHOE CO3jaHie (PU3NUECKON MOJIEIH,aIEKBATHON YCIOBUSIM 33a4H;

e TMOHUMaHHWE (QU3HYECKUX OCHOB W MPUHIIUIIOB ACUCTBHUS TEXHUYCCKUX YCTPOMCTB UTEXHOJOTHICCKHIX
MPOLIECCOB, UX BIIMSHUA HA OKPYKAIOIILYIO CPELy;

e OBJIQJICHHE METOJIAMHU CAMOCTOSITENILHOTO TUIAHUPOBAHUS U MPOBeIeHUs (PU3NUECKUX IKCIIEPUMEHTOB,
aHAJIM3a U WHTEPIIPETAMHA WH()OPMAIIUHU, ONIPEACICHIS TOCTOBEPHOCTH MOJyICHHOTO Pe3yJIbTaTa;

e CO3JaHUE YCJIOBUU JUIS Pa3BUTHS YMEHHH MPOEKTHO-UCCIEA0BATEIHCKON, TBOPUECKON 1eATeIbHOCTH.

PabGouast mporpaMMa OpHEHTHPOBAHA HA MCIIOJL30BaHME CIEAVIONINX YVIYEOHNKOB U YUeOHBIX II0OCOOHIL:
10 xmacc — I.A.Msakumes, b.b. byxoBueB, H.H.Corckumii. ®uszuku 10 kmacc. YueOHHMK s

o0Opa3oBaTenbHbIX YueOHbIX 3aBeeHuid. M-Zpoda, 2012r

11 xmacc — [I.A.Mskumes, b.b. byxoBueB, H.H.Corckmii. ®uszuku 11 xmacc. YueOHHMK s
o0Opa3oBaTenbHbIX YUeOHbIX 3aBeeHuid. M-Zlpoda, 2012r

PeivkeBnu A.I1. CoopHuk 3anau no ¢pusuke 10-11 kaccesl : 7-e uzn. - M.; poda, 2011

Pabouas mporpamMmma coOTBETCTBYeT KajieHAapHOMY yueOHoMy rpapuky MBOY «COIl Nel3 nmenu
I'eposi Comerckoro Coro3a U.b. Karynuwna» ropoma bpsiHcka, paccuntana Ha 34 ydeOHBIE HEOenw u
COOTBETCTBYET OCOOEHHOCTSIM y4yeOHOro IjaHa o0pa30BaTeIbHOW OpraHU3alluy, Ile Ha u3ydeHue (QUu3nKu
Ha 0a30BOM YPOBHE OTBEJICHO CIEAYIONIee KOTUYECTBO YACOB:

[Tokazarens/Kaacchl 10 kmace 11 kmace
KonmuuecTBo 9acoB 1o mporpamMme 68 68
KonmgecTBo 4acoB 1o yuyeOHOMY IJTaHy IIKOJIBI 68 68
KonnuecTBo KOHTPOJIBHBIX paboOT 3 4
KonnuectBo maboparopHbix paboT 3 7

TemaTnyeckue IUIAaHUPOBAHMS BKIIOYAKOT 4achkl Ha InposeneHue BIIP, mpomexyTodyHOM aTTecTanuu
YYaIUXCS.

[IpomexyTouHas arrecTanusi y4alluxcsi MPOBOAUTCS B cooTBeTcTBUM ¢ llojoxkeHuem o Qopmax,



MOPSAJIKE TEKYIIEro KOHTPOJIS U TPOMEKYTOUHOM aTTecTalli 00y4Yaronuxcs.

[Tpu onpeneneHny KOIMYECTBA KOHTPOJIBHBIX, TPOBEPOUYHBIX, TUATHOCTHYECCKUX PA0OOT, BHITIOTHSIEMBIX
BCEMH O0YYaIONIMMHUCS B KJlacce, YITeHbl PeKoMeHIau Uisi CHCTEMbI 001Iero 0Opa3oBaHus IO OCHOBHBIM
noxxogaM K (OpMUpPOBaHHIO Tpaduka TPOBEACHHS OIICHOYHBIX TPOIEAYp B 00pa30BaTeIbHBIX
opraunuzaiusax B 2021/2022 yuebuom roay (coBmectHoe mucbMo Munmpocsemenust Poccun Ne CK-228/03
ot 06.08.2021 r. u PocoopHamzopa Ne 01-169/08-01 ot 06.08.2021 1.)

OcBoenue ydeOHoro npeamera «Pu3uka» Ha YpoBHE CpemHero odmiero odbpasoBanus (0a30BbIi YPOBEHB)

JOJDKHO 00€CIedYuTh JOCTUKEHUE CIEAYIOUUX JIMYHOCTHBIX, METAllPpeIMETHBIX M INPEAMETHBIX
00pa30BaTENIbHBIX PE3YIbTATOB.

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI ITO ®U3UKE HA
YPOBHE CPEJHEI'O OBIHIETI'O OBPA3OBAHMUA

OcBoenue yueOHoOro npeamera «DusuKa» Ha YpPOBHE CpPEIHETrO OOIIEro 0Opa3oBaHUS
(6a30BbIl  ypPOBEHb) JOJDKHO  OOECMEUUTh JOCTHDKEHUE  CIEAYIOIIUX  JUYHOCTHBIX,
METaIpeAMETHBIX M MPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTAaTOB.

JIMYHOCTHBIE PE3YJIbTATbI
JIM4HOCTHBIE pe3yibTaThl OCBOEHUS yueOHOro mpeamera «DU3UKa» IOJKHBI OTpa)xaThb

TOTOBHOCTB U CIIOCOOHOCTh 00YyUaroIUXcs pyKOBOJICTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEN
MO3ULIMEN JMYHOCTH, CHUCTEMOM LEHHOCTHBIX OpPHUEHTALWW, IIO3UTUBHBIX BHYTPEHHHX
yOEXKIEHUN, COOTBETCTBYIOUIMX TPAJULUMOHHBIM LEHHOCTSIM POCCHIICKOrOo 0O0IlecTBa,
paclIMpeHne KU3HEHHOTO OIbITA M OIIbITa IEATEIBHOCTH B IIPOLIECCE PEAU3ALUNA OCHOBHBIX
HaIIpaBJICHUM BOCIIUTATEIBHON AEATEIBHOCTH, B TOM YHCJIC B YACTHU:

1) rpaKaaHCKOro BOCIMTAHUA:

cOPMHPOBAHHOCTh TPAXKAAHCKOM TMO3ULMM  OOydYaromlerocs Kak akTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUICKOT0O OOLIECTBA;

OPUHATHE TPAJAULMOHHBIX OOIIEUEIOBEYECKUX T'YMAHUCTHUECKUX U JEMOKPAaTUYECKUX
IICHHOCTEH;

TOTOBHOCTh BECTHM COBMECTHYIO IESTEIBHOCTh B MHTEpPECaX TIPa)KIaHCKOTO OOIIECTBa,
y4acTBOBaTh B CAMOYIIPABJIEHUU B 00pa30BATEIbHON OpraHu3allly;

YMEHHME B3aMMOJECHCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMH B COOTBETCTBUU C HX
GYHKIUSMU 1 Ha3HAUCHUEM;

TOTOBHOCTb K T'YMaHUTAapHOM U BOJIOHTEPCKOMN ACATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHUSI:

c(hOpPMHPOBAHHOCTH POCCUNUCKON IPAXKIAHCKON UIEHTUYHOCTH, TATPUOTHU3MA;

LICHHOCTHOE OTHOLIEHWE K TOCYJapCTBEHHBIM CHUMBOJIAM, IOCTHIKEHHSIM POCCUHCKHUX
y4€HBIX B 007aCTH (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

Cc(pOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO ITOBECHMS;

CIOCOOHOCTh OLIEHMBATh CUTYALMIO U NPUHHUMATh OCO3HAHHBIE PEUICHMs, OPUEHTUPYSChH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IECHHOCTH, B TOM YHCJIE B JIEATEIBHOCTH YUYEHOTO;

OCO3HaHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMYUBOTO OyAyIIEro;

4) 3CTEeTHYECKOT0 BOCTIMTAHMA:



ACTETUYECKOE OTHOIICHUE K MUPY, BKJIIOYasl 3CTETUKY Hay4HOTO TBOPUYECTBA, IPUCYIIETO
duznyeckoil HayKe;

5) TpyA0BOr0 BOCIIHTAHUSI:

UHTEpEC K pasIudyHbIM cdepaM TpodeCCHOHATBHONW AEATeIbHOCTH, B TOM YHCIIE
CBSI3aHHBIM ¢ (U3WKONM W TEXHHUKOW, yYMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oymymiei
npoeccuu 1 peann30BbIBaTh COOCTBEHHBIC KIU3HECHHBIC TUIAHBI,

TOTOBHOCTBH U CIIOCOOHOCTH K 00pPa30BaHUIO M CaMOOOPA30BaHUIO B 00acTH (PU3HUKHU HA
NPOTSHKCHUH BCEU KU3HU;

6) 3K0JIOrNYeCcKOTro BOCIIUTAHUS

c(OPMUPOBAHHOCTH HKOJIOTMUYECKON KyJIbTYphl, OCO3HAHUE TIJIOOAIBHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIEM;

IUIAHUPOBAHUE M OCYILECTBJICHHE JECWCTBUN B OKpY)KaloOIIEW cpele Ha OCHOBE 3HAHUSA
1eJeil yCTOMYMBOTO pa3BUTHUS YEIIOBEUECTBA;

pacUIMpEHHUE OIbITa JIESITEIIbHOCTH HKOJOTHYECKON HAIpaBJICHHOCTH Ha OCHOBE
UMEIOIINXCS 3HAHWUH 110 (PHU3HUKE;

7) HEHHOCTH HAYYHOTO MO3HAHUS:

C()OPMUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs HU3MUECKON HAYKH;

OCO3HaHHWE [IEHHOCTH HAYYHOU JEATEIHHOCTH, TOTOBHOCTh B MPOIIECCe M3yUeHUsT (PU3UKU
OCYIIECTBIISATh IPOEKTHYIO M UCCIIEIOBATEIBCKYIO IEATEIBHOCTh MHINBUYATBHO U B TPYTIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe HeiiCTBUS
ba3oBble Jlornueckue JaeiicTBUA:
CaMOCTOSITENILHO (pOPMYJIMPOBATh U AaKTyaJIU3UpPOBATh MPOOJIEMYy, paccMaTpuBaTh €€
BCECTOPOHHE;
ONPEICIIATh LENN ICATEIILHOCTH, 3aJ1aBaTh NapaMeTPbl U KPUTEPUU UX JOCTHKEHHUS;
BBISIBJISITH 3aKOHOMEPHOCTH U TPOTUBOPEUUS B paCCMaTPUBAEMBbIX (PU3NUECKUX SBIICHUSIX;
pa3pabarpiBaTh IJIaH PEIICHUS MPOOJIEMBbI C YUETOM aHAIN3a UMEIOIINXCSI MaTepUaTbHBIX
Y HEMATEePUAIbHBIX PECYPCOB;
BHOCUTHh KOPPEKTUBBI B JEATEIBHOCTb, OLECHHBATH COOTBETCTBHE PE3YJIbTATOB LEJSM,
OLICHUBATh PUCKU MOCJIECACTBUN NEATEILHOCTH;
KOOPJAUHUPOBATh W BBINOJHATH pPabOTy B YCIOBUSIX pPEaJbHOIO, BHUPTYaJbHOIO H
KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPHU PEIICHUH KU3HEHHBIX TTPOOIIEM.
ba3oBble ncciaenoBarTeabCKHe JeCTBUSA.
BIIAJCTh HAYYHOW TEPMHUHOJOTHEH, KIIOYEBHIMU MOHATUSIMH U METOIaMH (HU3UIECKOM
HAyKHU;
BJIaJIETh HAaBBIKAMH Y4EOHO-HCCIIEIOBATEIbCKOW U MPOCKTHOM ACSATEILHOCTH B 00JIACTH
(bU3UKH, CIOCOOHOCTHIO W TOTOBHOCTBHIO K CaMOCTOSITEIBHOMY ITOMCKY METOJOB PEIICHUS
3a51a4 U3MUECKOTO COAEPKaHUS, TPUMEHEHUIO PA3IMYHBIX METO/IOB MTO3HAHNS,



BIIAJCTh BUJAMHU JEATEILHOCTH TIO TMOJYYEHHUIO HOBOTO 3HAHWSA, €r0 HHTEPIPETAIUH,
npeoOpa3oBaHUI0 W TPUMEHCHUIO B PA3IMYHBIX YYCOHBIX CHUTYyallUsX, B TOM 4YHUCJE TpHU
CO3JIaHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISBJISITh NIPUYMHHO-CIICACTBCHHBIC CBSI3M WM aKTyaJIM3MpOBAaTh 3a/lady, BBIIBUTATH
runore3y e€ perieHus, HaXOIUTh apryMEHTHl MJIs JI0OKa3aTeIbCTBA CBOWX YTBEPXKICHUM,
3a]1aBaTh MapaMeTPhl U KPUTECPUH PCIICHUS;

aHANMM3UPOBATh TOJYYEHHBIE B XOJAC pEHICHUS 3aJadd pe3yJbTaThl, KPUTHYECKH
OIICHUBATh X JIOCTOBEPHOCTH, IPOTHO3UPOBATh N3MEHECHNE B HOBBIX YCIIOBHUSX;

CTaBUTh W (POPMYIUPOBATH COOCTBEHHBIC 3a7add B 0Opa30BaTEIBHON JCSITEIHLHOCTH, B
TOM YHCJIC TIPU U3yUYCHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHTYAIIHsM, OIICHUBATH MTPUOOPETEHHBIN OIIBIT;

yMETh IEPEHOCUTD 3HAHUS TI0 (PU3KKE B MPAKTUUECKYIO 00JIACTh KU3HEIEATEIbHOCTH;

yMETh UHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIC UJICH, NIPEJIaraTh OpUrHHAIbHBIC MMOAXObI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

Pa6ora ¢ unpopmaumeii:

BJIAJICTh HABBIKAMH TOJy4YeHUs] MHGOpMAIK (HU3UUIECKOTO COJIECPKAHUS U3 UCTOUYHUKOB
Pa3HBIX THIIOB, CaMOCTOSITEJIBHO OCYIIECTBISATh TMOMCK, aHaldW3, CHUCTEeMaTU3allUui0 W
WHTEPIPETANNUIO MHPOPMAIIMH PA3TNIHBIX BUIOB U (HOPM MPEACTABICHHUS;

OIICHHBATh JOCTOBEPHOCTHh HH(POPMAITHH;

WCIIOJIB30BaTh CpPEACTBA HWH(MOPMAIMOHHBIX W KOMMYHHKAITMOHHBIX TEXHOJOTUH B
peleHu KOTHUTHBHBIX, KOMMYHUKATHUBHBIX W OPTaHU3AIMOHHBIX 3a7ad C COOJII0JICHUEM
TpeOOBaHMI SPrOHOMUKH, TEXHUKU 0€30TIaCHOCTH, TUTUEHBI, PECYPCOCOEPEKEHUS, TPABOBBIX U
ATUYECKUX HOPM, HOPM MH(POPMALITMOHHOM 0€3011aCHOCTH;

CO3/1aBaTh TEKCThI (DM3MUECKOTO COJCpXKaHUS B pPa3IMYHBIX (GopMarax ¢ Y4ETOM
Ha3HaueHUs UHPOpPMAIMU U TEJIEBOM ayauTOpWU, BHIOWpas ONTUMAIbHYIO GopMy
MIPE/ICTABIICHUS U BU3yaJIM3aIUH.

KoMMyHUKATHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

OCYUIECTBJIATH OOLIEHNE HA YPOKax (PU3UKHU U BO BHE-YPOUHOU ESITEIIbHOCTH;

pacro3HaBaTh NPEANOCHUTKA KOH(MIUKTHBIX CUTYallMM U cMSATYaTh KOH(IUKTHI;

Pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHUSI C MCIIOJb30BAHUEM SI3bIKOBBIX
CPEACTB;

MOHUMATh U UCIOJb30BaTh MPEUMYIIECTBA KOMAaHHOW U UHIUBUTyaIbHOW PabOTHI;

BBIOMpPATh TEMAaTHUKy M METOJbl COBMECTHBIX JEUCTBUI C y4€TOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEMN KaKIOTO YiI€Ha KOJUIEKTHUBA,;

MIPUHUMATh LEIM COBMECTHOW JESATEIbHOCTH, OPTraHU30BBIBATH W KOOPJAWHUPOBATH
JEUCTBHS MO €€ IOCTHXKEHUIO: COCTABJATH IUIAH JCUCTBUM, PACHPENETATH PO C YUETOM
MHEHUN yYaCTHUKOB, 00CYKJIaTh PE3yJIbTAThl COBMECTHOM pabOThI;

OLICHMBATh KAYECTBO CBOETO BKJIAJa U KaXJAOT0 yYaCTHHKA KOMAaHJIbl B OOLIUI pe3yabTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

MpeJiaraTb HOBBIE MPOEKThI, OLICHUBATh WAEU C IMO3WLHMH HOBU3HBI, OPUTMHAIBHOCTH,



MIPAKTUYECKON 3HAYMMOCTH;
OCYWIECTBIJISITh TTO3UTUBHOE CTPATETMYECKOE TOBEICHUE B PA3JIUYHBIX CUTYyalUsX,
MPOSIBJISITH TBOPYECTBO M BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

PeryasiTuBHbIe YHMBepCcaJbHbIE YueOHbIe AelicTBHUSA
Camoopranuzanus:

CaMOCTOSITENIFHO OCYIIECTBIISITh MMO3HABATEIBHYIO JEATEIBHOCTh B 00MacTH (U3UKH U
aCTPOHOMUH, BBISIBJISTH MPOOJIEMBI, CTAaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 331a4H;

CaMOCTOATENILHO COCTABJIAThH IJIaH PEHICHUS PAacUETHBIX M KAYECTBEHHBIX 3aj]ad, IUIaH
BBITIOJIHEHUS TMPAKTUYECKOM paldoThl € YYETOM MMEIOIIUXCS PECYpPCOB, COOCTBEHHBIX
BO3MOKHOCTEMN M MPEATNIOYTEHNN;

JaBaTh OIEHKY HOBBIM CHTYaIlHsIM;

pacuIMpsTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHUI;

JienaTh OCO3HAHHBIM BBIOOp, apryMEHTHPOBATH €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pelieHue;

OIICHUBATh IPHOOPETEHHBIN OTIBIT;

CcriocoOCTBOBAaTh (POPMHUPOBAHUIO M TIPOSIBJICHUIO JPYyIULIUM B 00JacTH (UBHKH,
MIOCTOSIHHO TTOBBIIIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, IMOIIMOHAJILHBII HHTEJJIeKT:

JaBaTh OIICHKY HOBBIM CHUTYyaIlUsIM, BHOCHTH KOPPEKTHUBBI B JCSATEIHHOCTH, OIICHHBATH
COOTBETCTBHUE PE3yJIbTATOB IEISIM;

BJIa/IETh HaBBIKAMH TIO3HABATENHHON pedIeKCcun KaKk OCO3HAHMSI COBEPIIAeMbIX JACHCTBHIA
Y MBICIIUTEIBHBIX MPOIIECCOB, UX PE3YJIHTATOB U OCHOBAHUIA;

UCITIOJIB30BATh PUEMBI pedIeKCUU TS OLIEHKH CUTYallid, BEIOOpa BEPHOTO PEIICHUS;

YMETh OIICHUBATh PHUCKH U CBOEBPEMEHHO MPUHUMATH PEIICHUS TI0 UX CHIYKCHHIO;

MPUHUMATh MOTHBBI U aPTYMEHTHI IPYTUX TIPH aHAIIN3€ Pe3yJIbTaTOB ACITEIBHOCTH;

MPUHUMATH ce0sl, TOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

MPUHUMATh MOTHBBI U apPTYMEHTHI IPYTUX TPU aHATIU3€ PE3YIbTaTOB IEATCIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO JPYTUX HA OMIMOKH.

B mporiecce MOCTMKEHHSI JTHYHOCTHBIX PE3YIHTATOB OCBOCHHS IMPOTPaMMBbI 1O (U3BHKE
I YPOBHS cpeaHero ooOmiero oOpa3oBaHUs Yy OOYYalOIIMXCS  COBEPIICHCTBYETCS
OMOIMOHAIIbHBIN UHTEIJIEKT, TIPEANOIaralommii copMUpOBaHHOCTD:

CaMOCO3HAHUS, BKJIIOUAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE 3MOIIMOHAIIBHOE COCTOSIHHE,
BUJICTh HAIIPaBJICHUS PAa3BUTHS COOCTBEHHOW AMOIIMOHAIBLHON Cdephl, OBITh YBEPEHHBIM B
cebe;

caMOperyJIMpoBaHus, BKJIFOYAIOIIETO CaMOKOHTPOJIb, yMeHue NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHE, CIOCOOHOCTh AaJaNTHPOBATHCS K SMOIMOHAIBHBIM
U3MEHEHUSM U TIPOSIBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHE MOTHBAIlMH, BKJIIOYAIONIEH CTPEMIJICHHE K JOCTHXKEHHMIO LEIU U YCHEXy,
ONTUMU3M, HMHUIIUATUBHOCTb, YMEHHUE JIEUCTBOBATh UCXOS U3 CBOMX BO3MOKHOCTEH;

IMMATHH, BKJIIOYAIOMIEH CHOCOOHOCTh MOHMMATh 3MOIMOHAIBHOE COCTOSIHHE APYTHUX,
YUYATHIBATh €0 TPU  OCYIIECTBIEHWU OOIIEHUs, CIOCOOHOCTh K COYYBCTBUIO U



COIIEPEIKUBAHHIO;
COITMAITEHBIX HABBIKOB, BKJIFOYAIOIINX CIIOCOOHOCTH BBICTPAMBATh OTHOIICHHS C JPYTUMHU
JIOIbMU, 3a00TUTHCS, IPOSBIISTH UHTEPEC U pa3peliaTb KOHQPIUKTHL.

IMPEAMETHBIE PE3YJIBTATDBI
K koniy o6yuenus B 10 kiiacce mpeamMeTHble pe3yabTaThl HA 6a30BOM ypOBHE JOJKHBI

oTpaxkaTh C(HOPMUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUI:

JEMOHCTPUPOBATh HA MPUMEPAx PoJib U MECTO (PU3MKU B (POPMUPOBAHUU COBPEMEHHOM
HAy4YHOM KapTHUHBI MUpPa, B Pa3BUTUM COBPEMEHHON TEXHUKU U TEXHOJIOTHH, B MPAKTUYECKON
JICATEIILHOCTH JIFOICH;

YUUTBIBATh TPAHULbBl MPUMEHEHHS HW3YYEHHBIX (U3UUYECKUX MOJENEH: MaTepuaibHas
TOUYKA, MHEpLUAIbHAsl CUCTEMa OTCYETa, aOCONIIOTHO TBEPJOE TEJO, UICANBHBIN ra3, MOJEIU
CTPOEHHUS Ta30B, KUAKOCTEN M TBEPABIX TEJ, TOUECUHBIN AIEKTPUUECKUIN 3apsil NPU PEILIECHUN
dbu3nYecKux 3aaad;

pacrio3HaBaTh (PuU3MUECKUE SBJICHUS (TIPOILIECChI) U OOBSCHATH MX HA OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYISIPHO-KMHETHUYECKOW TEOPUH CTPOCHHUS BEUIECTBA U SJEKTPOJHHAMUKU:
PaBHOMEpPHOE M PAaBHOYCKOPEHHOE MPSMOJIMHENHOE [BU)KEHUE, CBOOOJHOE NaJCHUE TeJ,
JIBUKEHHE 10 OKPYXKHOCTH, HWHEpLUHMs, B3auMojeWcTBue Tted, auddysus, OpoyHOBCKOE
JBUKEHUE, CTPOCHHUE >KUJIKOCTEH M TBEPHABIX TeN, U3MEHEHUE 00bEMa Tell MpU HarpeBaHUU
(oxJnaxxaeHuu),  TEIUIOBOE  paBHOBECHE,  WCIApEHWEe,  KOHJEHCalus,  IJIAaBJIECHUE,
KpUCTAJUIM3alusl, KWIIEHHE, BJIAXHOCTh BO3/1yXa, IIOBBIIIEHUE JaBJICHHUsS Tras3a IpU €ro
HarpeBaHUM B 3aKPBITOM COCYJE, CBSI3b MEXK/y ITapaMeTpaMu COCTOSIHMS ra3a B U30Ipolleccax,
AIIEKTPU3aLUs TEJ, B3aUMOJECICTBUE 3apsI0B;

OMKCHIBATh MEXAHUYECKOE IBMKEHUE, MCIOJIb3Yys (PU3NYECKHE BEJIMYMHBI: KOOPJIWHATA,
nyTh, IEPEMENICHUE, CKOPOCTh, YCKOPEHUE, Macca Tejla, CUJIa, UMITYJIbC Tella, KHHETUYecKas
SHEprus, NOTEHUUANbHAsI HHEPrHsi, MEXaHW4yeckas paboTa, MEXaHHYECKas MOIIHOCTb; MpHU
OTMHMCAHUM TPABWIBHO TPAKTOBATh (PU3WYECKUA CMBICT HCIONB3YEMBIX BEIUYHH, UX
0003HAYEHHUS U €TUHULIBI, HAXOJAUTH (POPMYJIbI, CBA3BIBAIOIINE TAHHYIO (PU3UUECKYIO BEIUUUHY
C APYTMMH BEIMYUHAMY;

ONMKCHIBATh M3YyUYEHHBIE TEIUIOBBIE CBOMCTBA TEJI M TEIJIOBBIE SIBJICHUS, HCIOJIb3YS
¢usznyeckue BENUYMHBL: JaBJICHHE Trasza, TeMIlepaTrypa, CpeAHssl KUHETUYecKash SHEeprus
Xa0THYECKOI0 JIB)KEHHSI MOJIEKYJI, CPEIHEKBaJApaTH4Has CKOPOCTb MOJIEKYJI, KOJIMYECTBO
TEIJIOTHI, BHYTPEHHSIA sHEprus, paboTa raza, Kod(OPUIMEHT MOJIE3HOTO ACUCTBUS TEMJIOBOTO
JBUTATENS; MPU OMHCAHUM TPABWIBHO TPAKTOBATh (PU3UYECKUM CMBICH HCIONIb3YyEMBIX
BEJIMYMH, WX OOO3HAYEHUS U €AMHULBI, HAXOIUTh (HOPMYIBI, CBSA3BIBAIOIIME JAHHYIO
(bu3NYECKYyI0 BEIMYUHY C APYTUMHU BEJIHMUYHNHAM;

ONKCHIBATh M3YYECHHBIE SJIEKTPUUYECKHUE CBOMCTBA BEIIECTBA M AJIEKTPUUECKHUE SBIICHUS
(mpoueccel), UCTIONB3Ys (U3UUECKUE BETUUMHBL: SJEKTPUUYECKUN 3apsiil, FIEKTPUUECKOE TOJIE,
HaAMpsHKEHHOCTh  TMOJISI, TOTEHIMAaJ, Pa3HOCTh IMOTEHIMANOB;, MPU OMHCAHUM TPABUIBHO
TPAKTOBAaTh (PU3NYECKUN CMBICI HCIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUS W EIUHUIIBL;
yKa3bIBaTh ()OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (DU3HUECKYIO BETUUYUHY C JPYTMMH BETUYMHAMU;



aHaJIM3UPOBaTh (PU3MUECKHE MPOLECChl U SIBICHUSA, HCIONb3Yysl (PU3NYECKUE 3aKOHBI U
OPUHIUIBL: 3aKOH BcemupHoro tsarotenus, |, Il u Il 3akonsr HeroToHa, 3aKOH coXpaHeHuUs
MEXaHUYECKOM YHEPTUH, 3aKOH COXPAHECHHsI UMITYJIbCA, IPUHLUII CYTIEPIIO3ULIMY CUJI, TPUHIUII
paBHOIIpaBUs HMHEPLUUAIBHBIX CHCTEM OTCYETA, MOJEKYJSIPHO-KMHETUYECKYI0 TEOPHIO
CTPOECHHUSI BEILECTBA, Ia30BbI€ 3aKOHBI, CBA3b CPEIHEW KUHETHUYECKOM DJHEPTUU TEIIOBOTO
JBUKEHUS MOJIEKYJI C aOCOJIOTHOM TeMIEpaTypoul, MEpBblil 3aKOH TEPMOJIMHAMHKH, 3aKOH
COXpAaHEHHUS DJIEKTPUYECKOIO 3apsnaa, 3akoH KyloHa, mpu 3TOM pa3iauyaTh CIOBECHYIO
(OpMyJIMPOBKY 3aKOHA, €r0 MAaT€MaTUYECKOE BBIPAKEHUE U YCIOBUS (TpaHMIbI, 00JIaCTH)
IIPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IPUHIIMIIBI IEHCTBUS MAIllMH, TPUOOPOB U TEXHUUECKUX YCTPONCTB;
pasnuyaTh yCI0BUS UX 0€30MMaCHOIO UCTIONIb30BAaHUS B IOBCEIHEBHOW KU3HH;

BBIMOJIHATh SKCIIEPUMEHTHI [0 HCCIEIOBAaHUIO (PU3NYECKUX SIBJICHUM U IPOLIECCOB C
UCIOJIb30BAaHUEM TPSAMBIX U  KOCBEHHBIX HW3MEpPEHHMH, Mpu 3ToM  (POpMyJIUpOBATH
npobiieMy/3aady M TUNOTE3y y4eOHOro HKCHEPUMEHTa, CcOOMpaTh YCTaHOBKY U3
IPENI0KEHHOTO 000PYI0BaHHUSI, IPOBOJIUTH ONBIT U (DOPMYJIUPOBATH BBIBOJIBI;

OCYUIECTBJISATh MpSAMBIE M KOCBEHHbIE H3MEpPEHUs (PU3MUYECKUX BEIUYHMH, IPH HTOM
BbIOMpaTh ONTUMAJIbHBIA CIOCOO M3MEPEHMsS] M HUCHOJIb30BaTh H3BECTHBIE METOJbl OLEHKU
IIOrPENTHOCTEN U3MEPEHU;

UCCJENOBATh 3aBUCHUMOCTH MEXKIAY (PU3NYECKHMMH BEJIMYMHAMH C HCIOJb30BaHUEM
OpsMBIX M3MEPEHUM, TMPU 3TOM KOHCTPYHUPOBaTh YCTAaHOBKY, (PUKCHPOBATh pE3yibTaThl
NOJIYYEHHOU 3aBUCUMOCTH (DU3NYECKUX BEJIMYMH B BUJIE TAOJIUI U TPaQHUKOB, 1€IaTh BHIBOJbI
10 pe3yJbTaTaM UCCIIEIOBAaHNUS;

coOmoaaTh mpaBuia O€30MacHOro TpyJa IMpU TMPOBEACHUU HCCIEAOBAHUNA B paMKax
y4eOHOIr0 SKCHEpPUMEHTa, YYEOHO-UCCIENOBATENLCKOW M TMPOEKTHOM JESTENbHOCTU C
UCIIOJIb30BAaHUEM M3MEPUTEILHBIX YCTPOMUCTB U 1a00PaTOPHOTO 000pYAOBaHUS;

pemath pacy€THbIE 3a7auyd C SIBHO 3a/JlaHHOM (QU3MYECKOW MOJENbI0, MCIONb3YS
(du3nyecKre 3aKOHbI U MIPUHIIUIIBI, HA OCHOBE aHANIM3a yCIOBHUS 33/1a4H BBIOUPATh (DPU3HUECKYIO
MOJieJIb, BBIACTATh (PU3MUECKHE BEIMYMHBI U (QOPMYJIbl, HEOOXOAUMBIE Ui €€ pelleHus,
IPOBOJUTH PACUETHI U OLIEHUBATh PEATLHOCTH MOJYUYEHHOTO 3HAUYEHUS (PU3NYECKON BETUUYHHBL;

pelaTh KayeCTBEHHBIE 3a/laud: BBICTPAWBAaTh JIOTMYECKH HEMPOTHBOPEUMBYIO LIEMIOYKY
paccyXIeHUM ¢ OMOpoil Ha N3yUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UYECKUE SBIJICHMUS,

UCIIONIb30BaTh MpPHU pPEIICHWH Y4YeOHbIX 3a7ad COBpPEMEHHbIE HMH(POPMAIOHHBIC
TEXHOJIOTUM JIJISl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPNPETALMU U MPEACTABICHUS y4eOHOU U
HAyYHO-TIOMYJISIPHOW MH(OpMaLKK, TOJYYEHHOW W3 Pa3IUYHBIX HCTOYHHUKOB, KPUTHYECKHU
aHAJIM3UPOBATh MOJyYaeMyIo HH(POpMaIIHIO;

IPUBOJUTH MPUMEPHI BKJIaJa POCCUNUCKUX U 3apyOEKHBIX yUEHBIX-(DM3UKOB B Pa3BUTHE
HAyKH, 00bACHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (U3MKE B IOBCEIHEBHOM JKU3HU MJis
oOecrnieyeHns 0€30MacCHOCTH IpU OOpPALIEHUM € NMPUOOpPaMHM U TEXHUYECKMMH YCTPOWCTBaMHU,
JUISL COXPAHEHUS 3[I0POBBS U COOIIOACHHUS HOPM 3KOJOTHYECKOrO MOBEACHUS B OKpY KaroIien

cpene;



paboTaTh B IPYIIIIE C BBHITIOJHEHUEM PA3IMYHBIX COITMAIBHBIX POJICH, IIIAHUPOBATH paboTy
TPYIIbl, PalUOHATIBLHO pacHpenesisiTh OOSI3aHHOCTU U IUIAHUPOBATH JICSITEIBHOCTH B
HECTaHJAPTHBIX CUTYyallUsIX, aJlcKBATHO OLIEHMBAThH BKJIAJl KAKJAOTO M3 YYACTHUKOB TPYIIbI B
pelIeHne paccMaTpUBaeMOM MPOOJIEMBI.

K xoniy oOyuenus B 11 kjiacce npeaMeTHbIC pe3yiIbTaThl Ha 0a30BOM YPOBHE JTOJDKHBI
oTpaxkaTh C(HOPMHUPOBAHHOCTH y 00YUAIOIINXCS YMEHUI:

JEMOHCTPUPOBATh HA TIPUMEPAX POJIb U MECTO (pu3uku B (OPMUPOBAHUU COBPEMEHHOM
HAay4YHOW KAapTHHBI MHUPA, B PA3BUTHUU COBPEMEHHON TEXHHKH M TEXHOJIOTHM, B MPAKTUYECKOM
JEATEeIIbHOCTH JIFO/ICH, IIEJIOCTHOCTD U €IMHCTBO (PM3UYCCKON KapTHUHBI MUPA;

YUYATHIBATh TPAHUIIBI TPUMEHEHUS W3YyYCHHBIX (U3HYECKUX MOJIETIeH: TOYCUHBIN
ANICKTPUYECKUHN 3apsil, JIyd CBETa, TOUYEYHBIM MCTOYHUK CBETa, SAEpHash MOJENb aroMa,
HYKJIOHHAs MOJIeJIb aTOMHOTO si/ipa MpHY peIIeHuN (PU3nUecKux 3ajay;

pacro3HaBath (pU3HYECKUE SBJICHUS (IIPOIECChI) U OOBICHATHP MUX HAa OCHOBE 3aKOHOB
AIEKTPOAMHAMUKN M KBAaHTOBOM (PM3HMKHU: dJICKTpUUYECKas IIPOBOJIMMOCTD, TEINIOBOE, CBETOBOEC,
XUMHUYECKOE, MAarHUTHOE JEWCTBUS TOKA, B3aUMOJICHCTBHE MAarHuTOB, 3JICKTPOMAarHUTHas
WHIYKIMS, JEHCTBUE MArHUTHOTO TIOJISI Ha TMPOBOJHUK C TOKOM M JBIKYLIUHCS 3aps,
AJIEKTPOMArHuTHBIE KOJieOaHWsT ¥ BOJHBI, MPSIMOJUHEHMHOE pacHpOCTpaHCHHE CBETa,
OTpaXEHHUE, TpeIoMJIeHHe, UHTeppepeHIns, Tu(pakiys U IMOJSIpU3aIus CBETa, JUCIEPCHs
cBeta, (QotoanekTpuueckuit 3¢pdext (hororddexr), cBeTOBOE MaBICHUE, BO3HUKHOBEHUE
JIMHEWYATOro CIEeKTpa aToMa BOJIOPO/ia, ECTECTBEHHAS U UCKYCCTBEHHAs! PaMOAKTUBHOCTH;

OMKUCHIBATh M3YUYEHHBIE CBOICTBA BellleCTBa (PJIEKTPUUECKUE, MATHUTHBIC, ONMTHYECKUE,
ANEKTPUUYECKYIO TTPOBOJIMMOCTD PA3IUIHBIX CPEJ) M JISKTPOMArHUTHBIC SBICHUS (ITPOIIECCHI),
UCIIONB3YS (U3WYSCKUE BEIMYMHBL: JJICKTPUUYCCKHHM 3apsiji, CHIa TOKa, DSJICKTPUYCCKOE
HaIpsDKEHUE, AJIEKTPUYECKOE COMPOTHUBIICHUE, PAa3HOCTh TMOTEHIIMAIOB, AJIEKTPOIABIKYIIAS
cuna, paboTta TOKa, WHAYKIUMS MarHUTHOTO Tmojs, cwia Awmmnepa, cuia JlopeHia,
WHJIYKTHBHOCTb KaTYILIKH, SHEPTUS DJEKTPUUECKOTO M MAarHUTHOTO MOJICH, MEepUoJl U 4acToTa
KoJeOaHuii B KOJI€OATEIHLHOM KOHTYpPE, 3apsii U CHJla TOKa B TMPOIECCEe TapMOHUYECKUX
AJIEKTPOMArHUTHBIX KoJieOaHWM, (POKYCHOE pacCTOSTHUE U OINTHUYECKas Cuja JIMH3bI, TpHU
OMMCAaHUM TPABUIBHO TPAKTOBATh (PU3MYECKUA CMBICI HCIOJIB3YEMBIX BEJIMYHUH, HUX
0003HAYEHUsS U EIUHMIIBI, YKa3blBaTh (POPMYJIbI, CBSI3BIBAIOIIUE JIaHHYI (PU3HUECKYIO
BEJIMYMHY C APYTUMHU BEJIMYHHAMU;

OMKCHIBATh W3YYCHHBIC KBAHTOBBIC SBJICHUS M TIPOIIECCHI, HCIONB3YS (PUHUECKHE
BEJIMYMHBI: CKOPOCTh JJIEKTPOMATrHUTHBIX BOJIH, JUJIMHA BOJHBI M YacTOTAa CBETA, DHEPTUS U
uMIyjbc (GOTOHA, TEPUOA TOIypaciajaa, DHEPTUsl CBSI3M ATOMHBIX SJep, MPU ONHUCAHUU
MPaBWIbHO TPaKTOBaTh (DU3WUYECKUU CMBICT HCIHOJIB3YEMbIX BEIWYUH, UX OOO3HAUYCHUS U
CMHMIIBI, YKa3bIBaTh (POPMYIIBI, CBSI3BIBAIONINE JAaHHYIO (M3UUYECKYI0 BEJIUYHHY C JAPYTUMH
BEJTMYMHAMHU, BBIUMCIISATH 3HaUCHNE (DU3NIECKON BETMYUHEI;

aHaJM3UPOBaTh (PU3UYECKHUE TMPOIECCHl U SIBJICHMS, MCMHOJIb3ys (U3NYECKHE 3aKOHBI U
NpUHIMUIBL 3akOH (OMa, 3aKOHBI MOCJIENOBATEIbHOTO U TMApPaJIEIbHOTO COEAUHEHUS
MMPOBOJHUKOB, 3akoH Jlkoyisa—JIeHna, 3akOH SJIEKTPOMAarHUTHOM MWHAYKIMU, 3aKOH
NPSIMOJIMHEMHOTO PACIpPOCTPAHEHUSI CBETA, 3aKOHBI OTPAKEHHUS CBETA, 3aKOHBI MPEIOMIICHUS



CBETa, ypaBHeHue OiHIITeHHa g (oTodddeKTa, 3aKOH COXpPaHEHHsS HHEPrHH, 3aKOH
COXpaHEHHUS WMITYJIbCa, 3aKOH COXPaHEHHUs DJJIEKTPUUYECKOTO 3apsia, 3aKOH COXPAaHEHUs
MaccoOBOI'0 YHMCINA, MOCTyJdaThl bopa, 3aKOH paJuOaKTHUBHOTO pacnaja, Mpud TOM pa3ianydath
CJIOBECHYIO0 (POPMYJIMPOBKY 3aKOHA, €r0 MAaTeMAaTUYECKOE BBIPAKEHUE M YCJIOBUSA (TpaHUILIBL,
o0JacTi) NPUMEHUMOCTH;

OTpENETATh HalpaBieHHUE BEKTOpa MHAYKLIHUHW MArHUTHOTO TOJS MPOBOJHUKA C TOKOM,
cuibl AMriepa u cuiibl JIopeHna;

CTPOUTH U ONMCHIBATh N300paKEHUE, CO3/1aBAEMOE TNIOCKUM 3€pPKajioM, TOHKOH JINH30MH;

BBINOJIHATh SKCIIEPUMEHTHI 110 HCCIEIOBAHUIO (PU3NYECKUX SIBJICHUM U IPOLIECCOB C
UCTIONb30BAaHUEM TPAMBIX U KOCBEHHBIX HW3MEpPEHHil: Tmpu 3ToM  (GOpMYyIUPOBATH
npoOjieMy/3ajady M THUIOTE3y Y4Ye€OHOTO OKCIEPUMEHTa, COOupaTh YCTAaHOBKY U3
IpEJI0AKEHHOT0 000PyAOBaHNUS, TPOBOAUTH OMBIT U (POPMYIHPOBATH BHIBOBL;

OCYIIECTBIISATh MpPSIMbIE M KOCBEHHBIE H3MEpEHHs (U3NYECKUX BEIUYMH, MPU HTOM
BbIOMpaTh ONTUMAIbHBIA CIIOCOO H3MEPEHMsS M HUCHOJIb30BaTh H3BECTHBIE METOJbl OLEHKU
MOTPEIIHOCTEN U3MEPEHN;

UCCIIEIOBaTh 3aBUCUMOCTH  (PH3UYECKMX BEIMYMH C HCIOJB30BAHUEM TMPSMBIX
U3MEPEHMI: MPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DUKCHpPOBATh PE3yJIbTAThl MOIYyYEHHOU
3aBUCUMOCTH (PUM3MUYECKUX BEJIMYMH B BHJE TaOMUL W TIpaduKOB, JeNaTh BBIBOJABI IO
pe3yybTaTaM UCCIeI0BaHNUS;

coOmoath mpaBmia 0€30MacHOTO TpyJa MPU TMPOBEACHUW HCCIEAOBAaHUNA B paMKax
y4eOHOTO OKCIEPUMEHTa, Y4eOHO-HUCCIEeOBATEIbCKOW UM TPOEKTHOM JEATEIBHOCTH C
UCIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPONUCTB U JJaOOpaTOPHOro 000pyAOBaHNUS;

pemiath pacy€THbIE 3a7aud C SIBHO 3a/JlaHHOM (QU3MYECKOW MOJENbI0, MCIONb3YS
¢duznyecKkre 3aKOHBI U MIPUHIIMITBI, HA OCHOBE aHaJN3a yCIOBHS 3aJaud BEIOUPATh PU3NIECKYIO
MOJIeJIb, BBIACTATh (PU3WYECKHE BETUMYMHBI U (POPMYJIbI, HEOOXOAMMBIC M €€ pelieHUs,
IPOBOAUTD PAcU€Thl U OLIEHWBATH PEAILHOCTD MOJyYEHHOTO 3HAaU€HUs (PU3HUECKON BEIIUYUHBL;

peliaTh KaueCTBEHHbIE 3aJlauM: BBICTPAWBATh JIOTUYECKH HEMPOTHBOPEUYUBYIO ILIETIOUKY
paccyXIeHUl ¢ OMOpoil Ha M3yUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UYECKUE SBIICHUS;

UCTIONIb30BaTh TMPHU PEIICHHH YYeOHBIX 3a7ad COBpPEMEHHBbIE HH(POPMAIIMOHHBIC
TEXHOJOTHH [IJISl TIOWCKA, CTPYKTYPHPOBAHUS, MHTEPIPETAIIMN U TPEACTABICHUS y4eOHOU U
HAYYHO-TIOMYJISIPHOM HMH(OpPMAIMK, TMOJyYEHHOW W3 Ppa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHAJIM3UPOBAThH MOIy4aeMyI0 HH(OPMALIUIO;

OOBSICHATH TMPUHIUMBI JACUCTBUS MAaIIMH, MPHOOPOB W TEXHUYECKHX YCTPOWCTB,
pasnuyaTh yCIOBHS X O€30MAaCHOTO MCIIOIb30BAHMSI B IOBCEAHEBHOW KU3HU;

PUBOJUTH MPUMEPHI BKIIaJa POCCUNUCKUX U 3apyOCKHBIX yUEHBIX-(DM3UKOB B Pa3BUTHE
HAyKH, B 00bACHEHHUE MPOIIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYECKHME 3HAHUS 1O (U3MKE B TOBCEIHEBHOM JKM3HU MJis
oOecrnieueHns 0€30MacCHOCTH IpU OOPALIEHUM € NMPUOOpPAMHM M TEXHUYECKUMH YCTPOWCTBaMU,
JUISL COXPAHEHUS 3[I0POBBS U COOIIOAEHHUS HOPM 3KOJOTMYECKOrO MOBEIEHUS B OKPYKAIOLIEH
cpene;

paboTaTh B IPYIIE C BHITOJIHEHUEM PA3INYHBIX COLMAIBHBIX POJICH, MIIaHUPOBATh paboOTy



T'pyIIibl, panyoOHAJIbHO PaCIpCaAcsiTh 00S3aHHOCTH U IUIaHUPOBATh ACATCIBHOCTL B
HCCTAHAAPTHBIX CUTyalUsAX, aACKBATHO OLCHUBATL BKJIAA KaXJIO0TO M3 YUYACTHHMKOB I'PYIIILI B

pelIeHne paccMaTpUBaeMOM MPOOJIEMBI.
Opranu3auus NpOeKTHON U y4eOHO-UCC/IeI0BATEILCKOM J1esITeIbHOCTH Y4eHUKOB

Ne | IIpumMepHasi TeMAaTHKA MPOEKTHO-MCCIET0BATENIbCKHX padoT

n/n

1 AJbTepHATHBHAS YHEPTETHKA.

2 AKyCTHYECKHE CBOWCTBA MOJIYIPOBOIHUKOB.

3 Actepousil.

4 ACTpOHOMUS HAIIUX JHEH.

5 AtomHas ¢usuka. M3otonsl. [[puMeHeHNe paHOAKTUBHBIX H30TOIOB.

6 BeCKOHTaKTHBIE METOBI KOHTPOJIS TEMIIEPATYPEL.

7 BHIONsIpHbIE TPAH3UCTOPBL.

8 Benunuaiimme oTkpbITUsS QU3UKH.

9 Bsrisig Ha 3penue.

10 | Buasl aneKTpUYECKUX Pa3pAIOB. DNEKTPUIECKHE P3PSl Ha CITy’kKOE UeoBeKa.

11 | Bausnue nedekToB Ha GU3MIECKUE CBOWCTBA KPUCTAIUIOB.

12 | Bcenennas u TeMHas MATEPHSL.

13 | Fonorpadus u ee NpuMeHEHHME.

14 | Jiswxenue Tena mepeMEHHON MacChI.

15 | Judpakuus B Hamiel KU3HY.

16 | Xunkue KpuCTaIIBL.

17 | 3axousr Kupxroda s sneKTpudecKoi ey,

18 | 3akoHbI cOXpaHEHUs B MEXAHUKE.

19 | Hcnonb3oBanne 3IEKTPOIHEPTHH B TPAHCIIOPTE.

21 | Knaccu(ukanus u xapakTEPUCTHKK DJIEMEHTAPHBIX YACTHIL.

21 | KoHCTpYyKIMOHHAs MPOYHOCTH MATEPHANIA U €€ CBA3b CO CTPYKTYPOIi.

22 | KOHCTPYKIUS M BUIBI JIA3€POB.

23 | KpuoasekTpoHuKa (MUKPO3JIEKTPOHUKA H XOJIOJ).

24 | JlazepHBIE TEXHOJIOTHH U MX MCIIONE30BAHME.

25 | MarnuTHble U3MepeHHs (IIPUHLMIIEI IOCTPOEHHS IPHOOPOB, CIOCOOBI U3MEPEHHS
MarHUTHOTO TIOTOKA, MATHUTHON MHIYKIIHH).

26 | MeToj MeYeHBIX aTOMOB.

27 | Metoapl HaGMIOIEHUS U PETUCTPALMH PATMOAKTUBHBIX U3Ty4EHUN M YACTHIL.

28 | Metomsl onpeeaeHns IIOTHOCTH.




29

MoOunbHbIN TenedoH.

30 | MoaHMs — ra30BBIH pa3psa B IPHPOJHBIX YCIOBHSAX.

31 | HaHOTeXHONOTHS — MEXMCLUILTMHAPHAs 0071acTh (PyHIaMEHTAIBHON U IPUKIIaIHON HAYKH
Y TEXHUKH.

32 | Hyxkneocunres Bo BeenenHoil.

33 | OnTnyeckue SABJICHUS B IPHPOJIE.

34 | OTkpbITHE ¥ PUMEHEHHUE BHICOKOTEMIIEPATYPHON CBEPXIIPOBOIMMOCTH.

35 | INepeMeHHBII SNEKTPUYECKHIA TOK H €TO IPHMEHEHHE.

36 | [nasMa — 4ETBEPTOE COCTOSHUE BEIIECTBA.

37 | Inanetsr COMHEYHON CUCTEMBI.

38 | [onynpoBOAHNUKOBBIE NATYMKH TEMIIEPATYPHI.

39 | [puMeHEHNE KUIKAX KPUCTAIUIOB B TIPOMBIIILICHHOCTH.

40 | IIpuMeHEHHE SAEPHBIX PEAKTOPOB.

41 | Ipupona peppoMarHeTU3Ma.

42 | TIpoGieMbl 3KOJNOTHH, CBSI3aHHBIE C UCTIONL30BAHUEM TEILIOBBIX MAIIUH.

43 | [Ipou3BOJCTBO, MEpeaaya U UCTIONb30BAHUE DIIEKTPOIHEPTUH.

44 IIpoucxoxnenre COaHEUHOM CUCTEMBI.

46 | TbesoonexkTpuueckuii 3GPEKT €r0 MPUMEHEHHE.

47 | Pa3BuTHE CPEJACTB CBA3H U PALIHO.

48 | PenmkToBOE M3ITyYEHHE.

49 | PeHTreHOBCKHE IyUH.

50 | Poxmenue v 5BONIONHUS 3BE3 ..

51 | Ceer — snmekTpoMarHuTHas BOJHA.

52 | CoBpemeHHas CIlyTHUKOBAs! CBSA3b.

53 | Copemennas (usnueckas KapTMHa MUPA.

54 | CoBpemeHnHBIE CpENCTBA CBA3H.

55 | ConHlle — MCTOYHMK KU3HU Ha 3eMile.

56 | TpaucdopmaTopsL.

57 | Yaerpassyk (nmomydenue, CBONCTBA, MPAMEHEHHE).

58 | Yupasnsemblii TepMOsIEPHBIi CUHTES.

59 | Yckopurenn 3apssKeHHBIX YaCTHIL.

60 | ®usuxa u My3bIKa.

61 | ®usuueckue cBoiicTBa aTMOCHEPHL.

62 | ®oTodMEMEHTEL




63

UYepHble ObIPHI.

64 | Ilkama >IEKTPOMATHHUTHEIX BOJIH.

65 | Dxonoruueckue NpoGIEMBI M BO3MOKHBIE yTH UX PEILEHHS.
66 | DIEeKTPHYECTBO B KUBHIX OPTAHU3MAX.

67 | Slmepmas snepreruxa B HoBocuGupeke.

6.I'padmk KOHTPOJIBLHBIX MEPONIPUATHI

n/n

KontpoabHoe MeponpusiTue

Jara nposeaenust

dopma

JlaGopatopuast pabota «MccrnenoBanue
CBS3M pabOThl CHIBI C H3MEHEHHEM
MEXaHMYECKOM SHEpPruM  Tejla  Ha
npuMepe  pacTSDKEHHUS  PE3UHOBOTO
KIyTay

JlabopaTtopHas pabota

Kontponbnas  pabora  mo
«Kunemaruka. Jlunamuka.
COXPAaHCHUS B MEXAaHUKEY

TEME
3aKOHEI

Kontponbnas pabota

JlaGopatopHas pabora «MccrnenoBanue
3aBUCUMOCTM  MEXIYy IapaMeTrpamu
COCTOSIHUS Pa3peKEHHOIO Ta3a»

JlaGoparopHas paboTa

KonTponbHas
«MonekymnspHas
TEPMOJNHAMUKIN

pabota 1o
¢uzuka.

TEME
OCHOBBI

Konrtponbhas pabora

JlaGopatopHass pabora "H3mepeHnue
AIEKTPOEMKOCTH KOHIEHCaTopa"

JlaGoparopHas paboTa

Kontponbnass  pabora mo  Teme
«DNEeKTpOCTaTHKA. [TocTossHHBIM
ANEKTPUYECKUI TOK. TOKM B pa3InyHbIX
cpenax»

KonTponbHas paborta

Jlaboparopuas paborta «HUccnemoBanue
JNEHCTBUSI TIOCTOSTHHOTO MAarHuTa Ha
pPaMKy C TOKOM

JlaGoparopHas paboTa

JlaGopaTopuast pabota «MccrmenoBanue
SIBIICHUS AIIEKTPOMATrHUTHOU
WHTYKITHI

JlabGopaTtopHas pabota

Kontponbnast  pabora 1o  Teme
«MarnuTHoe mnosie. DIeKTPOMarHUTHAs
WHTYKITUS

KontponbHas pabora

10

JlaGopaTopnast pabota «MccrmenoBanue
3aBUCUMOCTH nepuoaa MaJbIX
KoJIeOaHWH Tpy3a Ha HUTH OT JUIMHBI

JlaGopaTopHas pabota




HUTH U MacChl Ipy3a»

11 Kontponbnast pabora «Konebanus u JlaboparopHas pabota
BOJTHBD»

12 | JlabopatopHast paborta «M3mepeHue JlaboparopHast pabota
MIOKa3aTesIs MPEIOMIICHHS CTEKIIa

13 KonTponbHas pabora «OnTuka. KonTponbnas paborta
OcHoBBI CIELIMAJIbHOU TEeopuu
OTHOCHUTEIIbHOCTH»

14 Kontponbnas  pabora  «DneMeHTHI KonTponbnas paborta

ACTPOHOMMH U aCTPOPUIUKI

COIAEPKAHUE OBYUEHUA
10 KVIACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUSA
dusuka — Hayka O npupoje. HayuHble MeToapl MO3HaHUS OKpy»Karomero mupa. Pomip
AKCMEPUMEHTA U TEOPUH B MPOLIECCE MO3HAHUS TPUPOABL. DKCIEPUMEHT B (PU3HKE.
MopnenupoBanue (puznyeckux siBIeHUN W mnponeccoB. Hayunsle runoressl. duznueckue
3aKOHBI M TEOPUU. |'paHHIIbI NIPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpHHIMIT COOTBETCTBUSI.
Ponp u mecto (usuku B (HOpMHUPOBAHUM COBPEMEHHOW HAay4YHOW KapTUHBI MHpa, B
IIPAKTUYECKOMN ACATEIBbHOCTH JIIOIEH.
Jlemoncmpayuu
AHanoroBble ¥ HU(PPOBbIE UBMEPUTETBHBIE PUOOPHI, KOMIIBIOTEPHBIE TATUYHKU.

Pasznen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe nBHkKeHHE. OTHOCHUTENBHOCTh MEXaHWYECKOro JBHKeHud. Cucrema
orcuéra. Tpaekropus.

[lepemenienne, CKOpoCTb (CpeAHsisi CKOPOCTh, MTHOBEHHAas CKOPOCTb) U YCKOpPEHHUE
MaTepUaJIbHONW TOYKH, UX MPOEKIIMH HA OCH CUCTEMbI KoopAuHAT. ClI0KEHUE NEepEMEIEHUN 1
CJIOKEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOpPEHHOE MpsiMOJIMHEHOe ABMkeHue. ['paduku 3aBucumocTu
KOOPJMHAT, CKOPOCTH, YCKOPEHHS, ITyTH U IIEPEMEILEHUS MaTePUAIbHOU TOYKU OT BPEMEHH.

CBoOomHOE TazieHue. Y CKOpeHHe CBOOOTHOTO TTaJICHUS.

KpuBosnmHenHoe nBuXKeHUE. [IBMKEHHE MATEpUAIBHOM TOYKH II0 OKPYXKHOCTH C
IIOCTOSTHHOM MO MOAYJIIO CKOPOCTBIO. YTJOBasg CKOPOCTb, JMHEWHass CKOpocTh. llepmon m
yacToTa oOpamieHus. LleHTpocTpeMuTenbHOE YCKOPEHHUE.

TexHu4eckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIHUIOMETP, JABUKCHUE



CHAPSII0B, LECTIHBIE U PEMEHHBIE TIEPE/IAUH.

Jlemoncmpayuu

Mopenb cucteMsl OTCUETA, MILTIOCTPALUS KHHEMATUUECKUX XaPAKTEPUCTUK JIBUKEHHUS.

[IpeoOpa3zoBaHue IBUKEHUI C UCIIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AYyX€E U B Pa3pEeKEHHOM MPOCTPAHCTBE.

Hab6mronenue nBrkeHus Tena, OpOIIEHHOTO MO/ YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne ycKopeHusi CBOOOTHOTO MaICHHUS.

HamnpaBnenue CKOpoOCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydyeHne HEpaBHOMEPHOTO IBUKEHUS C LIEIIbIO ONPEICIICHUS MTHOBEHHON CKOPOCTH.

HNccnepoBaHnne  COOTHOUIEHHUSI ~ MEXKIY  IMYyTSIMH,  NPOWJICHHBIMA  TEJIOM  3a
IIOCJICIOBATEIbHBIE PABHBIC MPOMEXYTKU BPEMEHHM IIPU PABHOYCKOPEHHOM JIBUKEHUHU C
HA4YaJIbHOW CKOPOCTBHIO, PABHOW HYJIIO.

N3ydyeHne NBMKEHUS IapUKa B BA3KOU )KUIKOCTH.

N3ydenne nBUXKEHUS Tella, OPOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Ipunnun otHOcuTenbHOCTH [ anmuiies. [lepBeiii 3akoH HeroToHna. MHEepLumnanpHble CHCTEMBI
oTCcUfrTa.

Macca tena. Cuna. IIpuHuumn cynepno3unum cwi. Bropoit 3akoH Hprotona mid
MaTepuaabHOU Touku. Tpernil 3akoH HproTOHA 1151 MaTepraibHbIX TOUEK.

3akoH BcemupHoOro tsaroteHus. Cuiia tsoxectu. [lepBas kocmuueckast CKOpOCTb.

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

Tpenue. Bunbl TpeHust (mokosi, CKoibxeHus, kaueHus1). Cuna tpenus. Cyxoe TpeHHe.
Cuiia TpeHUs CKOJIbXKEeHUsSI U cujia TpeHus nokos. Koadduument tpenns. Cuiia conpoTUBICHUS
MPY JIBUKEHUU TEJA B )KUAKOCTH WM Tase.

[TocTynarensHOE U BpalaTeIbHOE IBIXKEHHE a0COIFOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCHUTEIBHO OCH BpamleHus. I[limedo cuibl. YCIIOBUS paBHOBECHUS
TBEPIOIO TeJa.

TexHudeckre yCTpPOMCTBA M MPAKTHYECKOE TMPUMEHEHUE: MOIIIUIHUKA, JBUXKCHUE
HMCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpHm.

CpaBHeHHME MacC B3aUMOJICMCTBYIOIINX TEJI.

Bropoii 3akoH HerotoHa.

N3mepenue cuil.

CnoxeHue CHll.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmarium.

HesecomocTe. Bec Tena npu yCKOpEHHOM MOIBbEME U TTAJICHUH.

CpaBHEHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKEHUS.

VY cioBus paBHOBECHUS TBEPAOTO TeJa. Buibl paBHOBECHS.

Yuenuueckuii saxcnepumenm, nabopamopmusvie padbomul



N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH CUJI YIPYTOCTH, BO3ZHUKAIOIIKMX B MPYKUHE U PE3MHOBOM
o0Opasiie, oT ux aedopMarium.

HccnenoBanne ycioBUil paBHOBECHS TBEPAOTO TEJIA, UMEIOIIETO OCh BPAIICHUSI.

Tema 3. 3akonvl coxpaneHus  mexaHuxe

My nbC MaTepuaibHOM TOYKH (T€Ja), CACTEMbI MAaTEPUANIBHBIX TOYEK. MIMIyJIbC CHITBI U
M3MEHEHUE UMITYJIbCA TeNa. 3aKOH COXPAaHEHUsI UMITyJIbca. PeakTUBHOE JBUKEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi sHeprusi MarepuaibHOM Touku. TeopemMa 00 HM3MEHEHUU KHUHETUYECKOH
DHEPI'UH.

[lorennmanbHas sHeprus. lloTeHuuanbHas »HEprus ynpyro AedOpMHpPOBAHHOMN
npy>kuHbl. [loTeHlnanbHas SHEPTUs Tella BOJIM3U TOBEPXHOCTH 3EeMITH.

[ToTeHimanbHble U HEMOTEHIMUANIbHBIE CHIIbI. CBA3b paOOThl HEMOTEHIIMAIBHBIX CHUJI C
U3MEHEHUEM MEXAHWYECKOW JHEPIrUM CHUCTEMBI Tel. 3aKOH COXPaHEHUS MEXaHMYECKOU
DHEPIUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuyeckue yCcTpoucTBa U IPAKTUYECKOE NPUMEHEHHE: BOJOMET, KOIEp, NMPYKUHHBIN
IIACTOJIET, AIBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAHEHUS UMITYJIbCA.

PeakTuBHOE nBHKEHUE.

[Tepexoa MOTEHIIMATLHOM YHEPTUU B KHHETUYECKYIO U 0OPaTHO.

Yuenuueckuii akcnepumenm, nabopamopmusvie pabomul

N3yyeHue aOCOJMIOTHO HEYNPYroro yjaapa ¢ HNOMOILBIO JABYX OJMHAKOBBIX HHTSHBIX
MAasITHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIbI C M3MEHEHHWEM MEXaHMUYECKOM HSHEpruu Tejla Ha
IIpUMEpE PACTSHKEHUsI PE3UHOBOIO JKI'yTa.

Paznen 3. MosekyasipHas pu3uKa 4 TEPMOAUHAMUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE  TIOJIOKEHUS  MOJIEKYJAPHO-KMHETUYECKOM TEOpPUM U  UX  OMBITHOE
obocHoBanue. bpoyHoBckoe nBmwxkenue. Juddysusa. Xapakrep ABUKEHUS U B3aUMOJICUCTBUS
4acTHI] BelecTBa. Moenu CTpOCHUS Ta30B, KUJIKOCTEH U TBEPABIX TET U OOBSICHEHUE CBONCTB
BEIIECTBA HAa OCHOBE ATHUX Mojeneil. Macca u pasmepbl MoJiekyd. KonnuecTBo BeliecTsa.
[ToctrostnHast ABorapo.

TennoBoe paBHoBecue. Temmneparypa u e€ uzmepenue. [llkana remneparyp Llenscus.

Mogens uneanbHoro raza. OCHOBHOE ypaBHEHHUE MOJEKYJISPHO-KMHETUYECKOW TEOPUHU
UeabHOTO Ta3a. AOCONIOTHAs TeMIiepaTypa Kak Mepa CpeIHed KHUHETHYECKOW HSHEepPruu
TEIUIOBOrO JBWXKeHusA dactul raza. lllkama temneparyp KensBuHa. ['a3oBbie 3aKOHBI.
Ypasuenne MenneneeBa—Knaneitpona. 3akon [anbrona. M3ompoiecchl B U€aIbHOM Ta3e C
MOCTOSTHHBIM KOJIMYECTBOM BemecTBa. [ padudeckoe mpeacTaBaeHue U30MpoIeCcCOB: H30TEPMa,
n30X0pa, n300apa.



TexHuyeckue ycTpoHCTBa M MPAKTUIECKOE TPUMEHEHUE: TEPMOMETP, GapoMeTp.

Jlemoncmpayuu

OnbIThl, 10Ka3bIBAIOLIME JTUCKPETHOE CTPOEHUE BeElIeCTBa, (oTorpaduu MoOJeKyIl
OpPraHUYECKUX COCIUHEHUN.

OmnbITel 110 MU Py3Un KUAKOCTEH U ra30B.

Mopenbs OpOyHOBCKOTO JABUKEHUS.

Mogens onbita llTepHa.

OnbITHI, JOKA3bIBAOLINE CYIIECTBOBAHUE MEXMOJIEKYIISIPHOIO B3aUMOICHCTBUS.

Monens, nuTrocTprpyronas IpUpoay AaBICHUS Ia3a Ha CTEHKU COCY/a.

OnbITHI, WILTIOCTPUPYIOIINE YPABHEHUE COCTOSIHHSI HI€aJIbHOTO I'a3a, H30MPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Omnpenenenne Macchl BO3AyXa B KJIACCHOM KOMHAT€ Ha OCHOBE H3MEpEeHHH 00béMa
KOMHATBI, IaBJICHUS U TEMIIEPATyphl BO3AyXa B HEH.

HccnenoBanye 3aBUCUMOCTH MEKly ITapaMeTpaMU COCTOSHUS Pa3peKEHHOIO rasa.

Tema 2. Ocnosvl mepmoouHamuxu

TepmoauHamMuueckass cucreMa. BHYTpeHHsS 3HEPrusi TEPMOAMHAMHYECKOM CUCTEMBI H
crocoObl €€ n3meHeHust. KonndecTBo TemaoTel U paboTa. BHyTpeHH:s sHEprus 0AHOATOMHOIO
UJeaqpbHoOro rasa. Buasl Temionepenayu: TEIUIONPOBOAHOCTb, KOHBEKILMS, W3JIyYCHUE.
VY nenpHas TEIUIOEMKOCTD BellecTBa. KOIMYeCcTBO TEIUTIOTHI PU TEIUIONEPEAAYE.

[lonsitue 06 ammabatHOM mnpouecce. llepBwlid 3akoH TepMoauHaMukH. lIprumeHeHue
NEPBOT0 3aKOHA TEPMOJIMHAMUKH K U3ompoleccaM. ['paduueckas nuurepnperaius paboThl rasa.

Bropoii 3akon TepMoanHamMuku. HeoOpaTuMocTh Po1ieccoB B MPUPO/IE.

TermoBble MamuHbl. [IpuHIUMIBL qelcTBUS TETIOBBIX MaiiuH. [Ipeobpa3oBaHust I3HEprUn
B TeII0BbIX MammHax. Koadpuuuent nonesnoro nericteus remioBoi mamunsl. [ukin Kapao n
ero Ko3((GUIMEHT MOJAE3HOTO ACHCTBUSA. DKOJOTHUECKHE MPOOJIEMBI TEMIOAHEPTETUKH.

TexHuyeckue yCTPOMCTBA M IPAKTUYECKOE MPUMEHEHUE: JBUTaTellb BHYTPEHHEIO
Cropanus, ObITOBON XOJIOAMIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEH 3HEpruu Teja NpH COBEPILIEHUWU padOThI: BBUIET MPOOKU W3
OYTBUIKM TOJ JEUCTBHEM CXKATOTO BO3/yXa, HarpeBaHue 3Qupa B JATYHHOM TPyOKe MyTEM
TpeHUsl (BUACOIEMOHCTPALIUS).

M3meHeHne BHyTpEHHEN SHEPTUH (TeMITepaTyphl) Tela NPy TEIIonepeaaye.

OmnbIT 0 aabaTHOMY pacCIIMPEHUI0 BO3IyXa (OMBIT C BO3AYITHBIM OTHUBOM).

Mopnenu napoBoii TypOUHBI, IBUTATEs] BHYTPEHHETO CTOPAHUSI, PEAKTUBHOTO JIBUTATES.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepenne yaenbHou TENI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus eeuyecmea. Pazosvie nepexoovt

[TapooOpa3zoBanne u KoHzaeHcauus. Mcmapenne u  kuneHue. AOcCoOnOTHas U
OTHOCHTEJIbHAS BIAXKHOCTb BO31yXxa. HaceleHHbIl nap. Y aenpHas Temiora napooOpa3oBaHUsL.
3aBUCUMOCTb TEMIEPATYPBI KUIIEHUS OT JABJICHUS.

Teépnoe teno. Kpucrammmyeckue n amopubie Tena. AHU30TPONHUS CBOMCTB KPUCTAILIOB.



Kunkue kpucramipl. CoBpeMeHHbIC MaTepuaibl. [ImaBneHue m Kpucramumzanus. Y IeabHas
TeruioTa muasiaeHus. Cyonnmanus.

VYpaBHeHuUe TerI0Boro OaaaHca.

TexHuueckue yCTpOMCTBA M MPAKTUUYECKOE NMPUMEHEHHE: TUTPOMETP M IICUXPOMETP,
KaJIODUMETP, TEXHOJOTHUU TIOJYyYCHHS COBPEMEHHBIX MAaTEepHaJoB, B TOM YHCIE
HAaHOMAaTEPHAaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACHIIIIEHHBIX TTAPOB.

Kunenue npu noHM>XKEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIAKHOCTH.

Habmroienue HarpeBaHusl U MJIaBICHUS KPUCTAITIMYECKOTO BEIIECTBA.

JleMOHCTpalust KpUCTAIIIOB.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonvl

N3mepeHne 0OTHOCUTENbHON BIaKHOCTH BO3/1yXa.

Paznen 4. JiaekTpoauHaMHUKAa
Tema 1. Inexmpocmamuxa

OnekTpu3aluus TeNl. OJNEKTpUYECKud 3apsn. JBa BuAa JIEKTPUYECKUX 3apsiioB.
[IpoBOAHUKH, TUDIEKTPUKHU U MOTYTPOBOJHUKU. 3aKOH COXPAHEHUS AIEKTPUUYECKOTO 3apsiia.

B3anmopneiictBue 3apspoB.  3akoH  Kynona. TodeduHbBI  DIEKTpUYECKUU  3apsll.
Onektpuyeckoe mnone. Hanpspk€HHOCTh 3nekTpuyeckoro nojs. I[lpuHuun cynepno3unuu
ANEKTPUYECKUX Mojeil. JInHuu HanpsKEHHOCTH JIEKTPUUECKOTO TOJIS.

Pabora cun oanekrpocratmdeckoro 1moisa. I[lorenmuman. Pa3HOCT,  MOTEHIMANIOB.
[IpOBOAHUKH U TUDJIEKTPUKHU B SJIEKTPOCTATHYECKOM M0J€e. JH3ieKTpuiyeckasi HpOHUIIAEMOCTb.

DnekTpoéMKOCTh. KOoHeHcaTop. DJIEKTPOEMKOCTh IJIOCKOTO KOHJAEHCATOpa. DHEpPrus
3apsKEHHOTO KOHJIEHCATOPa.

TexHUYecKue yCTpPOMCTBA M NPAKTUYECKOE MPUMEHEHHE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AJIEKTPOCTATUYECKAs 3aIlUTa, 3a3eMJICHHUE AJICKTPONPUOOPOB, KOHIECHCATOP, KOMUPOBATHHBIN
arrapar, CTpPyUHbIN IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U MPUHLMII IEUCTBUSA DJIEKTPOMETPA.

B3aumopericTBre HaANEKTPU30BAaHHBIX TE.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX TE.

[IpOBOJTHUKH B 3JIEKTPOCTATUUECKOM TOJIE.

DJIEKTpOCTaTHYECKas 3allUTA.

JIMPAEKTPUKY B 3JIEKTPOCTATUYECKOM MOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IIJIOCKOTO KOHJIEHCAaTopa OT IUIOIAAU IUIACTHH,
PACCTOSIHUSI MEXAY HUMU U JUJIEKTPUUYECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHAEHCAaTopa.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3mepenne 2neKTpoEMKOCTH KOHIEHCATOPA.

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



DNEKTPUYECKUN TOK. Y CJIOBHUS CYIIECTBOBAHUS AJIEKTPUUYECKOr0 TOKA. MICTOUHUKHU TOKA.
Cuiia toka. [locTosiHHBIHM TOK.

Hanpsbxenne. 3akon OMa 1151 ydacTKa LETH.

DIEKTpUUECKOE CONIPOTHBJICHUE. VY nenpHOE CONPOTHUBJICHUE BEILIECTBA.
[TocnenoBarenpHOE, TApaLIENbHOE, CMEIIAHHOE COEINHEHUE TIPOBOTHUKOB.

PaGoTa snextpudeckoro Toka. 3akon [[xoyns—JIenma. MOIHOCTE JIEKTPHIECKOTO TOKA.

DNeKTpOABMXKYLIAs CUJla U BHYTPEHHEE CONPOTUBJIECHUE UCTOYHMKA TOKa. 3akoH OMa 115t
MOJIHOM (3aMKHYTOM) anekTprudeckoi nienu. Kopotkoe 3aMmbikaHue.

DNEKTpOHHAs MPOBOAUMOCTh TBEPIBIX METAUIOB. 3aBHUCHUMOCTh CONPOTHUBIICHUS
METaJIOB OT Temneparypbl. CBEpXIPOBOAUMOCTb.

DIIEKTPUYECKNN TOK B BaKyyMe. CBOKCTBA JIEKTPOHHBIX ITyYKOB.

[TonmympoBoguuku. CoOcTBeHHass M TNPUMECHas MPOBOAUMOCTb IOJYIPOBOJIHHUKOB.
CoiictBa p—n-niepexoja. [loaynpoBoAHUKOBBIE PUOOPHI.

DNEeKTpUYECKU TOK B PpacTBOpPAX M pacillaBaX JJIEKTPOJIUTOB. DIJIEKTPOJUTHYECKAs
JTACCOLMALINS. DIIEKTPOIIHU3.

DIEKTpUYECKNN TOK B razax. CaMOCTOATENbHBIM U HECAMOCTOSATENbHBIN pa3psa. MoaHus.
[Tima3ma.

TexHuueckue YCTpPOWCTBA M IIPAKTUYECKOE IIPUMEHEHHE: aMIIEpMETP, BOJIBTMETD,
peocTar, HWCTOYHHUKH TOKa, OJJEKTPOHArpeBaTebHbIE MNPUOOPHI, 3IIEKTPOOCBETUTEIbHBIC
npuOOpHI, TEPMOMETP COMPOTUBICHUS, BAKYYMHBIM JMOJ, TEPMUCTOPHI U (HOTOPE3UCTOPHI,
MOJYIPOBOAHUKOBBIN IO/, TaJTbBAaHUKA.

Jlemoncmpayuu

N3MepeHune CUIIbl TOKa U HaNIPSIKEHUSL.

3aBUCUMOCTh COINPOTUBJIEHUS UWJIWHAPUYECKUX NPOBOAHUKOB OT JUIMHBI, IUIOLIAINA
IIONIEPEYHOr0 CEYEHUS U MaTeEpHUaA.

CMelaHHOE COeIMHEHNE TPOBOIHUKOB.

[Ipsimoe n3MepeHue IEKTPOABHXKYIIEH Ccuibl. KOpOTKOE 3aMbIKaHHWE TalbBAHUYECKOTO
AJIEMEHTA U OLICHKA BHYTPEHHETO COMPOTUBJICHUS.

3aBHUCHUMOCTb CONPOTHUBIIEHUS METAJJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoii pa3psil ¥ MPOBOJAUMOCTD BO3/1yXa.

OOHOCTOPOHHSSI MPOBOAMMOCTD TNOAA.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydeHne cMEmaHHOr0 COEIMHEHUS PEZUCTOPOB.

W3mepeHne DNEKTPOABMKYIIEHM CHJIBI HMCTOYHMKA TOKA M €ro  BHYTPEHHETO
COIPOTHUBJICHUS.

HaOmnronenue smexkTpoiusa.

MexnpeaMeTHbie CBA3H

N3yuenue kypca ¢usuku 06a3oBoro ypoBHs B 10 kiacce OCYIIECTBISIETCS C YYETOM
COZIEPKATEIbHBIX MEXKIIPEAMETHBIX CBsI3ed C KypcamMH MaTeMaTWKH, OWOJIOTUH, XWUMUH,
reorpaduy U TEXHOJIOTHUHU.



Meosicnpeomemnvle noHamus, CBSI3aHHBIE C W3YYEHHEM METOJOB HAYYHOTO MMO3HAHUS:
SIBJICHWE, HAy4dHbIH (akT, rumoTe3a, (Qu3Wyeckas BEIWYWHA, 3aKOH, TEOpHs, HAOJIOJCHHE,
IKCIIEPUMEHT, MOJICTUPOBAHKE, MOJIEIb, U3MEPEHHE.

Mamemamuxa: peuieHHe CUCTEMbl YpaBHEHWH, JuHeWHas (QyHKuUs, mnapadona,
runepbona, UX TpadUKHd W CBOWCTBA, TPUTOHOMETPUYECKHE (YHKIUHU: CHHYC, KOCHUHYC,
TAHTE€HC, KOTAHTEHC, OCHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO, BEKTOPHI U MX MPOCKIIUU HA
OCH KOOPJIMHAT, CII0KEHHE BEKTOPOB.

Buonoeusn: Mexanudeckoe JBIKEHHE B KHUBOU mpupoae, auddysusi, ocMoc, TeooOMeH
KHUBBIX OPTaHU3MOB (BH/IbI TEIUIONEPEIayH, TEIUIOBOE PAaBHOBECHE), SJICKTPUUECKUE SBIICHUS B
KUBOU MPUPOJIE.

Xumus: MTACKPETHOE CTPOCHHE BEIIECTBA, CTPOSHHUE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJIIpHasi Macca, TEIUIOBblE CBOWCTBAa TBEPIBIX TEN, JKUIKOCTEH M Ta30B, DJIEKTPUUECKUE
CBOICTBa METAJUIOB, 3JIEKTPOJIUTHUECKAs JUCCOLUAIUS, TajIbBaHUKA.

l'eocpaghus: BIaXXHOCTb BO3]lyXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonocus: mpeodbpazoBaHue ABMKCHUN C MCTIOIH30BAHNEM MEXaHU3MOB, YUET TPEHUS B
TEXHHUKE, TOIINITHUKH, UCTIOJIh30BAaHUE 3aKOHA COXPAaHEHHUS HMMITyJIbca B TEXHHKE (pakeTa,
BOJOMET W Jpyrue), ABUTATEIb BHYTPEHHEro CropaHus, mapoBas TypOuHa, OBITOBOU
XOJIOJWIbHUK, KOHJUIIMOHEDP, TEXHOJIOTHH MOTYYEHHsI COBPEMEHHBIX MATEPHAJIOB, B TOM YHCIIE
HAHOMATEpPHAIOB, W  HAHOTEXHOJIOTWH, DJIGKTPOCTaTHYEeCKas  3al[uTa,  3a3eMJICHHE
ANEKTPONPUOOPOB, KCEPOKC, CTPYHHBIA MPHHTEP, DIEKTPOHArpeBaTeibHbIE MPHOOPHI,
AJIEKTPOOCBETUTEIHHBIC IPUOOPHI, TATBAHUKA.

11 KIIACC

Paznen 4. DaekTpoauHaMHUKa

Tema 3. Macnummnoe noe. I1eKmpoMazHUMHAA UHOYKUUA

ITocTossHHBle MaruuThl. B3anMoaelcTBHE MOCTOSHHBIX MAarHMTOB. MarHuTHOE MOJIC.
Bexkrop MarmuTHOM wHAYKUMW. [IpyHUOMnO cynepno3vuuu MarHWTHBIX —MoJed. JIuHum
MAarHUTHOM MHAYKUHUH. KapTrHaA TMHUI MarHUTHOM MHIYKUMH M0JISI HOCTOSIHHBIX MAarHuTOB.

MarauTtHoe noJjie TpOBOJHUKA C TOKOM. KapTuHa JIMHUNA WHIYKIIMA MAarHUTHOTO MOJIA
JJIMHHOTO TPSIMOTO MPOBOJAHUKA M 3aMKHYTOTO KOJBILIEBOTO MPOBOJHMKA, KATYIIKH C TOKOM.
OnbiT Opcrena. BzaumoieiicTBre MPOBOJHUKOB C TOKOM.

Cunia Amnepa, €€ MOyJib U HalpaBJICHUE.

Cuna JlopeHma, €€ MoAyJib W HampaBjieHue. JIBUXKEHHE 3apsDKEHHOM 4YacTHIlbl B
OJIHOPOJHOM MarHuTHOM Tosie. Paborta cuibl JlopeHiia.

SIBiieHME BIEKTPOMArHUTHOM WHAYKIMHU. [IOTOK BEKTOpa MAarHMTHOM WHIYKIIUU.
DNEeKTPOJBIXKYILAs CUJIa UHAYKIIUU. 3aKOH AJIEKTPOMAarHuTHOM MHAYKIU Dapajest.

BuxpeBoe snekTpuueckoe moJie. DJIEKTPOABUAKYIIAs Cujla HHAYKIUUA B MPOBOIHUKE,
JBUKYIIEMCS TOCTYIIATENIbHO B OJHOPOJJHOM MAarHMTHOM IIOJIE.

ITpaBuno Jlenua.

NHAyKTUBHOCTD. SIBJI€HHE CAMOMHIYKIIUH. DJIEKTPOABMIKYILASI CUJIa CAMOUHYKIIUH.

DHeprvs MarHUTHOTO TOJISI KATYIIKH C TOKOM.



DNEeKTpOMarHuTHOE MOJIE.

TexHHUYecKue YyCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: IOCTOSIHHbIE MAarHMTHI,
JIEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIN JJIEMEHTapHBIX YacTUL, HWHIYKIIMOHHAs
1eYb.

Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JInHUY MHAYKIIMY MarHATHOT'O TOJIA.

B3aumopeiicTBue AByX IPOBOJHUKOB C TOKOM.

Cuna Amrnepa.

[erictBue cuibl JIopeHa Ha HOHBI SJIEKTPOJIUTA.

SIBneHuE IEKTPOMAarHUTHOW MHTyKLIAH.

[IpaBuio Jlenua.

3aBUCUMOCTD AJIEKTPOJBHKYIIEH CHIIBI HHIYKIHUHA OT CKOPOCTH M3MEHEHHUS MarHUTHOTO
MOTOKA.

SIBneHue caMOMHIYKIIHH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

M3yueHne MarHuTHOTO IOJIS1 KaTyIIKH C TOKOM.

HccnenoBanue NelCTBUS MOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW MUHTYKUUU.

Paszneu S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 3I1eKmMpoOMAZHUMHbIE KOJ1€e0AHUA

KonebarenbHast cucrtema. CBOOOAHBIE MeXaHWYECKHE KojeOaHusa. [apMoHMYECKHE
koneOanus. Ilepuon, uacrora, ammumrtyga u  (aza koneOanuid. IIpyKUHHBIT MasTHUK.
MartemaTtnyeckuii MassTHUK. YpaBHEHHE TapMOHMWYECKUX KosieOaHuid. IIpeBpaiienue s3Hepruun
IPU FApMOHUYECKHUX KOJICOaHUSX.

Konebarenbupiii  koHTyp. CBOOOJHBIE SJIEKTPOMArHUTHBIC KOJICOAHUS B HICATHLHOM
KOJIEOATEJIbHOM KOHType. AHAJOTUsl MEXIy MEXaHWYECKUMU M AJIEKTPOMArHUTHBIMU
kosnebanusimu. Gopmyna ToMcoHa. 3aKOH COXpaHEHMs SHEPTUH B HICATILHOM KOJ1e0aTeIbHOM
KOHTYDE.

[IpencraBienue o 3aTyxarolmux KojeOaHUsAX. BeIHy X IeHHbIE MEXaHMUECKHE KOJeOaHuUs.
Pe3onanc. BeiHyXI€HHBIC DJIEKTPOMAarHUTHBIE KOJICOaHUSI.

[Iepemennsblii Tok. CHHYCOUANIbHBIA NIEPEMEHHBIA TOK. MOIIHOCTh EPEMEHHOTO TOKA.
AMIUIMTYTHOE U JEUCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HATIPSIKEHUS.

Tpancpopmarop. [IpousBoacTBo, mepenaya M MOTpeOJIECHUE DIEKTPUUYECKONM DHEPrUU.
OKOJIOTUYECKHE PHCKM TIpU TMPOU3BOACTBE 3JeKTpodHepruu. KynbTypa ucnosib30BaHus
AIEKTPOIHEPTUM B TOBCETHEBHOM JKU3HH.

TexHuyeckue yCTpOMCTBA W NPAKTUYECKOE MPUMEHEHUE: DJIIEKTPUYECKUN 3BOHOK,
reHepaTop MEPEMEHHOr0 TOKA, IMHUU 3JIEKTponepeaay.

Llemoncmpayuu

HccnenoBanre mapaMeTpoB KoJaeOaTeIbHON CUCTEMBI (TIPYKUHHBIN WK MaTeMaTHIECKUN



MasITHHK).

Halmroienue 3atyxaromux KoaeOaHuu.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

HabGmronenue pe3onanca.

CBOOOIHBIE AIEKTPOMAarHUTHBIE KOJICOAHUSI.

OcuwinorpamMmbl  (3aBUCUMOCTH  CHJIBI  TOKAa M HaOpsDKEHUS OT BPEMEHMW) s
AIIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3onaHnc npu mocnegoBaTeIbHOM COCIMHEHHHM PE3UCTOpa, KaTYIIKU WHIYKTUBHOCTU U
KOHJIEHCATOpA.

Mopenb TMHUYU AIEKTPONEPEaaUH.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

HccnenoBanrie 3aBUCMMOCTH MEpUOa MAIIbIX KOJEOAHHM Irpy3a Ha HUTU OT JJIMHBI HUTH
¥ MaccChl rpy3a.

HccnenoBanre NEPEMEHHOIO TOKa B LENM W3 MOCIEAOBATEIbHO COEAUHEHHBIX
KOHJIEHCAaTOpa, KaTyIlIK! U pe3UCTopa.

Tema 2. Mexanuueckue u 31eKmpOMazZHUNHbBLE 0JIHbL

MexaHnueckue BOJIHBI, yclIoBHs pacnpoctpanenus. [lepuoa. CKopocTh pacnpocTpaHEHUs
u JiuHa BojHbL. [lomepeuynwsie W mpojosibHbIE BOJHBL. MuTepdepenuus u nudpakius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkoCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CIOBUSI M3JIyYEHUs AJIEKTPOMArHUTHBIX BOJIH. B3aumHas
opueHrtanus BektopoB E, B, V B anextpomaruutHo#l BoiHe. CBOWMCTBAa AIEKTPOMArHUTHBIX
BOJIH: OTpa)K€HUE, MpeJoOMIICHHEe, Moysipuzamus, audpaxius, uHtepdepeHims. CKoOpoCcTh
AJIEKTPOMArHUTHBIX BOJIH.

[[Ikama >7E€KTPOMArHUTHBIX BOJIH. [IpuMeHEHUE AJIEKTPOMAarHUTHBIX BOJH B TEXHHUKE U
OBITY.

[TpuHIIMTIBI paOCBSI3M U TeIeBUAEHUS. Pagnonokanms.

DNEeKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIEH CPEIBI.

TexHuYecKue yCTPONCTBA M MPAKTUYECKOC NMPUMEHEHHE: MY3BIKaJIbHBIC WHCTPYMCHTHI,
yIbTPa3ByKOBasi JUArHOCTHKA B TEXHUKE M MEIUIIMHE, pajap, PaauonpuéMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-neyn.

Jlemoncmpayuu

OO6pazoBaHue U pacIpOCTPaHEHHUE TOTIEPEUHBIX U TIPOIOTBHBIX BOJIH.

Komne06mroieecs Te10 Kak UCTOYHUK 3BYKa.

HaOmronenue oTpakeHus ¥ mpesIoMIICHUs] MEXaHUYECKUX BOJIH.

Hab6mronenune natepdepennnu u qudpakiini MeXaHUIECKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

HabGntogenue cBS3M TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIMTYJOM W YacTOTOMH
KOJIeOaHUM.

HccnenoBanre  CBOMCTB — JJIGKTPOMArHUTHBIX — BOJIH:  OTPAXKEHHUE, MPEJOMIICHHUE,
noJsipu3anys, 1udpaxuus, HHTephepeHIINs.



Tema 3. Onmuxa

['eomerpuueckas ontuka. [IpsmonuHerHoe pacCIIpOCTpaHEHUE CBETA B OJTHOPOIHOM CPEAE.
Jlyu cBera. ToueuyHbIli HICTOUHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpakeHHsi cBeTa. [locTpoeHune n300paxeHU B IIOCKOM
3epKaje.

[Ipenomnenue cBera. 3aKkOHbI MOpeIOMJIEHUS cBeTa. AOCOJIIOTHBIM  MOKa3aTelb
npenomiicHus. [loiHOe BHyTpeHHee oTpaxkeHue. lIpenenbHblil yrojl MOJHOTO BHYTPEHHETO
OTPAKECHMUS.

Hucnepcus cBera. CrnoxxHbIi coctaB Oenoro cBeta. Lser.

CobOuparormyie ¥ pacceuBamIIue JMH3BL. ToHKas nuH3a. DOKYCHOE pACCTOSHUE W
ONTUYECKAs CUJa TOHKOU JIH3BI. [locTpoeHne n3obpaxeHuil B COOMPAIONIUX U PACCEUBAIOIIUX
nuH3ax. PopMysa TOHKOU JIMH3BL. Y BEJIMUYCHUE, JaBAEMOE JIMH3O0M.

[Ipenensl NpUMEHUMOCTHA FEOMETPUUYECKON ONTUKHU.

BonnoBass ontuka. WHrepdepeniuss cBera. KorepeHTHblE HMCTOYHUKU. Y CIOBUS
HaOJII0/ICHUS] MAKCUMYMOB U MUHUMYMOB B HHTEPGEPEHIIMOHHON KapTUHE OT ABYX CUH(A3HBIX
KOT€pPEHTHBIX HCTOUYHUKOB.

Hudpakuus cBera. [udpakinuonnas pemérka. YciaoBUe HaOMIOACHUS TJIaBHBIX
MaKCHUMYMOB TP MaJ€HUU MOHOXPOMAaTUYECKOTO CBETa Ha TU(PAKIIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuyeckue yCTpoWCTBA M MPAKTHUUECKOE NPUMEHEHHE: OYKH, Jyma, QoToammapar,
MPOCKIMOHHBIA amnmapaT, MHMKPOCKOI, TEJIECKON, BOJOKOHHAs ONTHKA, AUpaKiMOHHAs
pEIETKA, MOJIIPOUL.

Jlemoncmpayuu

[IpssMONMHENHOE pACIPOCTPAHEHHE, OTPAXKECHHE W IpesomieHue cBera. OnTtudeckue
pUOOPBHI.

[TomHOe BHYyTpeHHEE OTpaxkeHue. Mojiesb CBETOBOAA.

HccnenoBanrie CBOMCTB H300paKEHUH B JTMH3AX.

Mogenn MUKpPOCKOITA, TEJIECKOIIA.

HaGmronenune natepdepeHinm cBera.

HaOmronenune nudpakiuu cBera.

HabGmronenne nucrnepcuu cBera.

[TonydeHue ciekTpa ¢ MOMOUIBI0 MPU3MBI.

[Tonyyenue ciekTpa ¢ MOMOIIbIO AUPPAKIUOHHON PEIIETKY.

HaOmronenue noyisipuzaiiuu CBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonivl

N3Mepenue nokaszarens NpeioMIICHUS CTEKJIA.

HccnenoBanue cBONCTB N300pakKeHU B JIMH3AX.

HabGnronenue nucnepcuu cBera.

Paznesn 6. OcHOBBI CIeNHAJIBHON TEOPHUH OTHOCHUTEILHOCTH
['paHuIbl MPUMEHUMOCTH KJIACCUYECKOM MEXaHHMKHU. [loCTynarsl crienuanbHOM TEOPUH
OTHOCUTEIBHOCTH: HWHBAPUAHTHOCTb MOJIYJS CKOPOCTHM CBE€Ta B BaKyyMe, NPUHLIUII



OTHOCHUTEIBHOCTH DHUHINTENHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEeIJICHUE BPEMEHU U COKPAIICHUE JITTUHBI.
DHeprusi 1 UMIYJIbC PEIATUBUCTCKON YaCTHUIIBI.
CBs3b MacChl C SHEPTHUEN U UMITYJIbCOM PEISTUBUCTCKOM YaCTUIBI. DHEPTUS TTOKOSI.

Paznea 7. KanToBasi pusuka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®otonbl. Dopmyna [Inanka cBsi3u 3HEpPTUU POTOHA C €r0 YACTOTON. DHEPTUA U UMITYIIbC
dboToHa.

OtkpeiTie U wuccienoanue ¢otoddpdexra. Omnbitet A. I'. CromeroBa. 3aKOHBI
doTorpdexra. YpaBHenue DiinmTeriHa aiia poroaddexra. «KpacHasa rpanuna» horoddpdekra.

Jasnenue ceera. OnwiTel I1. H. JIeGenena.

XUMHUYECKOE IEUCTBUE CBETA.

TexHuueckue yCTpOWCTBA W MPAKTUUECKOE NpUMEHEHHE: (POTO3NIeMEHT, (POTOIATUHK,
COJIHEYHasi OaTapesi, CBETOUO/I.

Jlemoncmpayuu

®oTo3(PdeKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHeEIHETO (poToaddekTa.

Ceeroauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnbiTel Pesepdopaa mo paccesnuro o -uactuil. [lnanerapnas
moxenb atoma. [loctynarer bopa. M3znydenue u normiomienue GOTOHOB IIPH MEPEX0JIe aToMa C
OJIHOTO YpOBHSI 3HEpPruM Ha Apyroil. Bunbl crektpoB. CHEKTp ypOBHEHl »HEpPrHM aToma
BOJOPOJA.

BousiHoBEkIE cBoMicTBa yacTull. Bonnsl ne bpoinsa. KopnyckymsapHO-BOITHOBOM yalu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyUCHHUE.

TexHn4eckrue YCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: CHEKTPAJIbHBIA aHAIN3
(ceKkTpoCKoI), Ja3ep, KBAHTOBBI KOMIIBIOTED.

Jlemoncmpayuu

Mogens onbita Pezepdopaa.

OrnpeneneHue JUIMHBI BOJIHBI Ja3epa.

Habmroienue TmHeRvaThIX CIEKTPOB U3ITyUEHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

HaOmronenue muHeyaToro crekTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI,  JOKa3bIBAIOIIUE  CJIOXKHOCTh  CTpoeHust  siapa.  OTKpbITHE
pagunoaktuBHOCTH. OmbiTel  Pe3epdopna 1o  ompeneneHuro cocTaBa  PpaJuOaKTUBHOIO
u3nydenus. CBoicTBa anbda-, 6era-, raMmma-u3iayueHus. BiusHue paaoakTUBHOCTH Ha JKUBbIE
OpraHU3MBI.

OTkpbiTHE TpoTOHa W HeiTpona. Hyxmonnas mozpens siapa I'eiizenGepra—lBaHeHKo.



3apsa sapa. MaccoBoe unciio siapa. M30Tomnsl.

Anbda-pacniaa. DIEKTPOHHBIN U MO3UTPOHHBINA OeTa-pacnaa. ['amma-uznmyudenue. 3aKoH
PaAMOAKTUBHOTO pacmaja.

OHeprus CBA3M HYKJIOHOB B siape. SnepHbie cuibl. JledekT maccsl spa.

Snepnble peakuuu. [lenenue u cuHTe3 AI€p.

Anepubiii peaktop. TepmosnepHslid cuHTe3. I[IpoOiemMbl M NEPCHEKTUBBI  SAEPHOU
DHEPreTUKHU. DKOJIOTHYECKUE ACIIEKTHI SIAEPHOU SHEPTETUKH.

OnemeHTapHble YaCTULbl. OTKPBITHE MO3UTPOHA.

MeTobl HaOIIOIEHUS U PETUCTPAIK 3JIEMEHTAPHBIX YACTHII.

dynaamMeHTanbHbIe B3auMOAeHCcTBI. EQMHCTBO (pr3nueckoil KapTUHBI MHpa.

TexHuyeckue ycTpoMCTBa M NMPAKTUYECKOE NMPUMEHEHUE: JTO3UMETpP, KaMmepa BuibcoHa,
SJIEpHBINA peaKkTop, aToMHasi bomoa.

Jlemoncmpayuu

CuéTunK MOHU3UPYIOIINX YACTHULL.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanre TpEKOB YacTHUIL (10 TOTOBBIM (OTOrpadusim).

Pa3znen 8. JiemMeHTHI ACTPOHOMHUM U ACTPOPU3MKH

Oramnbl  pa3BuTUs  acTpoHomuu. [IpukilagHOE H  MHPOBO33PEHYECKOE 3HAUYCHUE
aCTPOHOMMH.

Bun 3Bé3nHoro Heba. Co3Be3ausi, sipKUe 3BE3/1bl, IUIAHETHI, UX BUIUMOE JBUKEHUE.

ConHeuHas cucrema.

Connne. ConHeuHasi akTUBHOCTh. McTounuk sHepruu CoJsiHIIA W 3BE3A. 3BE3ABI, UX
OCHOBHBIE XapaKTEPUCTHUKU. Jlnarpamma «CHEKTPaJIbHBIA KJIACC — CBETUMOCTB». 3BE3IbI
IJIABHOM TIOCIIEOBATEIBbHOCTA. 3aBUCUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3J TJIABHOM
MOCJENOBATENBHOCTU. BHyTpeHHee crTpoeHue 3BE3n. COBpPEMEHHBIE NIPEACTABIEHUS O
POUCXO0XKIEHNHU 1 3BoroMU ColHIa U 3BE3/1. DTalbl KU3HU 3BE3I.

Mneunsiit Ilyts — nHama [amaktuka. Ilonoxenue u aBmwxenne ConHua B ['anmakTuke.
Tunbl ranakTuk. PagroranakTuky U kBazapsl. YEpHBIE ABIPHI B siApaxX rAJIAKTHK.

Bcenennas. Pacmmpenne Bcenennoil. 3akon Xa06ma. Pa3zOeranuwe ramaktuk. Teopus
bousbiioro B3peiBa. PenukroBoe nsinydeHue.

Macmrabnas ctpykrypa Beenennoil. Meraranaktuka.

Hepewménnbie npo6iieMbl aCTPOHOMUM.

Vuenuuecxkue nabnooenus

Hab6nrogenus: HEeBOOPYKEHHBIM TJIa30M € MCIOJb30BAaHUEM KOMIBIOTEPHBIX MPUIOKEHUN
JUTsI OTIPEIEIICHHS] TIOJIOKEHHSI HEOECHBIX O0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/IUs
CeBepHoOro nosynmiapus U spKue 3BE3/bl.

Habnronenus B teneckon JlyHsl, nmiuanet, Maeunoro Ilyru.

O60o01ma0Iee MOBTOPEHHUE

Ponb ¢u3ukn u acTpOHOMHM B 3IKOHOMHYECKOM, TEXHOJIOTMYECKOH, COIMAIbHOM U
THUECKON cdepax IesTEIbHOCTH YeJIOBEeKa, pOJlb M MeCcTO (M3UKH M acTPOHOMHUHU B
COBPEMEHHOW HayyHOM KapTHHE MHpa, pojib (usmdeckod Teopur B (HOPMUPOBAHUU



NpEICTaBICHUNA O (PU3NYECKONW KapTUHE MHpa, MECTO (PU3NYECKOM KapTUHBI MUpa B 00IIEM
psiy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUIN O MPUPO/IE.

MexnpeaMeTHbIe CBSI3H

N3yuyenne kypca ¢uszuku 6a3zoBoro ypoBHs B 11 kimacce oCylecTBIsIETCS C YYETOM
COJIEp)KaTeNbHBIX MEXKIIPEAMETHBIX CBSI3€H € KypcamMH MaTeMaTUKH, OHOJIOTUH, XHMHH,
reorpaduu ¥ TEXHOJIOTHH.

Meoicnpeomemnovle noHamus, CBsI3aHHBIE C HW3YYEHHEM METOJOB HAYYHOTO IMO3HAHUS:
SIBJICHUE, HAY4YHBIH (pakT, rumnoresa, (Qusnyeckas BEJIUYMHA, 3aKOH, TEOpHs, HaOJIOJEHUE,
HKCIEPUMEHT, MOJICIIUPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuxa: peuieHHe CUCTEMbl YpaBHEHUH, TPUTOHOMETpHUECKHE (DYHKIMHU: CHHYC,
KOCHHYC, TaHTEHC, KOTAaHT€HC, OCHOBHOE TPHUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHI U HX
IPOEKLIMH Ha OCH KOOPJMHAT, CJIOKEHHUE BEKTOPOB, IPOU3BOJHBIE AJIEMEHTAPHBIX (DYHKIHUH,
NpU3HAKU 000U TPEYTOIBHUKOB, ONPEeNICHNE MIOIMAIN IIIOCKUX (GUryp U 00bEMa Tell.

Buonocus: snextpuueckue SIBICHUS B KUBOM NIpUpoJe, KoyeOaTeslbHbIE ABMXKEHHS B
KUBOW TPHUPOJE, ONTHUYECKUE SBICHUS B JKMBON MPUPOAE, ACHCTBHE paavallii HA KUBBIC
OpTaHHU3MBI.

Xumusi: CTpOGHHE aTOMOB M MOJIEKYJ, KpUCTAJJIMYEcCKas CTPYKTypa TBEPABIX Tel,
MEXaHU3Mbl 00pa30BaHMs KPUCTATUINYECKON PEIIETKH, CIIEKTPAJIbHBIM aHAIH3.

l'eocpaghus: MarHUTHBIE MOMIOCA 3€MJIM, 3aJI€KW MArHUTHBIX Py, POTOCHEMKA 3eMHOU
MIOBEPXHOCTH, TPEACKa3aHUE 3EMIICTPSICECHHI.

Texnonoeusn: MTAHUU DIIEKTPOIIEpPEIay, TEHEPATOP MEPEMEHHOTO TOKA, dJIEKTPOIBUTATEb,
UHAYKIMOHHAs Ieyb, pajap, paguoNpHEMHMK, TEIeBU30p, aHTeHHa, TenedoH, CBY-neus,
NPOEKLMOHHBIN amnmnapaT, BOJOKOHHAs ONTHKA, COJIHEYHas OaTapes.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KosnyecTBO 4acoB DJIeKTPOHHbIE
(uudgpossbie)
Ne i/m HaumeHoBaHue pa3jiesioB M TeM NPOTrPAMMBbI Beero KOﬁHTpOJ‘IbHLIe Hpgucnmecxne 06paz0OBaTEIBHBIE
padoThI padoTbI pecypesi
Pazgen 1. PU3UKA U METO/IbI HAYYHOI'O IO3HAHMS (1-10)
1.1 duszuka 1 MeTOoIbI HAYYHOTO MO3HAHUS 2 Bubmorexa HOK
' y https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 2
Paznen 2. MEXAHUKA(1-10)
bubnunoreka LIOK
2.1 Kunemaruka 5 https://m.edsoo.ru/7f41bf72
bu6nmorexa LIOK
2.2 Hunanmuka 7 https://m.edsoo.ru/7f41bf72
bubmmoteka IIOK
2.3 3aKOHBI COXPAHEHUS B MEXAHHKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18
Pazgen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJIANHAMMKA (1-10)
3.1 OCHOBBI MOJIEKYJISIPHO-KUHETHUECKON TEOPUH 9 1 bubmaorexa LIOK
' https://m.edsoo.ru/7f41bf72
but6mmorekxa [IOK
3.2 OcHOBEI TepMOTMHAMUKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperatHpie cocTosiHus BenectBa. Da3oBwie 5 but6mmorexa [IOK
' MepPEXO/Ibl https://m.edsoo.ru/7f41bf72
Hroro mo pazueny 24
Paznen 4. DJIEKTPOJIUHAMMKA (1-10)
but6mmorekxa [IOK
41 JNEKTPOCTATHKA 10 1 https://m.edsoo.ru/7f41bf72
42 ITocTOsIHHBIN 3JIEKTpUYECKHUM TOK. TOKU B pa3iIn4yHbIX 12 1 bubnuorexa [IOK
' cpenax https://m.edsoo.ru/7f41bf72
Hroro mo pazueny 22
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Pe3epBHOE Bpemst 2
OBIIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68 3 3
11 KJIACC
KosnvecTBO 4acoB DJIeKTPOHHbBbIE
. (uudgpossbie)
Ne i/t HaumeHoBaHue pa3/iesioB M TeM NPOTrPaAMMBbI Beero KOﬁHTpO.}ILHLIe HpﬁaKanecKHe 0BPA30BATETbHBIE
padoThI padoTbI pecypesi
Pazgen 1. DJIEKTPOIUHAMMKA (1-10)
1.1 MarunuTtHoe nojie. JIeKTPOMarHuTHAsE HHAYKIIHUS 11 1 3 Bubmorexa HOK
' ’ Y https://m.edsoo.ru/7f41c97¢c
Hroro no pazgeny 11
Paznen 2. KOJIEBAHUS U BOJIHbI(1-10)
2.1 MexaHU4YeCKHUEe U JICKTPOMAarHUTHBIE KOJICOaHMS 9 1 buGnuorexa LIOK
' https://m.edsoo.ru/7f41c97¢c
bu6nmorexa LIOK
2.2 MexaHUYeCKUEe U AIEKTPOMATHUTHBIE BOJIHBI 5 1 https://m.edsoo.ru/7f41c97¢
bubmmoteka IIOK
2.3 Onrexa 10 3 https://m.edsoo.ru/7f41c97¢c
Hroro no pazueny 24
Paznen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUH OTHOCHUTEJBbHOCTH(1-10)
3.1 OCHOBBI CTIEITUATBFHON TEOPUH OTHOCUTEILHOCTH 4 1 Bubmmorexa HOK
' https://m.edsoo.ru/7f41c97¢c
Hroro no pazgeny 4
Paznen 4. KBAHTOBAS ®U3UKA (1-10)
. but6mmorekxa [IOK
4.1 DJIeEMEHTHI KBAHTOBOU OIITUKH 6 https://m.edsoo.ru/7f41c97¢
bubnunoreka LIOK
4.2 Crpoenue aToma 4 https://m.edsoo.ru/7f41c97¢c
bu6nunorexa LIOK
4.3 ATOMHOE 521pO 5 https://m.edsoo.ru/7f41c97¢c
Hroro mo pazueny 15

Pa3znen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU(1-10)
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bu6nmmoreka [IOK

5.1 DNIEMEHTHI aCTPOHOMUU U acTpohU3UKH 7 https://m.edsoo.ru/7f41c97¢
Hroro no pazgeny 7
Paznen 6. OBOBLIAIOLIEE IOBTOPEHHUE(1-10)

6.1 O06o0maroiee MOBTOPEHUE 4 ﬁg&nﬁr?g;;ggﬁf 41097¢
Hroro no pazueny 4
Pe3epBHOE BpeMs 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68
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