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Pabouast mporpamma mo ¢u3NKe Ha ypOBHE CpPEIHEro oOIIero
o6paszoBaHus (6a30BBI YpOBEHb H3YYCHHS MHpEIMeTa) COCTaBICHA
Ha OCHOBE IMOJIOKEHHH W TpeOOBaHUH K pe3ysibTaTaM OCBOCHHS
OCHOBHO# 00pa30BaTeIbHOW MPOTPAMMBI, NPEICTABICHHBIX B
®denepalbHOM TOCYIapCTBEHHOM 0O0pa3oBaTEeIbHOM CTaHAApTe
cpenHero obmero oopaszoBaHus (PI'OC COQO), a Takke ¢ yu€ToMm
IIpumepHO# mporpamMmMbl BocTiuTaHuss U KOHISMIIUN MPEIo1aBaHust
yuebHOoTO mpenmera «Pu3nka» B 00pa3oBaTENIbHBIX OpPraHU3aIUsIX
Poccuiickoii @enepanun, peaaiu3yrIIUX OCHOBHBIE 00meo6pa3oBa-
TEJIbHBIE TTPOTPAMMEIL.

NOACHUTENbHAAA 3ANMUCKA

Conepxanne IIporpamMmbel HampaBieHO Ha (GOpMHUpPOBaHUE
€CTEeCTBEHHO-HAay4YHON KapTUHBI Mupa ydamuxcs 10—I11 xmaccos
npu oOy4eHUH uX (pr3uke Ha 6a30BOM YpOBHE Ha OCHOBE CUCTEMHO-
NEesITeIbHOCTHOTO MIOJXO0Ja. [Iporpamma COOTBETCTBYET
TpeboBanusiMm PIOC COO Kk NIAHUPYEMBIM JIMYHOCTHBIM,
npeaAMETHBIM U ME€Ta- IMPEIMETHBIM peE3yJibTaTaM 06yquI/I$[, a TaK»XKeE
YUUTBIBAET HEOOXOAMMOCTh peaju3allii MEXIPEIMETHBIX CBA3CH
(u3uKu ¢ ecTecTBEHHO-HAyYHBIMHM Yy4eOHBIMHU NpeaMeTaMu. B Heit
OINPENEeNISIIOTCS. OCHOBHBIC IeJIM H3y4YeHUs (GHU3UKH Ha YypOBHE
cpegHero oOmiero o0pa3oBaHUs, IUIAHUPYEMBIE PE3yJIbTaThl
OCBOEHHMSI Kypca (U3MKH: JIMYHOCTHBIE, MeETalpeIMeTHBIE,
npeametrHbie (Ha 6a30BOM ypOBHE).

IIporpamma BKIItOYaeT:

- INIAaHUpYEMBI€ Pe3yJIbTAaThl OCBOSHUS Kypca (U3MKH Ha 0a30BOM
YPOBHE, B TOM YHCJI€ PEIMETHBIE pPe3ylabTaThl 110 rojaM odyue-
HUS,

- cozepkaHue yueOHoro npeamera « Pu3nkay 1o rogamM OOydeHUs;

- IPUMEPHOE TEMATHYECKOE IUIAaHMUPOBAHHUE C YKa3aHUEM KOJIMYE-
CTBAa 4acCOB Ha HU3yUYEHHUE KAXIOW TEMBI U NPUMEPHOU XapakTe-
PUCTHKON ydeOHOU NeITeIbHOCTH YYallluXcCs, pealu3yeMou IIpHu
W3YyYEHUH ITHX TEM.

IIpu pa3paborke paboyeit mnporpaMMbl B TEMaTHUIESCKOM
TUTAaHUPOBAHUH JIOJIKHBI OBITH YYTEHBI BO3MO>XHOCTH
UCTIONIL30BaHUS  DIEKTPOHHBIX (IHUGPPOBBIX) 00pa3zoBaTEIbHBIX
pecypcoB, SABISIIOIIUXCS y4eOHO-METOAMYECKMMH MaTepuaiaMu
(MyIbTHUMENMWHBIE TPOTPAMMBI, JJIEKTPOHHBIE YUYEOHHKH U
3aJa9HUKH, DJIEKTPOHHBIE OMOJINOTEKH, BUPTyaIbHbBIC J1a00paTOpHH,
UTPOBBIE MPOTPAMMBI, KOJUIEKIIUM IH(MPOBBIX 0O0pa30BaTEIbHBIX
pecypcoB), peanu3yONIUMH JIHIAAKTHYecKkne Bo3MoxxkHoctH WKT,
coJiep’KaHWe KOTOPBIX COOTBETCTBYET 3aKOHOJATENHCTBY 00 0Opa3oBaHMU.



Pabouass mporpamMma HE CKOBBIBAa€T TBOPUYECKYIO HHHULIHATHUBY
y4yuTene U IPEeNoCTaBIsieT BO3MOXKHOCTh ISl pealu3aluu
pa3IWYHBIX METOJAWYECKUX IIOJAXO0JIOB K OpraHH3aluu OO0ydeHUs
(pr3uke TIpU ycCIOBHM COXpaHEHHUs] O0O0sA3aTEIBHOW 4YacTH CO-
nepxkaHus Kypca. KoigndecTBo 4acoB B TEMaTHYE€CKOM ILJIAaHUPOBa-
HUM Ha H3y4YE€HHE KaXXJOU TEeMBbl SBISETCA OPUEHTHUPOBOYHBIM U
MOYXET OBITh U3BMEHEHO KaK B CTOPOHY YMEHBIICHUs, TaK U yBEJH-
YEeHHUs] B 3aBUCUMOCTH OT Peajiu3yeMbIX METOJUYECKUX MOAXOIA0B U
YPOBHSI HOATOTOBJIEHHOCTH YyYaIIUXCS.

OBLUAA XAPAKTEPUCTUKA YYEBHOIO MPEAMETA «OU3NKA~»

dusznka Kak Hayka o Hauboisiee OOMIMX 3aKOHAX IMPUPOIBI, BbI-
CTymasi B KadecTBE Yy4EOHOTO IpeaMeTa B IIKOJIE, BHOCHUT CYIIE-
CTBEHHBI BKJIaJ] B CHCTEMY 3HaHHW 00 OKpy’KalolleM MHpe.
IIkonpHBIH Kypc PHU3UKH — CHCTEMOOOpPa3yIOUUil A €CTECTBEH-
HO-HaY4YHBIX y4E€OHBIX MPEIMETOB, IMOCKOJBbKY (U3HYSCKUE 3aKOHBI
JIe)KaT B OCHOBE IIPOIIECCOB U SIBJICHUM, M3y4aeMbIX XHUMHUEH, OHO-
noruei, ¢puznueckoi reorpadueit u acrpoHomueii. Mcrnonb3oBanue
W aKTUBHOE NpHUMEHeHHWe (U3NUYECKUX 3HAHHU OIMpeJeNsieT Xapak-
Tep U Pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTHMH B cepe IHEPTeTHKH,
TPaHCIOPTa, OCBOEHHUsI KOCMOCA, MOJIYyUYE€HUs] HOBBIX MaTEpPHUAJIOB C
3alaHHBIMU CBO¥cTBaMu U Ap. M3yueHne GU3NKU BHOCUT OCHOBHOM
BKJIax B (popMHUpOBaHHE €CTECTBEHHO-HAYyYHOH KapTHUHBI MUpa y4da-
muxcs, B (GOpMHUpPOBaHME YMEHHUH NPHUMEHSITh Hay4YHBIH METOJ IIO-
3HAHUS IIPU BBITIOJIHEHUN UMH YyUE€OHBIX HCCIICIOBaHUM.

B ocHoBy kypca (U3HMKH CpedHEN IIKOJIbI TMOJIONKEH psija HuIeH,
KOTOpBIE MOXHO paccMaTpuBaTh KaK IMPHUHIIUIBI €ro MOCTPOCHUS.
Hoea wuyenocmmnocmu. B COOTBEeTCTBHHM C HEH KypcC SIBIsIeTCS
JIOTUYECKH 3aBEPIIEHHBIM, OH COJEPKUT MaTepuall U3 BCEX pasjie-
JIOB (PU3HUKH, BKIIOYAET KaK BOIPOCHI KIIACCUYECKOU, TaK U COBpe-
MEHHOU (pu3nKu.

Hoen zenepanuzayuu. B cOOTBETCTBUH C HEW maTepuai Kypca
(pu3uku 06benHEH BOKPYT (pU3MUYECKUX Teopuil. Beaymum B Kyp-
ce siBisieTcs GOPMHUPOBAHUE MPEACTABICHUN O CTPYKTYPHBIX YPOB-
HSIX MaTepHH, BEIIECTBE U II0JIE.

Hoea cymanumapuzayuu. EE peanmzanus mnOpenronaraeT WC-
MMOJIB30BaHWE TYMaHHUTApHOTO IOTEHIHala (GU3NIECKOl HayKH, OC-
MBICJICHHE CBS3M Pa3BUTHUsI (GU3UKH C PAa3BUTHEM OOIIECTBa, a Tak-
)K€ C MHPOBO33PEHYECKHUMM, HPABCTBEHHBIMHU M SKOJOTHYECKHMH
npobiieMamu.



Hoesn npurxnaonoii nanpaeénennocmu. Kypc dusuxku npen-
moJiaraeT 3HaKOMCTBO C IINPOKHUM KPYTOM TE€XHUYECKHUX U TEXHO-
JIOTUYECKNX NPUIJIOKSHUH U3YUYSHHBIX TEOPUH U 3aKOHOB.

Hoen rxonozuzayuu peanusyercsi MOCPEICTBOM BBEJICHUS 3Jie-
MEHTOB COJEpKaHUs, IOCBSIIEHHBIX SKOJOTHYECKUM IIpoOieMaM
COBPEMEHHOCTH, KOTOPHIE CBS3aHbI C Pa3BUTHUEM TEXHHUKH U TEXHO-
JIOTHUH, a Takke OOCYXJAeHUs MpOoOJIeM palMOHAIBHOIO IMPHUPOIO-
TOJIB30BAaHUS M DKOJIOTHYECKOH 0E€30MacHOCTH.

CTep KHEBBIMH 3JIEMEHTaMH Kypca (PU3UKH CPEeTHEN IIKOJIbI SIB-
nsroTest puszndeckue teopuu (POpMHUpPOBAHUE TIPEICTABICHUI O
CTPYKTYpE€ NMOCTpOeHUsT PU3ZNYECKOW TEOPHUH, poir (PpyHIaMEHTaIIb-
HBIX 3aKOHOB U IIPUHIIMIIOB B COBPEMEHHBIX MNPEICTaBJICHUSX O
MpUPOJIE, TPaHUIIaX MPUMEHUMOCTH TEOPHUH, IS OITMCAHUS eCTe-
CTBEHHO-HAYYHBIX SIBIICHUH U MMPOIIECCOB).

CHCTEMHO-IeATEIILHOCTHBIN MOJXO01 B Kypce (DPM3UKHU peann3yeTcs
MpeXJie BCEro 3a CY€T OpraHU3alMu SKCHEPUMEHTAILHON HesITeNb-
HocTH OoOyuarommuxcs. s 6a30Boro ypoBHs Kypca GU3MKH — 3TO
HCIIOJIb30BAaHUE CUCTEMBl ()POHTAIBHBIX KPAaTKOBPEMEHHBIX DKCIIE-
PYMEHTOB W JIaOOPATOPHBIX PabdOT, KOTOPhIC B MPOrpamMmMe OObEeIH-
HEHbI B OOIIMH CHHUCOK YYSHUYECKHX IPaKTUYECKHX padoTt. Breige-
JICHHE B YKa3aHHOM IIepedYHe JIabopaTOpHBIX padOT, MPOBOIUMBIX
JUIs KOHTPOJISI M OLIEHKH, OCYIIECTBIISIETCSl Y4aCTHHKaMu oOpa3oBa-
TEJIBHOIO IPOIlecca UCXO/s1 U3 0COOCHHOCTEH TEMaTHYECKOTO TIJIaHHU-
poBaHus U ocHalleHus kabuHera ¢puzuku. [Ipu aTom obecnieunBaer-
Csl OBJIaJICHHME OOYYaIOIIMMHUCS YMEHHSIMU IPOBOJUTH KOCBECHHbBIC
U3MEpPEHUsI, UCCIIEIOBAHUSI 3aBUCUMOCTEN (DU3UYESCKUX BEIUYUH H
MOCTAaHOBKY OTBITOB MO MPOBEPKE MPEAT0KEHHBIX THIIOTE3.

Bosnpllloe BHUMaHHE YIIENSETCS PEIICHHUIO PacdyETHBIX M Kaye-
CTBEHHBIX 3aaad. [Ipu sToM s pacd€THBIX 3a7a4 MPUOPHUTETOM
SIBJISIFOTCSI 33Jla4¥ C SIBHO 3aJIaHHOW (U3WYECKON MOMEIbIO, MO3BO-
JISTFOIINE TPUMEHSATh H3YyYSHHBIE 3aKOHBI M 3aKOHOMEPHOCTU KakK
W3 OJIHOTO paszjiena Kypca, TaK U WHTErPUpPYs 3HAHUS U3 Pa3HbIX
pasznenoB. Jlns KadecTBEHHBIX 3a7ad INMPHOPUTETOM SIBJISIIOTCS 3a-
JlaHWsT HA OOBSICHEHUE MPOTEeKaHWsT (PU3UYECKUX SIBIICHUNW W TIPO-
IIeCCOB B OKpYXXaloIIeH >XU3HU, TpeOyromme BbIOOpa (PU3HUECKO
MOJICJIN TSI CUTyalul MPaKTUKO-OPUCHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBanmsamMu @I'OC COO x MaTtepuanbHO -
TEXHHUYIECKOMY OOecIiedeHHI0 yaeOHOTO mpoliecca 0a30BEBIil ypPOBEHB
Kypca (puU3WKU B CpeaHEi MIKOJE JIOJDKEH H3y4daThCsl B YCIOBHUSIX
MpeIMETHOTO KaOuHeTa (DU3MKU UM B YCIOBHUSIX WHTETPUPOBAHHO -
ro kabMHeTa MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKJa. B kabuHere
(pu3ukn mOoMKHO OBITH HEOOXOAMMOE JTadopaTOpHOE 00OpYyHOBaHUE



JUTSL BBIMIOJTHEHHS] YKa3aHHBIX B MPOTrpamMMe YYECHUYECKHUX IPAKTH-
YecKHUX padoT M IEMOHCTPAIIMOHHOE 000pYyIOBaHHE.

JdeMoHcTpanmonHoe oOopyaoBaHue GOPMHUPYETCS B COOTBET-
CTBUH C MIPUHIUIIOM MUHUMAIILHON TOCTATOYHOCTH M 00CCICYHBACT
MMOCTAHOBKY MEPEYUCICHHBIX B MPOTpaMMe KIIOYEBBIX JIEMOHCTpa-
[UH TS UCCIICIOBAHUS HM3y4YaeMBIX SIBICHHH M MPOIECCOB, dMITH-
pudecKux U (pyHIAMEHTAIBHBIX 3aKOHOB, MX TEXHHYECKUX MpHUME-
HEHUU.

JlabopaTtopHoe 00OpyIOBaHUE I YICHUUCCKUX IMPAKTHISCKHUX
paboT dopMHupyeTCsi B BHJEC TEMAaTHYESCKHUX KOMIUICKTOB H obecrie-
4UBaeTcs B pacu€Te OJIHOTO KOMIUICKTa Ha JBYX OOyYarolIMXCs.
TemaTnyeckre KOMIUIEKTHI JIAOOPaTOPHOTO O00OpYAOBaHUS JTOJDKHBI
OBITh TTOCTPOCHBI Ha KOMILICKCHOM HCIIOJb30BAHUH aHAIOTOBBIX U
nuGpPOBBIX MPUOOPOB, a TaKKE KOMITBIOTEPHBIX H3MEPHUTEIbHBIX
cHCTEM B BHJE IU(PPOBBIX J1abOpaTOPHUA.

LEN U3YHEHMA YYEBHOIO NMPEAMETA «OU3UKA~

OCHOBHBIMU HENIMHU H3y4deHHs1 GU3uku B oOIlIeM oOpa3oBaHUU

ABJISAFOTCSA .

— dopMupoBaHNEe HHTEpPECAa U CTPEMJICHHUSI OOYYaroIIUXCsl K Ha-
YYHOMY U3YUYE€HHIO IPUPOABI, Pa3BUTHE UX HHTEIUIEKTYaJIbHBIX
U TBOPYECKHUX COCOOHOCTEH;

— pa3BUTHE MPEACTABICHUN O HAyYHOM MeETOoAe ITO3HaHMS U (op-
MHPOBAHHUE HCCIEAOBATEIHFCKOIO OTHOIICHHUS K OKPY’KalOIIUM
SIBIICHUSIM;

— QopMHupOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yJsibTara U3y-
YeHUs OCHOB CTPOCHHUsI MaTepuH M (pyHIaMEeHTAJIbHBIX 3aKOHOB
puzukwy;

— (opmupoBanue yMeHHH OOBSACHSITH SBICHHS C HMCIOJIb30BaHHUEM
(uzmyeckux 3HaHWN W HAyYHBIX JOKa3aTeJIbCTB;

— (opmMupoBaHUE NpPEeACTaBICHHI O POJMH (PU3UKH A Pa3BUTHS
IPYTUX €CTECTBEHHBIX HayK, TEXHUKH M TEXHOJOTHH.
JocTtmkenne »Tux 1eneil odecreynBaeTcsl pPEIIeHUEM CIEeOYIO-

IIHX 3aJa4 B Opoliecce U3yuyeHUs Kypca pU3NKH HAa YPOBHE CpEIHE-

ro 00IIero oo0pa3oBaHUs:

— npHuoOpeTeHne CUCTEMBI 3HAaHWH 00 00muX (PU3UIECKUX 3aKOHO -
MEPHOCTSX, 3aKOHaX, TCOPHSX, BKIIOYAsT MEXaHHUKY, MOJICKY -
JISIPHYIO (PU3UKY, DIIEKTPOAUHAMHUKY, KBAHTOBYIO (DM3UKY U dJIe-
MEHTHI aCTPOPU3HUKHU;

— (opMupoBaHUEe yMEHHUH NMPUMEHSATH TCOPETUUECKUE 3HAHUS IS
00BsICHeHUs (PU3NUESCKUX SIBICHUU B NPUPOAC U IJIs1 HPUHSTHUS
OPaKTHYECKUX PEHICHUHN B NOBCEIHEBHOM >KU3HMU;



— OCBOCHHE CITOCOOO0B PEIICHUs PAa3IUYHBIX 3a71a4 C SBHO 3aJJaHHOM
¢dusmyeckoit Moxaenpro, 3amady, MOAPA3yMEBAIOIIUX CaMOCTOS-
TeJIbHOE CO3JaHUe (PU3MYCSCKONW MOJCIH, aJeKBATHOW YCIIOBUSIM
3aJ1a4u;

— NOHMMaHWe (PU3NYECKHUX OCHOB M MPHUHIIUIOB JICHCTBUSI TEXHU-
YEeCKUX YCTPONCTB M TEXHOJOTHYSCKHUX MPOIECCOB, UX BIIUSHUS
Ha OKPY’KaIOIIYI0 CPEy;

— OBJIQJICHUE METOJIAMU CaMOCTOSITEIILHOTO IJIAaHUPOBAHUSA U TIPO-
BeJilcHUsI (PU3MUYECKUX SKCISPUMEHTOB, aHalW3a M HHTepIipeTa-
uu UHOOPMAIUH, OTMPEHEJICHUST TOCTOBEPHOCTH MOJIYyYSHHOTO
pe3yibTarta;

— CO3JIaHUe YCJIOBHU Il Pa3BUTHsI YMEHHH MPOCKTHO-HCCIEeI0Ba-
TEIILCKOW, TBOPYSCKOH JIeATCITHHOCTH.

MECTO YYEBHOIO NPEAMETA «®U3MKA» B YHEBHOM [M/IAHE

B cootrBercTBUHN ¢ PI'OC COO ¢dusuka siBisiercs: 00s13aTeIbHBIM
MpEeaAMETOM Ha YPOBHE cpejiHero obmiero oopa3zosanus. JlaHHas npo-
rpaMMa npeaycMaTrpuBaeT uzydeHue (GHU3UKH Ha 0a30BOM ypOBHE B
00béme 136 u 3a nBa rosma odyuenus o 2 4 B Hegeto B 10 u 11 kiac-
cax. B remarnueckom mmanupoBanuu aist 10 u 11 kimaccosB mpenrio -
JIaraloTCs pe3epB BPEMEHH, KOTOPBIH YyUHUTEIb MOXET HCIIOJIb30BaTh
110 CBOEMY YCMOTPEHHUIO, U HIOBTOPHUTEIILHO-0000IAI0IINE YPOKH.

B oTpenbHBIX ciaydasax Kypc GU3UKH 6a30BOro YpOBHS MOXKET H3-
y4aTbcsi B 06béMe 204 4 3a ABa roga obydeHus (3 4 B Hegesto B 10
n 11 kjaccax). B atom ciydae yBesn4uBaeTcsi He MeHee 4eM [I0
20 4 pesepBHOe BpeMs, KOTOpOe HCIOJb3yeTcsd y4duTesaeM JJis
HM3y4YeHUs1 BOINPOCOB, TECHO CBA3AaHHBIX C BBIGPAHHBIM NpoduieM
00y4yeHHUs, U yBeJW4YMBaeTcsd ydyebHas Harpyska, OTBOJMMas Ha
HM3y4yeHUe MeXaHHWKH, MOJIEKYJAPHOU QU3MKHU U 3JIEKTPOAUHAMUKY,
3a CYéT pacuiMpeHus yycaa J1abopaTOPHBIX pa6oTt
HCCJIeI0BATE/IbCKOTO XapaKTepa U YPOKOB pellleHUs] KaueCTBEHHBIX U
pacyéTHBIX 3a4a4.



MNAHUPYEMBIE PE3YJIbTATbl OCBOEHUA YYEBHOIO
NPEQAMETA «®U3UKA» HA YPOBHE CPEAHEIO OBLLEIO
OBPA30BAHMA (BA3OBbIN YPOBEHD)

OcBoeHune ydebHoro mnpeamera «Dusnka» Ha ypPOBHE CPEIHErO
obmrero oOpazoBaHus (0a30BBIN YPOBEHB) HOIKHO 0OOCSCIICUUBATE JO-
CTHIKEHHUE CIEAYIONIUX JTHYHOCTHBIX, METAPEIMETHBIX U MPEIMET -
HBIX 00pa30BaTeNIbHBIX PE3YJILTATOB.

JMYHOCTHbBIE PE3Y/IbTATHI

I'pasrcoanckoe eocnumanue:

— c)OpPMHUPOBAHHOCTh T'PAXKJAHCKON MO3UIIUU OOYydYaKUIEerocs Kak
AKTUBHOI'O U OTBETCTBEHHOTO YJeHa POCCUHCKOT0 06111eCTBa;

— MPUHSATHE TPAJUIMOHHBIX OOIlleYye/lOBeYeCKUX T'YMaHUCTHYE-
CKHUX U IeMOKPAaTUYECKUX [IeHHOCTEMH;

— TOTOBHOCTb BECTU COBMECTHYIO JesTeJbHOCTb B UHTepecaxX rpax-
JAHCKOr0 O0O6IecTBa, YYaCTBOBATh B CaMOYIpPaBJEHHH B IIKOJE
U IEeTCKO-HHOIIEeCKUX OPTaHU3aIUAX;

— yMeHHe B3aUMOJIEUCTBOBATb C COLMAJIbHBIMU UHCTUTYTaMU B CO-
OTBETCTBHUM C UX QYHKLUUSIMH U Ha3HAYEHUEM;

— TOTOBHOCTb K I'YMaHUTApHON U BOJIOHTEPCKOU JesITEJIbHOCTH.
Ilampuomuueckoe eocnumanue:

— chOpPMHUPOBAHHOCTD POCCHUCKON TpPaKJaHCKOH HJIEHTHYHOCTH,
MaTPUOTU3IMA;

— IIeHHOCTHOE OTHOIIEHHE K TroCyJapCTBEHHBIM CHUMBOJIaM; JOCTH-
KEHUSIM POCCHUMCKUX YYEHBIX B 00J1aCTU QPU3UKH U TEXHUKE.

yxoeno-npascmeennoe gocnumanue:

— cbOpMUPOBAHHOCTb HPABCTBEHHOT'O0 CO3HAHWUS, 3TUYECKOrO IIO-
BeJIeHUST;

— CIOCOGHOCTh OLEHWBATh CHUTYyallMI0 M NPUHUMATbhb OCO3HAHHbBIE
pellleHUs], OpPUEHTUPYSCb Ha MOPaJIbHO-HPABCTBEHHbIE HOPMbI U
LIEHHOCTH, B TOM YHCJIE B JAEATEJbHOCTH YYEHOIO;

— OCO3HaHMeE JIMYHOTO BKJIA/Ia B IOCTPOEHHE YCTOWUUBOT0 Oy yIIEero.
Scmemuueckoe eocnumaHue:

— 3CTeTUYEeCKOe OTHOIIeHHEe K MHUPY, BKJIIOYas 3CTETUKY HAYYHOTO
TBOPYECTBA, NMPUCYILEro GU3NIECKON HayKe.

Tpyodoeoe socnumaHue:

— UHTepec K pa3JIMYHbIM chepaM mpodeccCHOHANBHOU JesTeNbHO-
CTH, B TOM 4YHCJI€e CBSI3aHHbIM C GU3UKOHW U TEXHUKOH, yMeHHe
COoBeplLIaTh 0CO3HAHHBIN BbIOOP OyAylleld nmpodeccuu U peannso-
BBbIBATh COOGCTBEHHbIE }KU3HEHHbIE TLJIaHbI;

— TOTOBHOCTb U CIIOCOGHOCTh K 0O6Pa30BaHUIO0 U CAMOOOPA30BAHUIO
B 06Js1acTU QU3UKU HA MPOTSHKEHUU BCEH KHU3HU.



IKoaoz2uvueckoe socnumaHue:

— cHOpPMHUPOBAHHOCTb 3IKOJOTUYECKOH KYJbTYpbl, OCO3HAHUE TIJIO-
6aJIbHOT0 XapaKTepa 3K0J0THYECKHUX TPobJIeM;

— MJIAHUPOBAHUE U OCYIEeCTBJEHHUE JEHCTBUH B OKpYXKawllued cpe-
Jle Ha OCHOBe 3HaHHUS LeJlell YCTOMYMBOIro pa3BUTHSA 4esiOBeve-
CTB3;

— pacliMpeHUe ONbITA [JeSATEJbHOCTH 3KOJOTMYECKOM HamlpaBJIeH-
HOCTH Ha OCHOBe HMMeHLUXCS 3HaHUM Mo Qu3sUKe.

IleHHOCMU HAY4YHO20 NO3HAHUSL:

— chOpMUPOBAHHOCTh MHUPOBO33pEHHUS, COOTBETCTBYIOIIEr0 COBpe-
MEHHOMY YPOBHIO pa3BUTUsA GU3NUECKON HAYKH;

— OCO3HAHMeE LIEHHOCTH Hay4YHOU J1esITEeJIbHOCTH, TOTOBHOCTb B IPO-
necce U3ydyeHUs QU3UKH OCYILECTBJSATH MPOEKTHYI M HCCJENO-
BaTeJbCKYIO JIeSITEJIbHOCTh MHAWUBU/YAJbHO U B TPYIIIE.

B mporiecce TOCTHKEHHUSI JIMYHOCTHBIX PE3yJIbTATOB OCBOCHUSI
MporpaMMbl CpeJlHero oduiero oOpazoBaHus no Gpu3uke y odydaro-
IIUXCSI COBEPIICHCTBYETCSI IMOYUOHANbHLIU UHMELLIEeKm, TPEJIo-
Jlararoiui chopMUPOBAHHOCT:

— camoco3HaHusi, BKJIIOYAIOLIET0 CINOCOGHOCTb IIOHUMAaThb CBOE
3MOLIMOHAJIbHOE COCTOSHHWE, BHUJIeThb HalpaBJeHUs pPa3BUTHSA
COOGCTBEHHON 3MOIMOHAIbHOU cdepbl, OBITh YBEPEHHBIM B CeOE;

— camope2yauposanus,  BKJIOYAWOIIEro  CaMOKOHTPOJIb, YMeHHe
NpUHUMATh OTBETCTBEHHOCTb 3a CBO& IOBeJileHHe, CIIOCOOHOCTH
aJlalTUPOBAaTbC K 3MOLHUOHAJbHBIM U3MEHEHHUAM M NpPOABJATb
TUOKOCTb, ObITh OTKPBITHIM HOBOMY;

— BHympeHHel Momusayuu, BKJIOYAKIeld cTpeMJieHHe K JOCTHU-
)KEHUI0 LleJIM U ycllexy, ONTUMHU3M, UHUIUAaTUBHOCTb, YMEHUE
JeHCcTBOBAaThb, UCXO/151 U3 CBOUX BO3MOXKHOCTEH;

— omnamuu, BKJIIOYalOIed CIoCOGHOCTh MOHUMAaTbh 3MOLMOHAJb-
HOe COCTOSIHUE JAPYrHUX, YYUTBIBATb ero MpH OCylLleCTBJEeHUU
061IeHU s, CIOCOGHOCTD K COYYBCTBHIO U CONlepeKUBaAHUIO;

— COYUANbHBIX HABLIKOE, BKJIIOYAIOUIUX CIIOCOGHOCTb BBICTpaAM-
BaTb OTHOUIEHUS C JPYTHMU JIIOJAbMH, 3a60THUTHCS, NPOSABJIATD
HHTepec U paspemiaTb KOHQJIHUKTHI.

METAMPEAMETHbIE PE3Y/IbTATHI

Yl-mnepcanbuble no3HaBartenbHbie AEﬁCTBH’l
ba3zoeble nocuueckue oevicmeus:

— caMOCTOfITeJIbHO (GOPMyJIMPOBAaTh U aKTYyaJlHW3UpPOBATh MpobJie-
My, pacCMaTpUBaTb €€ BCECTOPOHHE;



— omnpefensThb LieJu JAesTeJbHOCTH, 33/jlaBaTb TapaMeTphbl U KpUTe-
pUM UX JOCTHXKEHUS;

— BBIfIBJIAATh 3aKOHOMEPHOCTU U NPOTUBOPeYHs B paccMaTpuBae-
MbIX GU3UYECKUX ABJEHUSX;

— paspabaTbiBaTh NJaH pelleHUus Npob6JeMbl C YYETOM aHaIU3a
HMeIIUXCS MaTeprUalbHbIX U HEMaTepHaJbHbIX PECYPCOB;

— BHOCHUTb KOPPEKTUBHI B [JleITeJIbHOCTb, OLleHUBAaTh COOTBETCTBUE
pe3yJIbTaTOB LieJisiM, OlLleHUBAaTb PUCKH IOCJe[CTBUM JesTeslb-
HOCTH;

— KOOPJAMHHUPOBATb U BBINOJHATb PaboOTy B YCJIOBUSIX PeasIbHOTO,
BHUPTYaJIbHOT'O U KOMOMHUPOBAHHOI'O B3aHMO/JIeCTBUS;

— pa3BUBaThb KpeaTHBHOE MbIIIJIEHHE NpPU pelIeHUU >KU3HEHHbIX
npo6JsieM.
bazoevie uccneooeamenvckue oeiicmeus:

— BJIaJIeTh HAyYHOW TEPMUHOJIOTHEH, KJIIYEBbIMU IMOHATHUAMH U
MeToAaMu GU3NIECKON HayKH;

— BJIaJIeTh HaBbIKaMHU y4eGHO-UCC/Ie0BAaTE/NbCKOM M NPOEKTHOU
JleITEeJIbHOCTU B 06J1acTH QU3UKH; CIIOCOOHOCTHIO U TOTOBHOCTBIO
K CaMOCTOSITEJIbHOMY IOMCKY METOJ0OB pellleHus 3ajay ¢pusuye-
CKOTO COJlep>KaHUsl, MPUMEHEHHUIO PA3JIMYHBIX METOJ0OB IMO3Ha-
HUS;

— BJIAZleTh BUJAMU [eATeJIbHOCTH M0 NOJIyYeHHWI0O HOBOI'O 3HaHHH,
ero MHTeplpeTalyu, Npeo6pa3soBaHUI0 U IPUMEHEHHUIO B pas-
JIMYHBIX y4eOHbIX CUTyalUsAX, B TOM 4McCJe IPU CO3JaHUU yieb-
HBIX IPOEKTOB B 06/1aCTH PU3UKH;

— BBIAIBJIATE NPUYUHHO-C/IEeCTBEHHbIE CBA3UM M aKTyaJM3UpPOBaTh
3ajady, BbIJBUTaTb THIIOTe3y e€ pellleHUs], HaxXxOAUTb apryMeH-
ThI JJI JJOKa3aTeJbCTBA CBOMX YTBEPXKJEHWUH, 3aJlaBaTb NapaMme-
TPBI U KDUTEPHUH PELleHUs;

— aHaJIM3UPOBAThb NOJIyYeHHble B XOJie pelleHUd 3aJa4u pe3yJsbTa-
Tbl, KPUTHUYECKH OLeHWBAaTb WX JOCTOBEPHOCTb, NPOrHO3UPO-
BaTb U3MeHEeHME B HOBBIX YCIOBUSAX;

— cTaBUTb U GOpPMyJIMPOBaTh COGCTBEHHble 3ajJayd B ob6pa3oBa-
TeJIbHOU [1eTeJbHOCTH, B TOM YHCJe NPU HU3yYeHUU GU3BUKH;
— JlaBaTb OLEHKY HOBBIM CHUTyal{sM, OLleHUBaTb NMPUOOGPETEHHBIN

OIBIT;

— yMeTb NepeHOCUTDb 3HaHHUA Mo $U3UKe B MPAKTUYECKYIO 06J1acTh
KU3HeeATe/bHOCTY;

— yMeTb UHTErpUpoOBaTh 3HAHUS U3 PAa3HBIX [IpeIMETHbIX obJiacTel;

— BBIJBUraTh HOBble HJeH, NpeAjaraTb OpUTrHMHaJbHble MOAXOAbBI U
pellleHUs; CTaBUTb MpPoGJEeMbl U 33JayH, JOIycKawolide ajbTep-
HaTUBHbIE pellleHUs.
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Paboma ¢ ungpopmavyueii:

— BJIQJIETh HaBbIKaMHU MOJy4eHUs HHPoOpMaluu (U3UYECKOro CO-
JlepKaHUsA U3 WCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSITEJbHO OCY-
LIECTBJATh MOWCK, aHA/IM3, CUCTEMATHU3ALMI0 U UHTEPNPETALHUIO
nHbOpMalMU Pa3JUYHBIX BUAOB U GOpM IpejCcTaBJeHUS;

— OLIEHUBATh JIOCTOBEPHOCTh HHpOpMaLUY;

— HCIO0JIb30BaTh CpeJ/icTBA MHPOPMAIMOHHBIX MU KOMMYHHKAIIHUOH-
HbIX TEXHOJIOTUH B pelleHUU KOTHHUTHUBHBIX, KOMMYHHKaTHB-
HBIX W OpPraHU3alMOHHBIX 33/lad C COOJIJIEHHEM TpPeOOBaHUU
3PrOHOMHMKH, TEXHUKU 6e30MacHOCTH, TUTHEHBbl, pecypcocbepe-
>)KEeHU$, NMPABOBbIX U 3THUYECKUX HOPM, HOPM HHPOpPMAIMOHHOU
6e301aCHOCTHY;

— CO3/laBaThb TEKCTbl PU3UUYECKOTO COJEPKAHUA B pas3JIMYHbIX Pop-
MaTax C y4éTOoM Ha3HauyeHUs HHPOpMAIUM U IleJeBOH ayauTo-
puy, BbIOMpas ONTHMaJibHyl0 GoOpMy IMpefcTaBJIeHUs U BU3ya-
JIN3AIUH.

YHuBepcanbHble KOMMYHUKaTMBHbIE [EeMCTBUA

Oowernue:

— OCYUIeCTBJSATH 06leHUe Ha ypoKax GU3UKH U BO BHEYPOUHOU
JesTeJIbHOCTY;

— pacro3HaBaTh MPeANOChIIKA KOHQIHUKTHBIX CUTyallud U CMST-
4aTh KOH(PJIUKTHI;

— pa3BEépHYTO U JIOTUYHO U3J1araTh CBOIO TOUYKY 3PEHHUSI C UCI0JIb-
30BaHHEM SI3bIKOBBIX CPEJICTB.

CoemecmHan deamenbHOCMb:

— NOHUMATh M KCHOJIb30BaTh NPEUMYIECTBA KOMaHJHOW W WUHJU-
BU/AYaJIbHOU paboThI;

— BBIOUPATh TEMATHUKY U METOJbl COBMECTHBIX JIEHCTBUH C Y4ETOM
OGIIMX HMHTEPECOB M BO3MOKHOCTEH KaXKJOro 4YJeHa KOJIJIEeKTH-
Ba;

— NPUHUMATh LieJU COBMECTHOH /[esiTeJIbHOCTH, OPraHU30BBIBATH
U KOOPJIUHUPOBATb JEHCTBUS MO €€ JOCTHKEHHUIO: COCTaBJSATHb
IJIaH JeWCTBUH, pacupefiessiTb POJHA C Y4YETOM MHEHHH y4acT-
HUKOB, 00CY>X/IaTh Pe3yJIbTaTbl COBMECTHOU paGoThI;

— OLIEHUBaTh Ka4yeCcTBO CBOEro BKJ3ZAa M KaXK/JOro yYacTHHUKA KO-
MaH/Zbl B OOLIMH pe3yJbTaT MO pa3pabOTaHHbIM KPUTEPHUSIM;

— mpejJsiaraTh HOBble MPOEKTHI, OLEHHWBATh HJIed C TO3UIUU HOBH3-
Hbl, ODUTUHAJIBHOCTH, NPAKTUYECKOW 3HAYUMOCTH;

— OCyUIeCTBJISITh MO3UTHBHOE CTpPAaTEruvyeckoe IMOBeJeHUe B pas-
JIMYHBIX CUTyalMsX, MPOSIBJISITb TBOPYECTBO U BOOOpaXKeHHUeE,
ObITb UHUIIMATHUBHbBIM.



YHMBepcaﬂbele perynaTuBHblie pevcTBUA

Camoopzanuzayusn:

— CaMOCTOSITEJIbHO OCYIIECTBJISATh NO3HABATEJNbHYIO JEeATEeJTbHOCTh
B 006/1acTU PU3UKU U aCTPOHOMHH, BBISIBJAATb NpPOOGJEMBI, CTa-
BUTb U GOpPMYJIMPOBaThL COGCTBEHHBIE 33/]a4l;

— CaMOCTOSITeJIbHO COCTaBJSITb IJIAH pelleHHUs pacyéTHbIX U Kaue-
CTBEHHBIX 33/ia4, IJIaH BBINOJHEHUS NpPaKTU4YeCKOW paboThl C
y46TOM HMMEWIUXCSI PEeCcypcoB, COOCTBEHHBIX BO3MOXXHOCTEH U
npeAnoYTeH Ul;

— /laBaTh OL|€HKY HOBBIM CHUTYyaLUsIM;

— pacuMpsATh paMKH y4e6HOT0 NpeJjMeTa Ha OCHOBE JIMYHbIX NIpeJi-
MMOYTEHUH;

— JieJlaThb OCO3HAHHBIN BbI6OD, apryMeHTHPOBAThb ero, 6paTh Ha ce-
051 OTBETCTBEHHOCTD 3a pElIeHUE;

— OLIeHHBaTh NPUOGPETEHHBIN OMBIT;

— cnoco6cTBOBaTh GOPMHUPOBAHUIO U MPOSIBJIEHUIO 3PYAULIMU B 00-
JacTu GU3MKH, NMOCTOSTHHO MOBBIIIATh CBOM 06pa3oBaTesbHbIN U
KyJIbTYPHBIN YPOBEHb.

CamoKkoHmpos:

— JlaBaTb OLIeHKY HOBbIM CUTyallusM, BHOCUTb KOPPEKTHUBHI B Jie-
ATEeJIbHOCTD, OLLleHUBATbh COOTBETCTBUE Pe3yJbTAaTOB LieJfM;

— BJIaJleTb HaBblKaMH I03HaBaTeJbHOU pedieKCHU KaK OCO3HaHHUA
coBepllaeMbIX JeWCTBUW MU MBICJWTE/NbHbIX INPOLLECCOB, HUX pe-
3yJIbTAaTOB U OCHOBAHHWM; MCII0JIb30BaTh NPHUEMBI pedJieKCUU JJ1d
OLleHKH CUTYyallud, BbIGOpa BEPHOI'O pelleHHs;

— yMeTb OLleHUBAaTb PHUCKH U CBOEBPEMEHHO NPUHUMATh pellleHUs
10 UX CHUXKEHHUIO;

— NPUHUMATb MOTHBBI M apTyMeHTHI APYrUX MPU aHaIHU3e pe3yJib-
TaTOB JesATeJlbHOCTH.

Ilpunamue ce6s u opyzux:

— NPUHUMATh cebsl, IOHUMasA CBOU HEeJOCTAaTKH U JOCTOUHCTBA;

— NPUHUMATb MOTHBBI M apryMeHTbI JPYTUX IPY aHAIU3€e pe3yJib-
TaTOB AeATEeJbHOCTH;

— NpU3HaBaTb CBOE MPaBO U NpPaBO JPYyTrUX Ha OLIHMOKH.

NPEAMETHbBIE PE3Y/IbTATDI
10 knacc

B nporecce uzydenus kypca pusuku 6azoBoro ypoBas B 10 kiac-
ce YYCeHHUK Hay4dHTCS:
— JAEMOHCTPHUPOBATh Ha MpHUMEpax pojb U Mecto (pusmku B ¢op-
MHPOBAaHHUHN COBPEMEHHOI HaydYHOW KapTHUHBI MUPA, B pa3BUTHHU
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COBPEMEHHONW TEXHHKH W TEXHOJIOTHMH, B NPAaKTHUYECKOW Ies-
TEJILHOCTH JIIOACH;

YYHUTBIBATh TPAHUIIBI IPUMEHEHUSI U3YYCHHBIX (PU3NYECKUX MO-
JieJieii: MaTepralibHas TO4YKa, HHEpIUaAJIIbHasl CUCTeMa OTCUETa,
abCoOJIIOTHO TBEPJIOE TEJIO, UACAIBHBIN Ia3; MOACIN CTPOCHUS
razoB, >KUJAKOCTEeH M TBEPABIX TEN, TOYCUYHBIN DIIEKTPUUYECKUH
3apsiJ1 IpU pelIeHUH (PU3NIECKUX 3aJ1ad;

pacno3HaBaTh (GU3NYECKHE SIBJICHUSI (IPOLIECCHI) U OOBSICHATH
X Ha OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KWHETHYEe-
CKOM TEOPHUHU CTPOCHUS BEIIECTBA U DJICKTPOJIMHAMHUKH: PABHO-
MEpPHOE U PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JIBUYKEHUE, CBO-
OonHOE majeHue TeJl, JBM)KEHHE N0 OKPY>KHOCTH, WHEpPIUs,
B3auMojiericTBue Tei; auddys3us, OpOyHOBCKOE HOBUKEHUE,
CTPOEHME KUAKOCTEH M TBEPIBIX TEJI, U3BMEHEeHNEe 00bEMa Tell
pu HarpeBaHuH (OXJIAXKJIEHUH), TENJIOBOE paBHOBECHE, HCIIa-
peHue, KOHJIeHcanusl, TIaBJIeHHue, KpUCTAJLUIN3allusl, KUIeHue,
BJI&JKHOCTh BO3]/1yXa, IOBBIILIEHHUE JIAaBJICHUsS ras3a IpyU €ro Ha-
TPEBAaHUM B 3aKPBITOM COCY/JI€, CBSI3b MEXJy MapaMeTpaMH CO-
CTOSIHHUSI Ta3a B U30IIpoleccax; dISKTpU3alus Tej, B3auMoaei-
CTBHE 3apsAI0B;

ONHCHIBATh MEXaHUYECKOE IBU)KCHHUE, HCIOJIB3Ysl (GHU3NYEeCKUEe
BEJIMYUHBI: KOOPAUHATA, IYTh, IIEpEMENICHUE, CKOPOCTbh, YCKO-
peHue, Mmacca Teja, cujia, UMITyJIbC Tejla, KHHeTHYecKasl dHep-
rus, NOTEHIMaIbHAasA YHEPIUs, MeXaHH4decKasl paboTa, MeXaHU-
gecKkas MOULIHOCTB; IIPH ONHCAaHUH NPAaBHUJIBHO TPAaKTOBaTh (u-
3UYECKHH CMBICII UCIIOJb3yEMBIX BEJIMYUH, UX O0O3HA4YCHUSA U
€IMHHUIIBI, HAXOAUTH (POPMYJIBI, CBS3BIBAIOIINE NAaHHYIO pu3uye-
CKYIO BEJIMYHHY C IPYTUMHU BEJIMUYHHAMU;

ONHCHIBAaTh M3YYCHHBIE TEIUIOBBIE CBOWCTBAa TEJI M TEIJIOBBHIE
SIBJICHUSI, UCOOJIB3YsT (PU3NYECKHE BEJIMYHMHBI: JaBJICHHE rasa,
TeMIeparypa, CpeaHsiss KHHEeTHYEeCKass dHEePTUsl XaOTHYESCKOTrO
JIBUKSHUST MOJIEKYJI, CpeTHEKBagpaTHYHasi CKOPOCTh MOJISKYI,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHsISI dHeprus, pabora rasa, KO-
3G GUOUEHT NOJIE3HOrO NSHCTBHS TEIUIOBOIO ABUTATENS; NPHU
OINMMCAaHUU IPABUIIBHO TPAKTOBATb (DU3HUECKUU CMBICI HCIIOJb-
3yeMBIX BEJIWYHH, UX 0003HAYCHUS M €IWHHULBI, HAXOAUTH Pop-
MYJIBI, CBS3BIBAIOIINE JaHHYIO (PU3UUECKYIO BEJIMYHHY C IPY -
THMHU BEJIMYUHAM;

ONHCHIBAaTh W3yYCHHBIE DJISKTPUYSCKHE CBOHCTBA BelleCTBa U
IEKTPUICCKUE SIBICHUS (IIPOIIECCHI), UCIONB3YsT (PU3UIECKUES
BEJIMYUHBI: 3JIEKTPUUYECKHUI 3apsifi, JIEKTpUIECcKOoe I10Jie, Ha-
OpsDKEHHOCTH MOJIS, TIOTEHIIUAJI, Pa3HOCTH ITOTEHIHAIOB; MPHU



ONMCaHWH NMPAaBUJIBHO TPAKTOBATH (PU3NYECKUI CMBICIT UCITOJTh-
3yEeMBIX BEJIMYHH, UX 0003HAUECHUS U €IUHUIIBI; YKa3bIBaTh (Hop-
MYJIBI, CBSI3BIBAIOIINE JAaHHYIO (PU3NYECKYIO BEJIUYNHY C APYyTH-
MU BEJIMYNHAMU;

aHaJIM3UPOBaTh (PU3HUUECKHUE MPOIIECCHI U SIBICHUS, UCIIOJIB3YS
(¢puznvueckre 3aKOHBI U TIPUHIIUIIBI: 3aKOH BCEMHUPHOTO TSTOTE-
Hus, I, II u III 3akoHsl Hhi0TOHA, 3aKOH COXpaHEHHUSI MEXaHU-
YEeCKOW DPHEPruM, 3aKOH COXPaHEHUS UMITYJIbCa, IIPUHIINI CY -
NEepHO3UNUN CHJI, IPUHIIUI PaBHOIIPABUS WHEPIHUAIBHBIX CH-
CTEM OTCYETA; MOJIEKYJISIPHO-KHHETHUYECKYIO TEOPHUIO CTPOCHUS
BEIIECTBA, T'a30BbI€ 3aKOHBI, CBSI3b CpEIHEW KWHETHUYECKON
SHEPTrUM TEILIOBOTO ABHMKESHHS MOJIEKYJI C aOCOIIOTHON TeMIie-
paTypo#, IepBblii 3aKOH TEPMOJAWHAMHUKHN; 3aKOH COXPaHECHUS
IEKTPUYECKOTO 3apsiza, 3akoH KyJioHa; mpu 3ToOM pa3indaThb
CJIOBECHY10 (hOPMYJIMPOBKY 3aKOHa, €ro MaTeMaTH4YeCKOe BbIpa-
>)KeHHUE U yCJIOBUsI (IPaHUIIbI, 00JIACTH) IPUMEHHUMOCTH;
O61)$ICHSITI) OCHOBHBIC ITPHUHITUIIBI ﬂeﬁCTBHﬂ MallluH, r[pI/I60pOB 58
TEXHUYECKUX YCTPOMNCTB; pa3yindyaTh yCJIOBUS UX 0€30I1aCHOIrO
HCITIOJIB30BaHUA B HOBCC)]HCBHOﬁ KHU3HU,

BBIIIOJIHATH SKCHEPHUMEHTHI IO HCCIEAOBAaHMIO (PU3MYECKUX SIB-
JICHHH U MPOLECcCOB C HCIIOJB30BAHUEM IPSAMBIX M KOCBEHHBIX
W3MEpeHUl: TIpU 3TOM (popmMynnpoBaTh NpodieMy/3aady U TH-
rnore3y y4eOHOIro 3KCIHEPUMEHTa; cOOMpaTh YCTAHOBKY W3 IpE -
JIO)KEHHOTO O00O0pyAOBaHMs; IPOBOAUTE ONBIT M (HOPMYIHPOBATH
BBIBOJIBI;

OCYILECTBIISITh NPSIMBIE W KOCBEHHBIE H3MEpPEHHS (QU3UUSCKHX
BEJIWYHH; IIPU 3TOM BBEIOHpPATh ONTHMAaJIbHBIH CIOCOO M3MEpEHUs
M HUCHOJIB30BaTh M3BECTHBIE METONBI OLIEHKH IOTPEIIHOCTEeH Hu3-
MEPEHUU;

HCCJIENOBaTh 3aBUCHUMOCTH MEXIy (PU3NYECKHMHU BEIUYHUHAMH
C HCITOJIB30BaHUEM MPSIMBIX U3MEPEHUN: MPH 3TOM KOHCTPYHUPO-
BaTh YCTAHOBKY, (PMKCHUPOBATH PE3yJIbTAThl ITOJy4EeHHOW 3aBH-
cuMOCTH PU3WYESCKHUX BEIHYWH B BHIE TaOmUIl U rpadukoB, me-
JIaTh BBIBOJBI IO Pe3yJbTaTaM HMCCIICIOBAHUSA;

cobrogaTh mpaBwuia 0€30MacHOTO TpyAa IPH IMIPOBEASHUHN HCCIIe-
JIOBaHUI B paMKaxX y4eOHOTO 3KCIIEpHUMEHTa, yI4eOHO-HUCCIIeI0Ba-
TEIBCKOW U MPOEKTHOW JESITEILHOCTH C HCIIOJIB30BAHUEM H3MeE-
PHUTEIBHBIX YCTPOUCTB U TabOpPaTOPHOTO 000PYIOBAHUS;

pemars pacuyéTHBIC 3a1a9M C SIBHO 3aJJaHHOU (DU3UIECKOU Moe-
JIBIO, UCTIONB3ys (DU3NUEeCKHe 3aKOHBI M NPHUHLHIIBI, Ha OCHOBE
aHaJu3a yCIJIOBHS 3aJadd BbBIOUpAaTh (PU3WYECKYIO MOJIENb, BHI-
ensaTh GU3NIEeCKHe BEITMYUHBI U (POPMyIIbl, HEOOXOIUMBIE JJIsI
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e€ pelleHus, TPOBOJAUTh Pacy€Thl U OLIEHUBATh PEAJILHOCTH MO-
JIYYEHHOTO 3HAYCHUS PU3NICCKOU BEIIUUUHEIL,

— peulaTth KadeCTBEHHBIE 3aJlauM: BBICTpauMBaTh JIOTUUYECKH He-
OPOTUBOPEUYUBYIO LIEMOYKY PACCYXKJICHHUM C ONMOPOU Ha U3YyUEH-
HBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYCCKUC SBICHUI;

— WCIIOJIB30BaTh MPHU PEIICHUH YUYCOHBIX 3a/1a4 COBPEMEHHBIC HH-
¢dopMarMoOHHBIC TEXHOJIOTHH /TSI TOUCKA, CTPYKTYPHUPOBAHUS,
HHTEPIIPETAIlUN U IIPEIACTABICHUSA Y4eOHOH M HAyYHO-HOMYJISIp-
HOU WH@OpMaIHUH, MOJTYYCHHONW W3 Pa3IUIHBIX HUCTOUYHHUKOB;
KPUTHYCCKU aHAJTU3UPOBATH MOJy4YaeMyI0 HH(GOPMAIIHO;

— MPUBOJUTH IPUMEPHI BKJIaJa POCCUUCKHX M 3apyOCI)KHBIX Yy4&-
HBIX-(QU3UKOB B Pa3BUTHE HAyKH, OOBSICHCHHUE IMPOIIECCOB OKPY-
JKarollerTo MUpa, B pa3BUTUE TEXHUKU U TEXHOJOTHUH;

— HCMOJB30BaTh TCOPETUYCCKUE 3HAHUS MO (PHU3UKE B IMOBCCIHECB-
HOM JKHU3HU JUIsT oOecrieueHus 0€30MacHOCTH TPU OOpaIleHUuH C
HpI/I60paMI/I U TCEXHHUUYCCKHUMHU yCTpOﬁCTBaMH, JJIsL coxpaHeHm{
3JIOPOBbSI M COOJIIOJICHHS HOPM 3KOJOTHYECKOTO IMOBEICHUS B
OKpY>Karllel cpene;

—pa60TaT1) B prHHC C BBIIIOJIHCHUECM pa3m/1qm)1x COIINAJIBHBIX
poJsiei, miaHupoBaTh pabOTy TPYIIIBI, PAllMOHAJIBHO paclpeie-
JISITh  O0SI3aHHOCTH M IUIAHUPOBAaTh JICSITEJIBHOCTh B HECTaH-
JapTHBIX CHUTyalUsX, aJeKBaTHO OIICHWBATh BKJIAJ KaXXJAOTO M3
YYaCTHHUKOB TPYINbl B PEHICHHE paccMaTpUBaeMOU MHpOOJIeMBbI.

11 knacc

B mporiecce uzydenust kypca ¢pusuku 6a3oBoro ypoBHs B 11 kiac-

CE€ YUYEHHUK HAYyUYUTCS:

— JIEMOHCTPHUPOBAaTh Ha MpHUMeEpax pojb U MecTto (pusuku B dop-
MHPOBAaHUN COBPEMEHHOM HAay4HOU KapTHUHBI MHUpPa, B Pa3BUTHUU
COBPEMEHHON TEXHUKM M TEXHOJOTWM, B MNPAKTUYECKOH nesi-
TEeIILHOCTH JIIONEH, MEeIOCTHOCTh M €MWHCTBO (PU3MUEcKOd Kap-
THUHBI MUPA;

— YYHUTBIBATh I'PAHUIIBI IPUMEHEHMSI N3YYECHHBIX (PU3NIECKUX MO-
JAeJIei: TOUEYHBIN 3JIEKTPUYECKUH 3apsi/, J1yd CBETa, TOYEUYHbIN
HCTOYHUK CBETa, SJAE€pHAsI MOJEIb aroMa, HyKJIOHHasi MOJEIb
aTOMHOTO siApa MpH pemeHun GU3NIECKUX 3a/1a4;

— pacmo3HaBaTh (pHU3MUEcKUe SBICHHUSA (MPOIECCh]) U OOBICHITH
MX Ha OCHOBE 3aKOHOB 3JIEKTPOJIMHAMHUKHA M KBAHTOBOU (pHU3HMKHU:
3JIEKTpUYEcKass MPOBOAMMOCTH, TEIUIOBOE, CBETOBOE, XHMHYE-
CKO€, MarHuTHOE NEeWCTBUs TOKa, B3aWMOJICHCTBHE MAarHHUTOB,
3JIEKTPOMArHUTHasT WHIYKIOWS, NEWUCTBHUE MarHUTHOIO IMOJS Ha
MIPOBOJHUK C TOKOM M JIBHKYIIUHUCS 3apsiil, DIIEKTPOMAarHUTHBIE



KoJIeOaHUsS W BOJIHBI, MPSIMOJIHMHEHHOE pacnpoCTpaHEHHE CBETa,
OTpaXeHHe, NpeJoMIIeHHe, uHTepdepeHnus, nudpakous 1 10-
JISIpU3alus CBeTa, JWUCIIEPCHUs CBeTa; (OTODIIEKTpHUYSCKHU d¢-
dexr (potorddekrt), cBeTOBOEC HABICHHWE, BO3HUKHOBCHHUC JIH-
HEWYaToro CIIEKTpa aToMa BOJIOpOJAd, €CTEeCTBEHHAass U HCKYC-
CTBEHHAasl PaINOAKTUBHOCTH;

ONMHUCHIBATh H3YyYECHHBIC CBOICTBa BemecTBa (AJIEKTpUYECKUE,
Mar"HuTHBIE, OINTHYECKHE, DJIEKTPHUYECKYIO IPOBOIMMOCTEH pas3-
JIMYHBIX CpeN) M JIJIEKTPOMAarHUTHBIE SIBJIICHUs (IPOILECCHl), WC-
MoJIb3ysl (PU3UYECKUEe BEJIIMYHUHBI: DJIEKTPHUYSCKUM 3apsj, cuiia
TOKa, DJIEKTPUYECKOE HAMPSIKEHHUE, JJIEKTPUYECKOE COMPOTHUB-
JIeHHe, pa3HOCTh mnorteHuuaiaos, DJIC, pabora TOKa, WHIYKIIUS
MarHuTHOTO TOJIsl, cuiia Amrepa, cuia JlopeHna, WHIYKTHUB-
HOCTh KaTyIIKH, SHEPTHUs JJISKTPUYECKOTrO0 M MAarHUTHOTO IIO-
JIeW, MepuoJi U 4YacToTa KoJjiebaHWil B KOJieOaTeJIbHOM KOHTYpE,
3apsiJi M cujla TOKa B MpOIecce TAPMOHUYECKHUX BJIEKTPOMAarHur -
HbIX KoJIeOaHHH, (OKYCHOE pacCTOSIHWE W ONTHYecKas CHIia
JIMH3BI; TPU ONHWCAaHUU MNPABHIBHO TPaKTOBaTh (HUINUYECKHUH
CMBICJI HCITIOJIB3YEMBIX BCJIHNYUH, HUX O603Ha‘ICHI/I$[ U CIAUHUIIBI,
yKa3bIBaTh (POpPMYJIbI, CBSI3BIBAIONINE JAaHHYIO (PU3HYECKYyIO Be-
JIMYUHY C APYTHMU BEIUYUHAMU;

OINMCHIBATh HM3YYECHHBIC KBAHTOBBIE SIBICHHS M IIPOLIECCHI, HC-
MOJb3ysl (U3NYECKHE BEJIHWYHUHBI: CKOPOCTH 3JIEKTPOMAarHuT-
HBIX BOJIH, JUIMHA BOJIHBI M 4acCTOTa CBETA, SHEPIUs U HUMITYyJIbC
¢oTona, nmepuon noirypacmnaza, dHEpPrusi CBsI3U aTOMHBIX SIAEP;
IIpY OMMCAaHWUH MPABIILHO TPAKTOBAaTh (PU3MYECKHUH CMBICT HC-
MOJIb3YEMBIX BEJIIMYMH, MX OOO3HAa4YeHHs M EJUHHULBI; YKa3bl-
BaTb (OPMYJIBI, CBSA3BIBAIOIINE JAHHYIO (U3HMYSCKYIO BEIUYH-
Hy C OPpYTHMH BEIIMYWHAMU, BBIYHCIIATH 3HadeHHE (U3NUECKOU
BEJINYHHBI;

AHAIN3UPOBATh (PU3MYECKHE MPOLECCH M SBJICHUS, HCIIOJIB3YS
¢usmueckue 3aKOHBI U ONPUHIUNBL: 3aKOH OMa, 3aKOHBI IOCIIE-
JIOBaTEJILHOTO W MapajuIeIbHOTO COEIWHEHHS] NPOBOJHUKOB, 3a-
KOoH Jlxoyns—JleHna, 3aKOH »SJIEKTPOMArHUTHOW WHAYKIIWH,
3aKOH TNPSAMOJIMHEIHOTO PacHpOCTpaHSHUsI CBeTa, 3aKOHBI OTpa-
JKeHHsI CBETa, 3aKOHBI IPEIIOMJICHHUS CBETa; ypaBHEHHE OIH-
mreiiHa 11 porodrdderra, 3aKOH COXpPaHCHHUS YHEPTrHU, 3aKOH
COXpaHEHHsI HMIIYJIbCa, 3aKOH COXPaHCHHsS DICKTPHUUSCKOTO
3apsaa, 3aKOH COXpaHEHHsT MacCOBOTO YHCIA, MOCTYJAThI
Bopa, 3akoH paaHOakTHBHOrO pacliaga; NOpH 3TOM pas3inyarhb
CIIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €ro MaTEeMaTHUYE€CKOE BBI-
pakeHHe W ycioBuUs (TpaHHULBI, 00JaCTH) NMPHUMEHHUMOCTH;
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— OIpenessITh HalpaBJIIEHHE BEKTOpPAa MHAYKIHMHW MarHUTHOTO IOJIS
IPOBOJHHUKA C TOKOM, cuiibl AMnepa u cuibl JlIopeHa;

— CTPOWTH M ONHCHIBATh N300pakeHUE, CO3/1aBa€MOE IIIIOCKUM 3€p-
KaJIOM, TOHKOM JIMH30H;

— BBINOJHATH DKCIEPUMEHTHI 0 HCCJIEIOBAHHUIO (QU3HYECKUX SIB-
JIGHHIl M MOPOIECCOB C HCIIOJb30BAaHHUEM IIPSIMBIX M KOCBEHHBIX
U3MEpPEHUN: NpU 3TOM (OpPMYIIHPOBAThH NMpodiIemMy/3amady U TH-
noTe3y y4eOHOro SKCIEepUMEHTa; COOMpaTh YCTAaHOBKY W3 Mpe.-
JIOXKEHHOTO 00OpYyA0OBaHUsI; IMIPOBOMUTH OIBIT M (POPMYyIHUPOBATH
BBIBO/JIBI;

— OCYIIECTBIISITh TIPSIMblE W KOCBEHHBIE H3MEpPEHUs] (DU3MYECKUX
BEJIMYHWH; TIPU 3TOM BBIOHpPATh ONTUMAJIBLHBIA CITIOCOO M3MEPEHHUS
U UCHOJIb30BaTh U3BECTHBIE METOMbI OLIEHKH MNOTPENIHOCTEeN Hu3-
MEpEeHUH;

— HCCIeIoBaTh 3aBUCUMOCTH (DU3MYECKUX BEJIIWMYMH C HUCIIOJIH30Ba-
HUEM MPsSMBIX U3MEPEHUN: NIPU 3TOM KOHCTPYHUPOBATh YCTaHOB-
Ky, (puKCcUpoOBaTh pe3yibTaThl MOJYYSHHON 3aBUCUMOCTH (U3H-
YCCKUX BCJIMYHUH B BUJC Ta6JTI/II_I nu Fpa(bI/IKOB, Acj1aTb BbIBOJbI
0 pe3yJabTaTaM HCCIIEIOBAaHUS;

— cobOmronaTe mpaBmia O€30MMacHOTO TpyAa IIPH HPOBEASHUH HC-
CIeIOBaHMH B paMKaxX Y4YeOHOro 3KCIEpHMEHTa, Yy4eOHO-HUC-
CJIeNOBATEIIbCKOM M IIPOEKTHOM HAEATENBHOCTH C HCHOJIb30Ba-
HHUEM H3MEPHUTEIBHBIX YCTPOWCTB M JabopaTOpHOro o6opyHo-
BaHMUSI;

— peurath pacdy€THbIC 3aJla4¥ C SBHO 3aJlaHHOW (pU3UUecKoil Moje-
JIBI0, UCTONB3ys (PU3NUYECKHEe 3aKOHBI MU NPUHIUIIBI; HA OCHOBE
aHaJIM3a yCJIOBHUA 3aJa4yd BBIOMpPATh (PU3UYECKYI0 MOJAEIb, BBI-
nensaTh (GU3NYEeCKUe BEIHUYUHBI U (POPMYIIbI, HEOOXOAUMBIE IJIs
e€ pelIeHUs, MPOBOAUTh pacu€Thl U OLEHUBATh PEATBHOCTH IIO-
JIy4E€HHOTO 3HauY€eHHs (PM3NIECKON BEIIMYINHBI;

— pelraTh KadeCTBEHHBIE 3aJladd: BBICTPAWBaTh JIOTHMYECKH He-
OPOTUBOPEUYUBYIO LIEMOYKY PACCYKJICHHUHU C ONOPOU HA HU3yUYEH-
HBbIE 3aKOHBI, 3aKOHOMEPHOCTH W (PU3HUECKHE SBICHUSA;

— HCHIOJIB30BaTh IIPH PEIICHUN Y4eOHBIX 3a/1ad COBPEeMEHHBIE UH-
(opManmoHHBIE TEXHOJIOTHH JUISI TOMCKA, CTPYKTYPHUPOBAHUS,
HHTEPIPETALNN U TPEACTABICHNS yIeOHON U HAyYHO-TIOIYJISIp-
HOW WH}OpMaNUH, MOTYYEHHONH M3 Pa3JINUYHBIX WUCTOYHUKOB;
KPUTHYECKH aHAJIU3UPOBATH MNOJydaeMyI0 HH()OPMAIIHIO;

— OOBSICHITH NMPUHIMIIBI ACHCTBUSI MAalINH, TPUOOPOB U TEXHUUE-
CKHX YCTPOMCTB; pa3iandaTh YCJIOBHUS WX O€30MAaCHOTO HCIIOJNb-
30BaHUs B IOBCEIHEBHOM KU3HU;



— HIPpUBOAWUTL NPHUMCPBI BKJIaaa pOCCHﬁCKHX nu 3apy6C)KHI>IX y‘{é-

HBIX-(DU3UKOB B pa3BUTHE HAYKH, B OOBSICHEHHE TPOIECCOB
OKpY’KaIoIIeT0 MHpa, B Pa3BUTHE TEXHUKH M TEXHOJIOTH;
HCIIOB30BaTh TEOPETUYECKUE 3HAHUS MO (U3HUKE B ITOBCEIHEB-
HOHM >XM3HM 111 oOecriedyeHus: 0€30ITacHOCTH Tpu OOpallleHuu C
npubopaMyu U TEXHHYECKUMH YCTPOWCTBaMHU, [UISI COXPaHEHHUS
3I0pPOBbSI U COOJIIONEHUSI HOPM DKOJIOTMYECKOTO TOBEJIEHHS B
OKpYy>Karollei cpene;

paboTtaTh B IpyIle C BHIIIOJIHEHUEM Pa3JIMYHBIX COIUAITBHBIX PO-
JIeH, TIAaHUPOBaTh paboTy IpyMIIbl, pallMOHAIBHO PAaCIpPEIensiTh
00SI3aHHOCTH W IUIAHUPOBATh JIESITEJIBHOCTh B HECTaHJIapTHBIX
CHUTYyallHsX, aJleKBaTHO OILIEHUBATh BKJAJ KaXXJOTO U3 y4YacTHHU-
KOB TPYIIIHI B PEIICHUE paccMaTpuBaeMoOi poOJIEMBI.
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COAEPXAHMUE YYEBHOIO NPEAMETA «®U3UKA»
(BA30BbIU YPOBEHD)

10 knacc
PA3AEN 1. ®U3MKA U METOAbI HAYYHOI O NMO3HAHMA

dusznka — Hayka o npupone. Haydnble MeTOabI HO3HAHUST OKPY -
JKaroliero Mmupa. PoJsib 9KcnepuMeHTa U TEOpUU B IIpoLiecce Mo3Ha-
HUSI TIPUPOJIBL. DKCIIEPUMEHT B (PU3UKE.

MonenupoBanue (pU3NMYECKUX SBICHUH M mpoueccoB. HayuHbie
rumnore3bl. PU3nyeckre 3aKOHBI U TEOpHU. [ paHWUIBI TPUMEHHUMO -
cTu (pu3nyecKkux 3aKOHOB. [IpHHIIMI COOTBETCTBUSI.

Ponb n mecto ¢uznkm B pOpMHUpOBAaHHN COBPEMEHHOW HAy4YHOM
KapTUHBI MUpa, B MPAKTHYECKOHW JESTEIbHOCTH JIOJIEH.

Jemoncmpayuu

1. AnanoroBele U UH(DPOBBIE U3MEPUTEIBLHBIE NTPHUOOPHI, KOM-

MBIOTEPHBIE JIATYHUKU.

PA3AEN 2. MEXAHUKA
Tema 1. Kunematuka

MexaHudyeckoe paBukeHHE. OTHOCHUTEIBHOCTh MEXaHHYECKOTO
nBmwxkeHusi. Cucrema orcuéra. TpaexkTopus.

Ilepemerienue, cKOpocTh (CpelHssI CKOPOCTb, MTHOBEHHAsI CKO-
POCTB) M YCKOpPEHHNE MaTepHabHOMN TOUYKH, UX MPOEKIIUU Ha OCHU CHU-
ctembl KoopauHat. ClioXeHHue epeMeIeHHN U CII0KEHHE CKOPOCTEH.

PaBHOMEpHOE M PABHOYCKOPEHHOE MNPSIMOJIMHENHOE ABHUKECHUE.
I'paduxn 3aBHCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHS, IyTH
U TIepeMEeIeHUs MaTepUAIIbLHON TOUYKH OT BPEMEHH.

CBo6oHOE najieHue. Y CKOpeHHue CBOOOHOTO T1a/ICHUS.

KpuBonuneliHoe aBuxeHueE. [[BM)KEHHE MaTepUalIbHOM TOUYKHU IO
OKPY>KHOCTH C IIOCTOSIHHOM MO MOOYJIIO CKOPOCTHIO. YTJOBas CKO-
pocTb, nMuHEHHas ckopocthk. llepmon m wacrora oOpameHus. LleH-
TPOCTPEMUTEIBHOE YCKOPEHHE.

Texnuueckue ycmpouicmea u npakmuieckoe npumeHeHue: CIiv-
JTOMETP, IBMHXKEHNE CHAPSAA0B, ICHHBIE 1 pEeMEHHBIC Iepeaatn.

Hemoncmpauyuu

1. Mozxens cucTeMBl OTCYETA, MIUTIOCTPAUs KHHEMATHIECKUX
XapaKTEPUCTHUK JIBVXKCHUS.

2. IlpeoOpa3zoBaHue ABMKEHUN C HCIOJIB30BAHUEM MTPOCTHIX Me-
XaHU3MOB.

3. [lanenue Ten B BO3AyXE W B pa3peKEHHOM NPOCTPAHCTBE.



4. HaGnroneHue IBWKSHHUS Tella, OPOIICHHOTO O YTIIOM K TO-
PY30HTY U TOPU3OHTAIIBHO.

5. U3mepenne yckopeHUs cBOOOTHOTO MaJleHUS.

6. HampaBieHHe CKOPOCTH MPHU JIBUKCHUU MO OKPY>KHOCTH.

Yuenuueckuii Ikcnepumenm, aaéopamopuvie padomor’

1. N3yyeHue HEpaBHOMEPHOTO JBHIKCHUS C IEIIBIO OMPEACIICHUS
MTHOBEHHOMW CKOPOCTH.

2. NccrnenoBaHUE COOTHOIICHHS MEXIY ITYTAMH, MPOUACHHBIMH
TEJIOM 3a IOCJICIOBAaTECIbHBIC pPaBHBIC IMPOMEKYTKH BPEMCEHU
P PaBHOYCKOPEHHOM J[BIDKCHHU C HaYaJlbHOH CKOPOCTHIO,
paBHOU HyJIIO.

3. M3ydyeHue IBUIKCHUS IIApUKaA B BSI3KOU KUIKOCTH.

4. VI3ydyeHHe JIBHXCHUS Tejia, OPOINICHHOTO TOPU30HTAILHO.

TemMa 2. IMHaMuKa

ITpuauun orHocutensHocTHU ['anmunes. IlepBbiii 3akoH HproToHa.
HNHepuuanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. IlpuHuun cynepno3uimu cuil. Bropoit 3akoH
HrroToHa nj1s1 matepuaibHOW TOYKHU. Tperuit 3akoH HeroToHa ajist
MaTepUuaIbHBIX TOUEK.

3akoH BceMupHoOro taroreHus. Cuna tsoxectu. [lepBas kocmu-
4ecKasi CKOPOCTb.

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

Tpenue. Bunsl Tpenus (IIOKosl, CKOJBXEHUsI, KaueHus). Cuia
TpeHusa. Cyxoe TpeHue. Cuia TpeHUsI CKOJIBXEHUS U CUjla TPEHUS
nokos. Koadpdpunuent tpenus. Crua CONPOTUBIICHHUS IPH IBUKE-
HUU TeJla B )KUIAKOCTH UIIU Tas3e.

IloctymaTenpHOE U BpalaTelbHOE ABMKEHHE a0COJIIOTHO TBEPIO-
ro Tena.

MoOMEHT cuilbl OTHOCHTENBHO OcH BpamieHusd. Ilmedo cunbl. Yc-
JIOBHSI paBHOBECHsI TBEPAOTO TeaA.

Texnuueckue ycmpouicmea u npakmuiecKkoe npumenenue: mo-
IIUITHUKH, JBMKEHUE NCKYCCTBEHHBIX CITyTHHUKOB.

Hemoncmpauyuu

1. SIBneHne mHEPIIUHA.

2. CpaBHEHHE MacC B3aMMOJICHCTBYFOIIHUX TeIl.

3. Bropoii 3akon HproToHa.

4. MIamepeHune Cuil.

3neck M gajee MPUBOAUTCS PAaCIIMPEHHBIM II€peUeHb JIaOOpaTOPHBIX
paboT M ONBITOB, U3 KOTOPOTO YHUHTEJb JIeJIaeT BBIOOpP IO CBOEMY YC-
MOTpeHHIO ¢ yuérom BeiOpanHoro YMK u mmeromerocst 000pyaoBaHMUsL.
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5. Cnoxenue cui.

6. 3aBHCHUMOCTH CHIJIBI YIPYTOCTH OT JeOpMaIlnH.

7. HeBecomocTth. Bec Tena mpu yckOpeHHOM moabéMe W Iaje-
HUU.

8. CpaBHeHHE CHJI TPEHHUS OKOsI, KAUEHUS U CKOJIbKCHHUSI.

9. VYcnoBus paBHOBecHusl TBEPAOTo Teiia. BuIbl paBHOBECHSI.

Yuenuueckuit Ixcnepumenm, nadopamopHsle padoomault

1. Vzydenne ABWXKEHUsI Opycka IO HAaKJIOHHOM IJIOCKOCTH.

2. HccnenoBanne 3aBUCUMOCTH CWJI YIIPYTOCTH, BO3HHKAIOIIUX
B IIPY>KHWHE M PE3MHOBOM 00paslie, OT uX JedopMaluni.

3. HUccnenoBanue yclnoBUii paBHOBECHsI TBEPIOTO TeJia, UMEIOIIIE -
O OCh BpallleHHSI.

Tema 3. 3aKOHbI COXpaHeHUS B MeXaHUKe

Vmnynec MaTepHalibHOM TOYKU (Tejla), CHCTEMbI MaTepUAIIbHBIX
To4dek. IMnynbc CUIbl M1 U3MEHEHHE UMITYyJIbCca TeJia. 3aKOH coxpa-
HCEHHS UMITyJIbCa. PeakTtuBHOE JABHXKXCHMUC.
PaGoTra cunbl. MOIIHOCTh CHUJIBL.
Kunernueckasi sHeprusi MarepualibHOW Touku. Teopema 00 wu3-
MEHEHHUU KHHETHUUYECCKOM OHEPTHUH.
ITorenuuaneHas 3Heprusi. [loreHIManbHas 3HEprus ynpyro Je-
dbopmupoBanHoll npyxuHbI. [loTeHUIHanbHAs dHEPrUs Tejla BOIU3HU
HOBEPXHOCTHU 3EMIIH.
IToTeHnnanbHBIE U HENOTEHUHAIbHBIE CHIIbL. CBsi3b pabOTHI He-
NOTSHIMAJIBHBIX CHJI C U3MEHEHHEM MEXaHUUYECKOI 3HEpTHUM CHUCTE-
MBI T€l. 3aKOH COXpPaHEHHUs MEXaHWYECKOI 3HEepruu.
Yhopyrue u Heynpyrue CTOJIKHOBEHUS.
Texnuueckue ycmpoucmea u npaKmuieckoe npumeHeHue:. BO-
AOMET, KONEP, NPY>KUHHBIN ITMCTOJIET, IBUKECHUE PaAKET.
Hemoncmpayuu
1. 3aKkoH coXpaHEHUS UMITyIbCa.
2. PeakTUBHOE NBUXEHUE.
3. Ilepexon MOTEHIUATILHON YHEPTUH B KHHETHYECKYO B 00parT-
HO.

Yuenuueckuit 3kcnepumenm, nadoopamopHsvle padoomaol

1. N3yuyernne aOCONIOTHO HEYNPYToTo yaapa C IIOMOINBIO JIBYX
OIMHAKOBBIX HUTSHBIX MasSTHUKOB.

2. UccrnienoBaHue cBS3M pabOTHI CHIIBI C H3MESHEHHEM MEXaHH4Ye-
CKOM »JHEpPruu Teja Ha NpPHUMEpE pPacTSDKEHUS PE3HHOBOTO
KTyTa.



PASJEN 3. MOJIEKYJIAPHAA ®U3NKA N TEPMOANHAMMKA

Tema 1. OCHOBbI MONEKYNAPHO-KUHETUUECKOW TEOopUM

OCHOBHBIEC TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETHYECKOH Teopuu
U UX ombITHOe oObocHOoBaHHe. bpoyHoBckoe nBmxkenue. duddysus.
XapakTep NBMXEHHUS M B3aWMOJIEHCTBUsI 4acTHIl BellecTBa. Moje-
JIM CTPOEHHSI Ta30B, >KUIKOCTEH M TBEPABIX TEJI W OOBSICHEHHE
CBOICTB BEIIeCTBa HA OCHOBE 3THUX Mojenel. Macca u pa3Mepsl MO -
nekyn. KommuecTBo BemecTBa. [TocTositHHass ABoranpo.

TenmoBoe paBHOBecue. Temmneparypa n e€ m3amepenue. lllkana
temnepatyp Llenscus.

Monens uneanpHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO -
KUHETHYECKOW TEOPHH MJICaJIbHOTO Ta3za. AOCOIIOTHAs TeMIlepary -
pa Kak Mepa CpeJHEel KHUHETHYECKOH DSHEpPruu TEeIJIOBOrO JBHIKeE-
Hust yactuil rasza. Illkama temneparyp KenbBuna. I'a3oBble 3ako-
Hbel. YpaBHeHue MenneneeBa—NKuanelipona. 3akoH JlansToHa.
H3omnporecchl B HACATLHOM ra3e C MOCTOSHHBIM KOJIWYECTBOM BE-
mecrBa. ['padmueckoe IpeacTaBiICHUE H30IPOIECCOB: HU30TEpMa,
n30Xxopa, uzobdapa.

Texnuueckue ycmpoiicmeéa u npaxmuieckoe npumenenue. Tep-
MOMeETp, 6apomMeTp.

Hemoncmpayuu

1. OmpeIThl, HOKa3BIBAIOIIHE IHUCKPETHOE CTPOEHHE BEIECTBa,

(ororpacdun MoJieKys1 OpraHuYECKUX COSITUHEHUMN.

. OnbiTel o upGYy3UN KUIKOCTESH U Ta30B.

. Moaens OpOyHOBCKOTO JBUIKEHHSI.

. Mognens onsbita IllTepHa.

. OnBITHI, TOKA3bIBAIOIINE CYIIIECTBOBAHUE MEKMOJIEKYJISIPHOTO

B3aUMOOENCTBHUS.

. Mojens, WiuTrocTpUpyoIIas MpUpoy NaBJISHUs ra3a Ha CTEH-

KU COCyJa.

7. OubITHI, WLTIOCTPUPYIONINE YPABHCHHUE COCTOSTHUS UJI€aIbHO -
ro ra3a, U30IpPOIECChI.

Yuenuueckuii 3xkcnepumenm, nabopamopHuvle paoomol

1. Oopenenenne Macchl BO3Ayxa B KJIACCHON KOMHAaTe Ha OCHOBE
u3MepeHu 00bEMa KOMHATHI, JABJICHUS U TeMIEPATypbl BO3-

Ayxa B HEM.

2. ccnegoBaHue 3aBUCHUMOCTH MEX/y HapaMeTpaMH COCTOSIHUS
pa3peKeHHOro rasa.

abrwN

[}

Tema 2. OCHOBbI TEPMOANHAMMKHM

TepMoanHamu4deckass cUCTeMa. BHYTpPEHHsII SHEpPrusi TEPMOIH -
HaMHWYECKON CHCTEMBI U CIocoObl €€ m3MeHeHusA. KommuecTBo Te-
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IUIOTHI U pabota. BHYTpeHHsII SHEprusi 0JTHOATOMHOI'O H€albHOTO
raza. Bumpl Teruionmepenadn: TEIUIOMPOBOIHOCTb, KOHBEKIIUS, H3-
JIydeHue. Y AeibHas TeIIo€MKOCTh BemlecTBa. KommuecTBo Teruio-
THI [P TEIUIOIIepeade.
IMonsaTue o6 agmadbaTtHOM mporecce. [IepBrIli 3aKOH TEpMOIUHA-
MUKH. [IpyuMeHeHHe NepBOro 3akoHa TEPMOJHMHAMHKH K H30IIPO-
neccam. ['paduueckast nHTepnpeTanus padOTHI rasa.
Bropoii 3akoH TepmoamHamMuku. HeoOpaTumocTh mOpoleccoB B
pupoe.
TerutoBele MamuHBL. [IpUHIMIBL J€HCTBUS TEIUIOBBIX MAaIIVH.
IIpeoOpazoBaHus dHEpPruu B TEIUIOBBIX MamuHax. KIIJ] TerioBoit
mamuubl. [{ukn Kapro u ero KITJI. Dkonoruyeckue nmpoOJIieMbI T¢-
TUIODHEPTeTHKH.
Texnuueckue ycmpoiicmea u npakxmuiecKkoe npumeHernue: IBU-
rareiib BHyTPEHHETO CropaHusi, ObITOBON XOJIOAMIILHUK, KOH TN -
OHeEp.
Hemoncmpayuu
1. l3MeHeHUe BHYTpPEHHEH SHEPTUU Tejla NPU COBEPUICHUH pa-
OOTHI: BBUIET MPOOKW M3 OYTHUIKU MOJ JIEWCTBHEM CXKATOTO
BO3/yXa, HarpeBaHnue s(pupa B JaTyHHOU TpyOke myTéM Tpe-
HUA (BUACOAEMOHCTPAIINS).
2. 3ameHeHne BHYTpPEHHEHW 3Hepruu (Temmeparypbl) Teja Mpu
Terionepeaaye.

3. OnbIT o anuabaTHOMY paCIIMPEHHIO BO3Jyxa (ONBIT C BO3-
JYIIHBIM OTHHBOM).

4. Mopenu mapoBOil TypOWHBI, JBUTraTessi BHYTPEHHEro cropa-
HUSI, pEaKTUBHOTO JIBUTATES.

Yuenuueckuit skcnepumenm, 1adéopamopHsie padoomaust

1. UsmepeHue yaeapHON TEIIIOEMKOCTH.

Tema 3. ArperatHble COCTOSIHUA BelECTBa.
®aszoBble nepexoabl

ITapooGpa3oBanue u KoHAeHcanus. VcrapeHue v kunenue. Ao6-
COJIFOTHAsI M OTHOCHTEJbHas BIIQXHOCTHb BO3ayxa. HachIeHHBIH
nap. YaenpHas TeIuioTa mapooOpa3oBaHUs. 3aBUCHUMOCTH TeMIIepa-
TYpBI KHIICHUS OT JaBJICHUSA.

Teépnoe temo. Kpucranmnumueckne n amop@HBIC Teiaa. AHU30TPO-
OUsI CBOMCTB KpucTauioB. XKunkue kpuctamibsl. COBpeMeHHBIE Ma-
Tepuaisl. [InaBieHne u kpucTau3anus. Y IejibHast TeIyI0Ta IJIaB-
nenus. Cybaumarmsi.

VpaBHEHHUE TEIJIOBOTO OanaHca.

Texnuueckue ycmpoiicmea u npaKkmuieckoe NnpumeHeHue: TH-
TPOMETP M ICUXPOMETP, KAJIOPUMETP, TEXHOJIOTHUH MOITYISHHUSI CO-



BPEMCHHBIX MaTCpHAIOB, B TOM YHCJI¢ HaHOMATEpHUaJIOB, U HAHO-
TEXHOJIOTHH.
Hemoncmpayuu
. CBolicTBa HACBILLICHHBIX TapOB.
. Kurienre nmpu mnOHM>KSHHOM JIaBJICHUH.
. CnocoOBI U3MEpeHUs BIaXKHOCTH.
HaGmronenrue HarpeBaHUS M IUTABJICHUS KPUCTAJLUTHYSCKOTO
BEII[CCTBA.
5. JlemoHCcTpalus KPUCTAJUIOB.
Yuenuueckuit Ixcnepumenm, nadopamopHvle padoomault
1. VI3mMepeHre OTHOCHUTEIILHON BII&)KHOCTHU BO3JyXa.

AwWN P

PA3/EN 4. SNIEKTPOANMHAMMKA
Tema 1. dnekTpocraTuka

DrekTpusalys Tea. DJIeKTpUudecKui 3apsia. JABa Busia ajnexkTpu-
YECKHUX 3apsAa0B. HpOBO]]HI/IKI/I, AUDJICKTPUKU U ITOJTYITPOBOJIHUKH.
3aK0H COXpaHEHMUs PIEKTPUUECKOTO 3apsiaa.

B3aumopeiictBue 3apsanoB. 3akoH Kynona. ToyeuHblil 3JIeKTpU-
YeCcKUM 3apsii. DiekTpuieckoe nojie. HanpsikEHHOCTH dIeKTpUYe-
ckoro noJss. IIpyuHnun cynepno3uuny 3JIEKTPpUYeCcKuX rnojaeu. Jln-
HUU HAIPSHKEHHOCTH 3JIEKTPUIECKOTO TTOJIS.

Pabora cun snextpocratudeckoro mnoisi. Ilorennman. Pa3zHocTh
MMOTeHIHAJIOB. [IpOBOAHMKM W IOUAJIEKTPUKH B DIEKTpOCTaTHYE-
CKOM T1oJie. JlusnekTpudeckas MpOHUIIAeMOCTb.

OnexTpoéMmKocTs. KoHeHcaTop. DIEeKTPOEMKOCTh MIIOCKOTO KOH-
JIeHcaTopa. DHEepTrus 3apsHKeHHOT0 KOHAeHcaTopa.

Texnuueckue ycmpoiicmeéa U HpaKMuyeckoe npuMeHeHue:
3JIEKTPOCKOII, BJIEKTPOMETP, IIEKTPOCTATUUECKAas 3alIUTa, 3a3E€M-
JIEHHE 3JIeKTPOINPUOOPOB, KOHJIEHCATOP, KOMHUPOBAJBbHBIN ammapar,
CTPYUHBII NIPUHTEP.

Hemoncmpauyuu
. YCTpOMCTBO U NPUHLUII AEUCTBUS DJIIEKTPOMETpPA.

. BzaumopeiictBue Ha’JIE€KTPU30BAHHBIX TEIN.

. DIEKTPUYECKOE T10JIe 3apPsKEHHBIX TEJl.

. I[IpoBOAHUKHM B 3JIEKTPOCTATHUYESCKOM MOJIE.

. DiekTpocTtaThdecKasl 3aIluTa.

. AAPIeKTpUKHU B DJIEKTPOCTATHISCKOM ITOJIE.

3aBUCUMOCTE DJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCcCAaTtopa OT
IOMIAAN TUTACTHH, PACCTOSHUS MEXIY HUMHU W JTHUDIICKTPH-
4YECKOU MPOHUIIAEMOCTH.

8. DHeprus 3apsHKEeHHOTO KOHJICHCATOpa.

Yuenuueckuii 3kcnepumenm, n1ad6opamopHsvle paoomaol

1. U3zmepeHune 3JIeKTPOEMKOCTH KOHJIEHCATOPA.

NoOoAWNE
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Tema 2. MocTOAHHBIA ANEKTPUYECKUN TOK.
Toku B pa3nuuHbIX cpepax

DNEeKTpUUECKHH TOK. YCIOBHUS CyIIECTBOBAHUS 3IEKTPHUECKOTO
Toka. Mcrounuku Toka. Cuina Toka. IIoCTOSIHHBIN TOK.

Hamnpspoxkenue. 3akon Oma 111 ygacTka LEeIu.

OJIeKTpUUYECKOE CONPOTHUBIIEHUE. Y I€IbHOE CONPOTHUBIECHHUE BeE-
mecTBa. [locnegoBarensHOE, MapajuleIbHOE, CMEIIAaHHOE COeOauHe-
HUE TIPOBOJTHUKOB.

Pabora snekrpuyeckoro Toka. 3akoH J[xoyns—IJlenna. Momr-
HOCTB 2JI€KTPUUYECKOTO TOKa.

9JIC u BHyTpeHHEe COIPOTHUBIICHHUE UCTOUYHUKA ToKa. 3akoH Oma
JUTST TIOJTHOM (3aMKHYTOM) AJIeKTpHUYeCKOU 1ermu. KopoTkoe 3aMbl-
KaHHeE.

OJIeKTpOHHAsi TPOBOAMMOCTh TBEPABIX METAJUIOB. 3aBHUCH-
MOCTh CONPOTHBJIIEHHUS METAJUJIOB OT TeMmIepaTypbl. CBepXHpoBO-
JIUMOCTb.

OnexTtpudeckuif TOk B BakyyMme. CBolicTBa 3J€KTPOHHBIX ITyd-
KOB.

[MonynpoBoauuku. CoOCTBEHHass W TPUMECHAasi MPOBOAWMOCTD
nmoaynpoBogHUKOB. CBoiictBa p—Nn-nepexona. I[lomympoBomHHUKO-
BBI€ ITPUOOPHI.

DIJIEeKTPUYECKUN TOK B pacTBOpax M pacmijiaBax 3JIEKTPOJIMTOB.
DIEeKTPOJIUTHUECKAs UCCOIHAIHS. DIESKTPOIIN3.

OnexTpudeckuil TOK B razax. CaMoCTOSITEIbHBIM U HECAMOCTOSI -
TEJbHBIN pa3psa. Monnus. I1na3zma.

Texnuueckue ycmpoiicmeéa u NpaKmuyeckoe NpuMeHeHue:. aM-
IepMeTp, BOJIBTMETP, PEOCTaT, UCTOUYHUKU TOKa, 3JIEKTpOHarpena-
TeJIbHBIE MPHUOOPHI, BIEKTPOOCBETUTENILHBIE NMPHUOOPHI, TEPMOMETP
COIPOTHUBJIEHHS, BaKyyMHBIH IHUOXN, TEPMHUCTOPHI U (HOTOPE3UCTO-
PBI, IOJIYIIPOBOHUKOBBIM U0, TAJIbBAHUKA.

Hemoncmpauyuu

1. Mi3mepeHue cuiibl TOKA U HaIPsI>)KEHUSI.

2. 3aBUCHMOCTBH COIPOTHUBIICHHUS LWIMHIPHUYECKUX IPOBOIHU-
KOB OT UIMHBI, IUIOIIAAN IIOTIEPEYHOTO CEYECHUs] M MaTepu-
ana.

CMemaHHOe COeIUHEHNE TPOBOJHUKOB.

IIpsimoe uzmepenune D/C. KopoTkoe 3aMbIKaHNE TaTbBaHUYE -
CKOTO 3JIEMEHTAa U OII€HKa BHYTPEHHETO CONPOTHUBICHUS.
3aBHUCHUMOCTH COTIPOTHBIICHHSI METAJUIOB OT TEMIIEPaTypHhI.
ITpoBOAMMOCTE 3JIEKTPOJIUTOB.

HckpoBoii pa3psii 1 TpOBOIMMOCTE BO3yXa.
OAHOCTOPOHHSIS MPOBOAUMOCTD AUO/A.

P w
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Yuenuueckuit Ixcnepumenm, nadopamopmsle padoomut

1. N3yyeHue CMEIIaHHOTO COSAUHCHUS PE3UCTOPOB.

2. Uzmepenne D/IC UCTOYHHUKA TOKA U €T0 BHYTPEHHETO COIIPO-
TUBJICHUS.

3. HaGarogeHue 3J1eKTpoIIn3a.

MEXMPEAMETHbBIE CBA3U

Nzyuenne kypca ¢usuku OazoBoro ypoBHs B 10 kiacce ocy-
MIECTBISIETC C YYETOM COJEP KATEIbHBIX MEXIPEIMETHBIX CBSI-
3elfl ¢ KypcaMu MaTEMaTHWKH, OHMOJOTHH, XHUMHHU, Teorpaduul H
TEXHOJIOTHH.

Mescnpeomemmusie nOHAMUA, CEAZAHHbBIE C U3YUCHUEM
Memoo08 HaAYyHYHOZ0 ROZHAHUA: SIBICHUE, HAYYHBIU (aKT, TUITO-
Te3a, pu3nvecKas BEJIMYNHA, 3aKOH, TEOpHs, HAOIFOAeHHUE, DKCIIe-
pPUMEHT, MOCITUPOBaHNE, MOAEIb, U3MEPEHUE.

Mamemamuka: peUIEHUE CUCTEMbl yPaBHEHUM; JIMHEHHAs
¢pyskus, napaboma, runep6ona, nx rpadUKu U CBOWCTBA; TPHUTO-
HOMeTpHYeckrue (PYHKIHU: CUHYC, KOCHHYC, TaHT€HC, KOTAHIE€HC;
OCHOBHOE€ TPHUTOHOMETPHUYECKOE TOXKJIECTBO; BEKTOPHI U HUX MPOEK-
LIMW Ha OCH KOOPAMHAT, CJIIO)KEHHUE BEKTOPOB.

Buonozus: Mmexanudeckoe NBUKECHUE B KUBOW mpupoje, qud-
dy3us, ocmoc, TEIIIOOOMEH XHUBBIX OPraHU3MOB (BHUIBI TEILIONEPE-
Jladyi, TEIJIOBOE PAaBHOBECHE), IJIEKTPUUYECKHUE SBJICHUSI B KUBOU
mpupoze.

Xumun: ITUCKPETHOE CTPOEHHE BEIIECTBA, CTPOCHHUE aTOMOB
U MOJIEKYJI, MOJIb BEIIIECTBA, MOJISIpHAsl Macca, TEIJIOBbIE CBOMCTBA
TBEPABIX TEJI, )KUAKOCTEN U ra3zoB, JIEKTPUUYECKUE CBOKWCTBA MeE-
TaJJIOB, DJIEKTPOJIMTHYECKAs TUCCOIMALIMS, TaJIbBaHUKA.

T'eocpagpusa: BraxHOCTH BO34yXa, BETPHI, OapoMeTp, TEPMO-
MeTp.

Texnonozua: mnpeoOpa3oBaHHME ABWKEHHU C HCIOJB30BaHUEM
MEXaHU3MOB, Y4ET TPEHHS B TEXHHUKE, MOAUIUITHUKHU, HUCIOJIH30Ba-
HHUE 3aKOHA COXPaHEHHsA HMITyJbCa B TEXHHUKE (pakeTra, BOJOMET
U T. 1.), ABUTATEIIb BHYTPEHHETO CTOpaHWs, mapoBasi TypOmuHa, OBI-
TOBOIl XOJIOAWUIIPHUK, KOHIWIIMOHEP, TEXHOJIOTHMH IIOJYyYEHHUsS CO-
BPEMEHHBIX MaTE€pHAIIOB, B TOM YHCIIE HAaHOMATEpPHAJIOB, U HAHO-
TEXHOJIOTHH, JIEKTPOCTaTHYECKas 3allyTa, 3a3€MJICHHE 3JIEKTPO-
npuboOpoOB, KCEPOKC, CTPYUHBIN MPHUHTEP, dIIEKTPOHATrpEeBaTEIbHBIC
npuOOPHI, SIIEKTPOOCBETUTEILHBIE TPUOOPHI, TraIbBAHHUKA.
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11 knacc
PA3AEN 4. SNEKTPOANHAMUKA
Tema 3. MarHutHoe none. IneKTpoMarHMTHad MHAYKUUA

IToctostHHble MarHuThl. B3anMoieiicTBUE MTOCTOSIHHBIX MAarHUTOB.
MarnutHoe nosie. Bektop marautHoi wHAYKIMU. [IpuHUIMT cyniep-
MO3UIIUA MArHuTHBIX moJjiel. JInHuMm mMarHuTHOW uHAyKuuu. Kap-
TUHA JUHUW MarHUTHOW WHAYKIUU TOJS MOCTOSIHHBIX MarHUTOB.

MarautHoe moJjie TpoBOJHUKA ¢ TOKOM. KapTuHa NUHUN UHIYK-
MM MAarHUTHOTO MOJISI JIYIMHHOTO TIPSIMOTO TIPOBOJHHUKA U 3aMKHY -
TOTO KOJIBIIEBOTO MPOBOJHHKA, KAaTyIIKU ¢ TOKOM. OnbIT Dpcrena.
B3aumopelicTBrue MPOBOJTHUKOB C TOKOM.

Cuna Amrepa, e€ MOAYyJIb U HalpaBJICHUE.

Cuna Jlopenna, e€ MOayJIb U HalpaBlieHUe. J[BIKeHue 3apsiKeHHO U
YaCTHUIIBI B OJJTHOPOJHOM MarHUTHOM nosie. Paborta cwiel JlopeHna.

SIBneHue syekTpoMarHuTHOM wuHAykuuu. IloTrox BekTopa wmar-
HUTHOM wuHAYKHuu. OJIC uHAYKOUH. 3aKOH 3IE€KTPOMAarHUTHOU
nHaykuuu Papanes.

BuxpeBoe snextpuyeckoe moie. I/C MHAYKIUN B NPOBOJHUKE,
JIBI/I)KyLLleMCSI HOCTyHaTCHBHO B OJHOPOAHOM MAardHMTHOM II0JI€.

IIpaBuio Jlenua.

NunyktuBHOCTE. SBneHne camouaaykuuu. IJ1C caMOMHIyKIIUH.

DOHeprusi MarHUTHOTO MOJISI KATYIIKH C TOKOM.

DJIeKTpOMarHuTHOE IIOJIe.

Texnuueckue ycmpoiucmea u npaKxmuiyeckKkoe npumeHeHue: MO-
CTOSSHHBI€ MarHUTHI, JIEKTPOMArHUTHI, JIEKTPOJIBUTATENb, YCKO-
pUTenH 3IeMEeHTapHBIX YaCTHUI, MHAYKIIMOHHAs MeYb.

Hemoncmpayuu
. OnsIT Dpcrena.

. OTKJIOHEHHE BJIEKTPOHHOTO ITyYKa MarHUTHBIM ITOJIEM.

. JIuHUYN UHOYKIIUA MarHUTHOTO TIOJIS.

. BzaumopeiictBue AByX NPOBOJHUKOB C TOKOM.

. Cuna Amnepa.

. HetictBue cunbl JIopeHla Ha UOHBI JEKTPOJIUTA.

. SIBneHue >1€KTPOMArHUTHON WHIYKIIWH.

. IIpaBuio JleHua.

3aBucumocts D/C WHAYKOIHUH OT CKOPOCTH W3MEHEHHUS Mar-
HUTHOTO MOTOKA.

10. SIBneHue CAMOUHIYKIIHH.

Yuenuueckuit Ikcnepumenm, 1ao60opamopHsie padbomust

1. N3yyeHne MarHUTHOTO IO KaTYIIKH C TOKOM.

2. HccnemoBaHWe NEUCTBUS IIOCTOSTHHOTO MAarHhTa Ha paMKy

C TOKOM.

3. UccnenoBaHue SIBICHUS DIICKTPOMATHUTHOW WHIYKITWH.

CONOOUAWNPE



PA3JIEN 5. KOJIEBAHUA W BO/IHbI
Tema 1. Mexanuueckue n aneKTpomarHuTHble konebanus

KomnebarensHas cuctema. CBoOOIHBIE MEeXaHUYECKHE KoJieba-
Hus. ['apmonnyeckue konebanwus. Ilepmosa, wacrora, aMIIuTyaa
u ¢aza xoneOaHuil. [Ipy>KUHHBIH MasITHUK. MaTeMaTHUYeCKUN Ma-
SITHUK. YpaBHEHHE rapMOHHYecKMX Kojiebanwuii. IIpeBpamenue
SHEPTHH MPU TAPMOHUICCKUX KOJICOAHHUSIX.

KonebarenpHplit kKoHTYp. CBOOOJHBIE AIEKTPOMArHUTHBIE KOJIE-
OaHUs B HMACAITBHOM KOJIEOATEIbHOM KOHTYpE. AHAIOTHS MEXIY
MEXaHUYCCKUMH H DJICKTPOMAarHUTHBIMH KojeOanusmu. dopmyna
TomMcoHa. 3aKOH COXpaHEHHUs YHEPTHH B HJEaJIbHOM KoJjebaTesb-
HOM KOHTYPpE.

IIpencraBneHue o 3aTyXarlIUX KoJieOaHHSIX. BhIHYX/I€eHHbIE Me-
xaHn4eckue kosebaHusi. Pe3oHaHc. BBIHY>XAEHHBIE 3JIEKTpoMar-
HHUTHBIC KOJIcOaHus.

Ilepemennsbiit Tok. CUHycOMAAIbHBINA NHEepeMEeHHBIH TOK. Momi-
HOCTBb MEPEMEHHOT0 TOKa. AMIUITUTYJIHOE U AeHCTBYyIOIllee 3HAaUCHUE
CHUJIbI TOKAa U HAIIPSAXKCHUA.

Tpauchopmarop. [IpousBoacTBo, nepeaada U NOTpeOICHUE DJICK -
TPUYECKON DSHEPruu. IDKOJOTHMYECKHE PHUCKH NPH IPOU3BOJCTBE
snexTporHeprun. KynbTypa MCIOIb30BaHUSA 3IEKTPOIHEPTUH B II0-
BCEIHEBHOM >KU3HHU.

Texnuueckue ycmpoucmaa u npaKkmuieckoe npumeHenue: dJeK-
TpUYECKUI 3BOHOK, T€HEPaTOP MEPEMEHHOTO TOKa, JUHHUHU 3JIEKTPO-
nepeaad.

Hemoncmpayuu

1. HUccrenoBanue napamMeTpoB KoOJIeOaTeIbHOW cHUCTeMbI (TIpy-

>KUHHBIU WK MaTeMaTUYEeCKUN MasITHUK).

. HaGnroneHnue 3aryxaromux KoJIeOaHU.

. UccnenoBanue CBOWCTB BBIHYXKJICHHBIX KOJICOAHUN.

. Habnronenune peszoHaHca.

. CBoOOmHBIE AJIEKTPOMAarHUTHBIE KOJIeOaHUsI.

. OcimrorpaMmBbl (3aBUCUMOCTH CHITBI TOKA M HATIPSIKSHUS OT

BpPEMEHHU) OIS DJICKTPOMArHUTHBIX KOJICOaHU.

. Pezonanc npu mocienoBaTeIbHOM COSIMHSHUH PE3UCTOpA, Ka-

TYIIKA WHAYKTUBHOCTH U KOHJIEHCATOpA.

8. Mojenb TUHUU 3JIEKTpOoHepe adn.

Yuenuueckuit Ikcnepumenm, 1ao60opamopHsie padbomust

1. UccnegoBaHmue 3aBUCHMOCTH TIEPHUOJIa MaITBIX KOJIEOaHUN TPy -
3a Ha HATH OT JUTMHBI HUTHU U MAacCHl Tpy3a.

2. HccnenoBaHre NepeMEHHOTO TOKA B IIEHH U3 MTOCICI0BATEITH -

HO COSTUHEHHBIX KOHACHCATOPA, KaTyIIIKA U PE3UCTOpA.

oOULhWN

\I
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Tema 2. MexaHuveckue u JNIeKTPOMarHuTHbie BOJIHbI

MexaHu4YecKre BOJHBI, yCI0BUs pacnupoctpanenus. [lepuon. Cko-
pOCTh pacnpocTpaHeHusI U JJIMHA BOJIHBL. [loriepednsle n Ipo1oib-
HbIe BOJIHBI. UTHTEepdepeHnus n nudpakiimns MEXaHNYEeCKUX BOJIH.

3Byk. CkopocTh 3ByKa. ' poMkocTh 3ByKa. Bricora Tona. TemOp
3ByKa.

DJIEKTpOMAarHUTHBIE BOJHBI. Y CIOBHS M3JIyde, HM sl 3JEKTpoMar-
HUTHBIX BOJIH. B3aumHas opueHTanus BekTopos E, B, V'B anekTpo-
MarHuTHOH BoJiHe. CBOMCTBA AJISKTPOMArHUTHBIX BOJIH: OTpake-
HUE, NpeJIOMJICHUE, NOoJsIpHu3anus, nudpakmnus, nHTephepeHIIns.
CKOpPOCTB BJISKTPOMAarHUTHBIX BOJIH.

[Ikana siekTpoMarHUTHBIX BOJH. [IpuMeHeHuMe 3jekTpomar-
HUTHBIX BOJIH B TEXHUKE U OBITY.

IIpuHIMOEBI paaguoOCBsI3U U TeJIEBUIeHUs1. Pagnoiokanusi.

DJeKTpOMarHuTHOE 3arpsi3HEHUE OKpY KaroIlie cpeabl.

Texnuueckue ycmpoiicmea u NpaKmuieckKkoe npumeHeHue: My-
3bIKAJIbHBIE MHCTPYMECHTBI, YJIbTPAa3BYKOBasi AHMArHOCTHUKAa B TCXHU-
K€ U MeIulLuHEe, pajap, paauoOnpUEMHHK, TEIEBU30p, aHTCHHA,
tenepoH, CBU-1ieus.

Jemoncmpayuu

1. O6pa3zoBanne M pacOpOCTPaHEHHUE MOMEPEYHBIX M IPOIOIIb-

HBIX BOJIH.
2. Kosneonmoneecs: TeI0 KaK MCTOYHUK 3BYKa.
3. HabmioneHue oTpakxeHUs U IPEIOMIICHUS MEXaHUYECKUX BOJIH.
4. Habnronenue nHTepdepeHIUU U IUGPaKkiIui MEXaHUIECKUX
BOJIH.

5. 3BykoBO# pe3oHaHC.

6. HaGnrogeHue cBs3U IPOMKOCTH 3BYKa M BBICOTHI TOHa C aMm-
IUTUTYA0U U 4aCTOTOU KOJICOaHHIA.

7. NccnenoBaHue CBOMCTB JIEKTPOMArHUTHBIX BOJIH: OTPa)KE€HUE,

npenoMIIeHUe, IToJsIpu3anusi, Iudpaxnus, HHTephepeHIIUs.

Tema 3. OnTuka

T'eomerpuueckass ontuka. IlpsimonunHeiiHOe pacnpocTpaHEeHHUE
cBeTa B ogHOpoaHoU cpene. JIyu cBera. TouedHbII HCTOYHUK CBETA.

OTpakeHue cBeTa. 3aKOHBI OTpaXKeHUs cBeta. [locTtpoeHue n30-
Opa’keHUI1 B ILTIOCKOM 3epKajie.

IIpenomitenre cBeTa. 3aKOHBI IPEIOMIICHHUS CBeTa. AOCOIIOTHBIMN
nokaszarenb npensomieHus. IlomHoe BHyTpeHHee oTpakenue. llpe-
JIETBHBIA yTOJ MIOJTHOTO BHYTPEHHETO OTPAKEHUSL.

Hucniepcust cBera. CHoXHBIH coctaB Oemnoro cBera. lLlBer.

CoOwuparonie 1 paccewBarolnine JUH3bl. ToHkas auH3a. PoKyc-
HOE pacCTOSIHME W ONTHYECKas Cuja TOHKOW JuH3BI. IlocTpoeHmne



n300pakeHUIl B COOMPAIONINX M pacCeHBarOIUX JUH3aX. Dopmyia
TOHKOI THH3BI. YBEIINYCHHE, JaBaeMO€ JIMH30M.

IIpenensl MPUMEHUMOCTH TE€OMETPUISCKON OTITHKH.

BonHoBas onrtuka. Uatepdepentus ceera. KorepeHTHBIE HCTOYHH-
KU. Y CJIIOBHS HAOIIOACHUS MaKCUMYMOB U MHHIUMYMOB B HHTephEpeH-
IMUOHHOU KapTHHE OT IBYX CUH(MA3HBIX KOTePESHTHBIX HCTOYHUKOB.

Hudpaknus ceera. JAudpakunoHnHas pemérka. YcioBue HaOIo-
JICHUSI TJIaBHBIX MAaKCUMYMOB IIPU MNaJCHUU MOHOXPOMATHYECCKOTO
cBeTa Ha MU(PPAKIIMOHHYIO PEIIETKY.

Tlonsapuszanus ceera.

Texnuueckue ycmpoucmea u npaKkmudeckoe npuMeHenue. OUKu,
nyma, goTroarmapar, IPOSKIITUOHHEBIN arapar, MUKPOCKOTII, TejIe-
CKOII, BOJIOKOHHAsI OTITHKA, MU (PpaKIIMOHHAs peHI€TKa, ITOJIIPOUT.

HMemoncmpayuu
IIpsimonuHEHOE pacIpOCTPaHCHUE, OTPAKEHHUE U TIPEIIOMIJIC-
HHe cBeTa. OnTHYECKHE TTPUOOPHIL.

[TonHoe BHyTpeHHee oTpaxkeHue. MoJellb CBEeTOBOA.
HccnenoBanue CBOWCTB M300paKeHUI B JIMH3aX.

Moenu MHKPOCKOIIA, TEJISCKOIIa.

HaOironenne nHTepOEpPEHIIMHU CBETA.

HaOmronenue nudpakuuu cpera.

Habnrogenue nucriepcuu cBera.

ITonydeHue criekTpa ¢ MOMOIIBIO MPU3MBI.

. Ilonyyenue cnekrpa ¢ MOMOUIBIO TUPPAKIIHOHHONW PEIIETKH.
10 Habnrogenune mossipu3aniid CBETa.

Yuenuueckuii 3xcnepumenm, nabopamopHusle paoomol
1. M3mepeHue mmokasaress IMPeIOMIICSHHS CTeKIIA.

2. UccnemoBanue CBOMCTB M300pakeHUH B JIMH3aX.

3. HaGmronenue nucnepcuu CBeTa.

PA3JE/ 6. OCHOBbI CMELMA/IbHOM TEOPMM OTHOCUTE/IBHOCTM

I'panunbl DpUMEHUMOCTH Kilaccuueckol mexaHuku. Iloctymatel
CHeUAIBHON TEOPUH OTHOCHUTEIBHOCTH: WHBAPHUAHTHOCTH MOIYJIA
CKOPOCTH CBE€Ta B BaKyyMe€, IIPHHIUI OTHOCHUTEIBHOCTH OWH-
IITEHHA.

OTHOCHUTENBHOCTh OTHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH U CO-
KpaIieHue AJINHEL.

DHEeprusi © UMIyJIbC PEIISITUBUCTCKON YaCTHIIHI.

CBs13b MaccChI C JHEPTHUEH U UMITYJIBCOM PEIISITUBUCTCKON YacTH-
ObI. DHEPTHUS TTOKOS.

=

CENOOAWN
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PASJEN 7. KBAHTOBAA ®U3UNKA

Tema 1. AnemeHTLl KBaHTOBOW ONTUKMU

®otonsl. Popmyna [Inanka cBA3M dHEpTHUH (POTOHA C €r0 YacTO-
TOW. DHEPTHUS U UMITYJIEC POTOHA.

OtkpeiTHe U ucciaegoBanue poroddpdexra. OnbiTel A. I'. CTonero-
Ba. 3akoHbI poTordpdekra. YpaBHeHUEe DWHINTEHHA s GoTodhdek-
ta. «KpacHas rpanuna» gorosddekra.

JaBmenue cera. OnbiTel I1. H. JleOenena.

XuMuueckoe AercTBUE CBETa.

Texnuueckue ycmpoicmea u npaxmudeckoe npumenetue. o-
TORJIEMEHT, (JOTOJATUHK, COJTHEUHAast OaTapesi, CBETOIHUO.

Hemonucmpayuu

1. ®oroarddekT Ha yCTaHOBKE C IUHKOBOMW MIIACTUHOM.

2. UccnenoBaHne 3aKOHOB BHeIlrHero ¢hoTo3addekra.

3. CeBeronuo.

4. ConHeuHas Oartapesl.

Tema 2. CrpoeHue atoma

Mopens atoma Tomcona. OmnbiThl Pesepdopna mo paccesHwuro
o-dactull. IlnanerapHas moxenes aroma. lloctynarsel bopa. M3ny-
YeHHE U INOrJIomeHne (POTOHOB MpH Mepexoie aToMa C OTHOIO yPOB-
Hs dHepruu Ha Apyroi. Buael cnektpoB. CrieKTp ypoBHEN SHEPTUU
aroMa BOJOpOJa.

BonnoBrie cBoiicTBa wactuu. Bomabsl ae bpoitns. Kopmyckyisp-
HO-BOJIHOBOM IyaJIU3M.

CHoHTaHHOE U BBIHYKJCHHOE U3JIyUCHHUE.

Texnuueckue ycmpoticmea u npaKkmuieckoe npumeHeHrue: Crek-
TpaJabHBIN aHAJIN3 (CIIEKTPOCKOI ), J1a3ep, KBAHTOBBIM KOMIIBIOTEP.

Hemoncmpayuu

1. Moguens onbiTa Pesepdopna.

2. OmnpenerneHye UIMHBI BOJIHEI J1a3epa.

3. HaGnroneHue JTUHEWYATHIX CHEKTPOB HM3ITYyYCHHUS.

4. Jlazep.

Yuenuueckuit 3kcnepumenm, nadoopamopHsvle padoomaol

1. HaOmronmeHre THHEWYAaTOTO CIIEKTpA.

Tema 3. ATomMHOe aapo

DKCHEepUMEHTHI, TOKA3bIBAIOIINE CIIOKHOCTh CTpoeHus siapa. Ot-
KpbITHE pagnoakTuBHOCTH. OnbITHI Pe3epdopaa mo onpenereHuro
cocTaBa paguoOaKTHUBHOro m3inydeHus. CBoiicTBa anbda-, 6eTa-, ram-
Ma-Hu3IydeHus. BiusiHne paanoakTUBHOCTH Ha )KUBBIE OPTaHU3MBEL.



OTtkpeITHE NPOTOHA U HEUTpoHA. HykinoHHas Moaens sapa I eizen-
Oepra—UBanenko. 3apsn siapa. MaccoBoe uucio sinpa. MzoTomnsr.

Anbda-pacman. ODIEKTPOHHBIH M TO3WTPOHHBIM Oera-pacran.
I'amMma-u3znydenue. 3aKOH PagHOAKTHUBHOIO pacrnaja.

DHeprusi CBs3W HYKJIOHOB B sinpe. SnepHbie cuibl. JedexT mac-
CBI AApa.

AnepHble peakiuu. JleieHue u CUHTE3 A1ep.

Snepubiii peaktop. TepmosinepHbii cunte3. [IpoOnembl u mep-
CHEKTUBHI SIIEPHOM DHEPreTUKU. DKOJIOTUUECKHE AaCHEKTHI sIIepHOM
SHEPTEeTUKH.

OnemeHTapHble yacTULbl. OTKPBITHE MO3UTPOHA.

Metoapl HaONIOZIEHHUSI U PETHUCTPALIMK JIEMEHTApHBIX YacTHII.

dyHmaMeHTaIbHBIC B3auMOJCHCTBUS. EMUHCTBO (U3NYECKOM
KapTUHBI MHUpa.

Texnuueckue ycmporicmea u npakmuyeckoe npumeHeHue: N0-
3uUMeTp, KaMmepa BuibcoHa, siiepHbIH peakTop, aToMHasi bomoOa.

Jemoncmpayuu

1. C4€TunmK MOHU3UPYIOLIUX YAaCTHII.

Yuenuueckuit skcnepumenm, nadopamopHvle padoomol

1. UccnenoBanue TPEKOB 4YacTHUIL (IO TOTOBBIM (poTorpadusm).

PA3ZIEN 8. SNIEMEHTbI ACTPOHOMKUM
N ACTPODPU3NKN

JTanbl pa3BUTHUA acCTPOHOMMH. [IpukIaZjHOe M MHUPOBO33peHYe-
CKOe 3HaYeHHe aCTPOHOMMH.

Bup 3BésgHoro He6a. Co3Be3aus, sApKue 3BE3/bl, IJIAHETHI,
WX BUJMMOE JIBUXKEHHe.

ConHe4yHad cucteMa.

Connpe. ConmHeyHasas akKTUBHOCTb. McToynuk sHeprum CosiHIa
U 3Bé3J. 3BE3/bl, UX OCHOBHble XapaKTepUCTHUKH. /Jluarpamma
«CHEeKTpPaJbHbIA KJacC — CBETHUMOCTb». 3BE3/bl IJIaBHOW MOCJI€eA0-
BaTeJbHOCTU. 3aBUCHUMOCTb «Macca — CBETUMOCTb» JJisl 3BE€3]
rJIaBHOW MOCJe[0BaTeJbHOCTU. BHyTpeHHee cTpoeHue 3Bé3a. Co-
BpeMeHHble NpPeJCTaBJeHUA O NMPOUCXOXAEeHUU U 3Bosouun CosH-
Ila U 3BE37. JTallbl >KU3HU 3BE3].

Mneunsiil [lyTe — Hama lanakTuka. [losiockeHue U JBUXKeHUE
ConHua B lNanakTuke. Tunel rajakTuk. PaguoraslakTUKYA M KBasa-
pbl. YépHBIe AbIpEI B A7pax raJaKTHK.

BcenenHnas. Pacuinpenue Becenennoil. 3akoH Xa66J1a. Paz6eranue
rajakTuk. Teopus boJsibmoro B3pbiBa. PesIMKTOBOE U3/Iy4YeHU €.

Macumta6Has cTpykTypa BceseHHo#. MeTarajsakTukKa.

HepeméHHbie n1po6JieMbl aCTPOHOMUH.
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Yuenuueckue naonrooenusn

1. HaGaromeHUs1 HEBOOPYXEHHBIM T[JIa30M C HCIOJb30BaHUEM
KOMIIBIOTEPHBIX NPHUJIOXKEHHUH [/l ONpeliesieHUs IOJIOXKEHUs
HeOEeCHbIX OG'bEKTOB Ha KOHKPETHYIO JaTy: OCHOBHbIE CO3BE3-
Aust CeBepHOro noJiyuiapusi U sipKkyde 3BE3/bl.

2. HabstopeHus B Tesieckon JlyHel, iaHeT, Miaeynoro [lyTu.

OBOBLLAKLEE MOBTOPEHUE

Ponp Gu3uku m aCTPOHOMHUHM B DKOHOMHYCCKOWM, TEXHOJIOTHYE-
CKOM, COIMaAIbHOW M 3THYECKOW cdepax NesTeIbHOCTH 4YeJIOBEKa;
pOJib U MECTO (PU3UKU U aCTPOHOMHHU B COBPEMCHHOW HAy4YHOM Kap-
TUHE MHUpa; POJIb (PU3UUECKON TEOpHU B (GOPMHUPOBAHHUU MPESICTAB-
JICHU#W O (U3UYSCKOU KapTUHE MHpa, MECTO (DU3UUYCCKON KapTHUHBI
MHpa B OOIIEeM Psy COBPEMEHHBIX E€CTSCTBECHHO-HAYYHBIX MPEI-
CTaBJICHUI O MpUpPOJE.

MEXMPEAMETHBIE CBA3U

N3zyuenue kypca ¢puzuku 6a3oBoro ypoBHs B 11 kiacce ocyuiect-
BJISIETCS C YUETOM COAEPIKATEIbHBIX MEXKIIPEAMETHBIX CBA3EHM C Kyp-
caMH1 MaTCMaTUuKH, 6I/IOJ'IOFI/II/I, XUMHH, reorpa(bvm 1 TCXHOJIOTI'UMH.

Mescnpeomemmuslie RNOHAMUA, CEAZAHHbBIE C U3YYUECHUEM
Memoo08 HaAyYHO20 NO3HAHUA: SIBICHUE, Hay4YHBIU (akt, Tu-
noresa, Gu3nvecKas BEJIUYHNHA, 3aKOH, TEOpHUs, HAOIIOAEHHUE, DKC-
MIEPUMEHT, MOAEIUPOBAHUE, MOJICIIb, U3MEPEHHUE.

Mamemamuka: peELICHUE CUCTEMbl YpPaBHEHHUI; TPUTOHOME-
TpUYecKHe (PyHKIHUHU: CHHYC, KOCHHYC, TAHT€HC, KOTAaHI'€HC; OCHOB-
HOE€ TPUTOHOMETPHUUECKOE TOXKIECTBO; BEKTOPHI U UX MPOEKIUU Ha
OCH KOOPJMHAT, CJIOKEHHE BEKTOPOB; MPOU3BOJHBIE JIEMEHTAPHBIX
¢bynkmii; mpu3HaKd MOJOOHsS TPEYTrOJIbHUKOB, OIpPEIeSICeHHE IUIO-
IaJU THIOCKUX (UTYp B 00bEMa Tel.

Buonozua: >nekrpuieckre ABJIEHUS B KUBOW IpUpOAE, KOJe-
OaTenbHBIE ABUKEHUS B )KMBOI HNPHUPOIE, ONITUYECKUE SIBJICHUS B
’KUBOM MpUpOJe, ASHCTBUE paTualii Ha )KUBbIE OPTaHU3MBI.

Xumusn: cTpO€HHE aTOMOB M MOJIEKYJI, KPUCTAJUINYeCcKasi CTPYK-
Typa TBEPABIX TEJI, MEXaHU3MBbI O0OpAa30BaHUS KPHUCTAILUINYECKOHN
PEWETKHU, COEKTPAJIbHBIN aHAINU3.

T'eocpagpun: maranTHBIE TOTFOCAa 3EMITH, 3AJIEKU MAarHUTHBIX PYII,
¢doTocrEMKaA 3eMHON TOBEPXHOCTH, IPEICKA3aHNE 3EMIICTPSICEHUMA.

Texnonozus: TMHUN 3IIEKTPOIIEpe1ad, TeHEpaTOp IIEPEMEHHOTO
TOKa, 3JIEKTPOABHUTATEIb, MHAYKIIMOHHASA N€Yb, paaap, paguonpu-
EMHUK, TEJIEBU30p, aHTeHHA, Tenedon, CBU-neus, IpOoeKIHOHHBINA
armapar, BOJIOKOHHAsI ONTHKA, COJTHEYHasi 6aTtapest.
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TEMATUYECKOE NMJAHWUPOBAHUE

10 KNACC (68 v)

TemaTuueckuii
0JI0K, TeMa

OcHOBHOe conep:kaHHe

OcHOBHBIE BUBI NEeATCJIbHOCTH y-mmuxcul

PA3JEJ 1. PU3UKA U METOABI HAYYHOT' O TIO3HAHMUSI (2 4)

duzuka u METOAbI
HAaY4YHOTO ITO3HAaHUA
(29)

duszuka — Hayka o npupoae. Hayunsie
METOJIbI TTO3HAHUSI OKPYKAIOIIEro MUpa.
Poub 3KcieprMeHTa ¥ TEOpUU B IIpoliecce
TO3HAHUS PUPOJIBL. DKCIIEPUMEHT

B pU3HKe.

MopnenupoBanue GU3MUECKUX SABICHUH U
npoueccoB. Hayuynsle runoressl. dusuye-
CKHE 3aKOHBI U TeopHu. I'paHuIbl IpUMe-
HUMOCTH (PU3NYECKUX 3aKOHOB. IIpuHIUI
COOTBETCTBHSI.

Ponb u mecto ¢pusuku B popmMupoBaHUU
COBPEMEHHOIl Hay4yHOH KapTUHBI MHUpa,
B IPAKTUUECKON E€ATEILHOCTH JIFOAEH

PaGota B rpymre 1o noaroToBKe KOpoTKHX Co-
0o011eHMit 0 pos U MecTe (PU3UKH B MPAKTH-
YEeCKOH N1esITeIbHOCTH JIFOAEH.

OcBoeHHEe OCHOBHBIX NTPUEMOB paboThI ¢ U (-
poBoii Taboparopueit o ¢pu3nkKe

! Tpu paspaborke paGoueli TPOrpaMMBbl B TEMATHYECKOM TUIAHUPOBAHHUHU JOJKHBI OBITH YITEHBI BO3MOKHOCTH HCIIOIE-

30BaHUS DJICKTPOHHBIX (UM(POBBIX) 00pa30BATEIBHBIX PECYPCOB, SIBIISIIOIIMXCS YUYSOHO-METONMYECKUMH MaTepHajlaMu
(MyJIBTUMEIHITHBIC TIPOTPAMMBI, JJICKTPOHHBIC YUYCOHUKH M 3aJa4HUKH, DJICKTPOHHBIC OMOIMOTEKH, BUPTYaJIbHBIC Ja-
GopaTopuu, UIPOBBIC MPOTrPAMMBI, KOJJICKIUH IHGPOBBIX 00pa30BaTEIbHBIX PECYPCOB), PeaU3yIOMINX JUTAKTHYCCKUC

Bo3MmokHOCcTH UKT, coneprkaHne KOTOPBIX COOTBETCTBYET 3aKOHOAATEIILCTBY 00 0Opa3oBaHUU.




9¢

Ilpooonoicenue

TemaTuueckuii
010K, TeMa

OcHOBHOe conep:kaHHe

OcCHOBHBIE BHUABI A€ATCJIBHOCTH YYALTUXCH

PA3JEJ 2. MEXAHUKA

(18 )

Knnaemartnka
G

Mexanunyeckoe aBuxkeHue. OTHOCUTEIb-
HOCTh MEXaHHYeCKOro nBrxeHus. Cucrema
orcuéra. Tpaekropus.

TTepemernienune, ckopocTh (CpeIHsIsI CKO-
pOCTh, MTHOBEHHAsI CKOPOCTb) H YCKOPEHUE
MaTepHaIbHOW TOYKH, UX ITPOCKIIUHA Ha OCH
cucTteMbl KoopauHat. CloxKeHue repeMelnie-
HUH U CIIO)KEHHUE CKOPOCTEH.

PaBHOMepHOE 1 paBHOYCKOpPEHHOE
MpsIMOJIMHEIHOe ABMKeHue. [ paduku
3aBUCUMOCTH KOOPAUHAT, CKOPOCTH,
YCKOPEHHUsI, IyTH U TIepeMEIIEHUS
MaTepualbHON TOUKH OT BPEMEHHU.
CBoboaHoe mageHue. Y cKopeHue cBOOOIHO-
ro najcHus.

Kpuponuneiinoe apmxenue. /[Buxenue ma-
TEPHUAIBHOMN TOYKHU MO OKPY>XKHOCTH C IO-
CTOSIHHOM T10 MOJYJIFO CKOPOCTBIO. YTJIOBast
CKOPOCTb, TNUHENHast cKopocTh. Ilepuon

M yacToTa obpameHus. LleHTpocTpeMuTeNb-
HOE yCKOpEeHHE

TIpoBeeHnE SKCIIEPUMEHTA: U3YUCHHE HEePaB-
HOMEPHOTO JIBM)KCHHSI C LEITBIO OIPEICIICHHUSI
MTHOBEHHOM CKOPOCTH; HCCJIeOBaHUE COOTHO-
[ICHHUST MEXIY MTyTSIMH, IPOHICHHBIMH TEJIOM
3a MOCJIeI0BATEIbHBIC PABHBIC IPOMEKYTKH
BPEMEHH IIPH PABHOYCKOPEHHOM JIBHIKCHUH

C Ha4aJIbHOM CKOPOCTHIO, PABHOI HYJIIO; H3y4e-
HHE NBIDKCHUS LIapUKa B BA3KOM KUIKOCTH.
OOBsiCHEHHE OCHOBHBIX IPUHIIMITOB I€HCTBUS
TEXHUYECKUX YCTPOMCTB, TAKUX KaK: CIIHI0-
METp, LIEIHbIE U peMEHHBIE TIepeain JBHKe-
HUSI; U YCJIOBUH UX 0€30I1aCHOrO MCHOJIb30Ba-
HUSI B IIOBCEIHEBHOM >KU3HU.

Pemrenne pacu€THBIX 3a7ad C SBHO 3aJJaHHOU
(uznyeckoii MOZIENIBIO C HUCIOJIB30BAaHUEM OC-
HOBHBIX ()OPMYJI KHHEMATHKH.

ITocTpoenue u aHan3 rpaduKOB 3aBUCHUMO-
cTeil KHHEMaTUYEeCKUX BEJINYMH OT BPEMEHH.
Pacnio3naBanue GpU3HIESCKUX SBIICHUN B y4eO-
HBIX OIBITaX U OKPY KaroIIel >KU3HU: PaBHO-
MEpPHOE U PAaBHOYCKOPEHHOE MPSIMOJIMHEHHOE
JIBIOKCHHE, CBOOOTHOE TIaJICHUE TEJl, IBHIKE-
HHE T10 OKPY)KHOCTH.




L€

Omnrcanne MeXaHH4eCcKOro ABMKEHHUS C UC-
IOJIL30BaHUEM (PU3UUSCKUX BEJINUHH: KOOP-
MHATa, My Th, IepeMeNlIeHHe, CKOPOCTb, YCKO-
peHue.

Pa6ora B rpynmax npu 1iaHupOBaHUH, IIPOBE-
JICHUHW U UHTEPIIPETAINN PE3yIbTaTOB OIBITOB
W aHaJIM3€e JOIMOJIHUTEIIFHBIX HCTOYHUKOB MH-
popmarnu 1o Teme

Junamuka
(7 9)

ITpuaIIMT OTHOCHTENBHOCTH [ anuiest.
Ilepserit 3akon HeroToHa. MHEprinansHbIe
CHUCTEMBI OTCUETA.

Macca tena. Cuna. IIpunnun cyneprnos3u-
muu cuil. Bropoii 3akon HeroTona nis ma-
TepuanbHOM Touku. Tperuii 3akoH Heroto-
Ha JJ1 MaTepHaJIbHbIX TOUEK.

3aKOH BCEMUPHOTO TsAroreHus. Cunia TsoKe-
ctu. IlepBasi kKocMHuUyecKasi CKOPOCTb.
Cuna ynpyroctd. 3akoH ['yka. Bec Tena.
Tpenue. Bunbl TpeHus (IOKOsI, CKOJIbKE-
HUs, kaueHus1). Cuina Tpenus. Cyxoe Tpe-
Hue. Cua TpeHUs CKOJIBXEHUS U CUjla
Tpenwust nokosi. KosdduuueHr rpenus.
Cura conpoTHUBISHUS IPH IBUKEHUH TeJla
B >KUJKOCTH WJIU Trase.

IToctynaTenbHOE U BpamjaTeIbHOE JBHUXKE-
HHUEe a0COTIOTHO TBEPIOTO Tea.

MOMEHT CcHuIIBI OTHOCHUTEIIFHO OCH Bpalle-
Hus. Ilnedo cunbl. YcinoBus paBHOBECHUs
TBEPAOTO TEa

ITpoBeneHue 3KCIIEpUMEHTa: UCCIIEOBaHUE
3aBHCHUMOCTH CHJI YIIPYTOCTH, BOZHHUKAIOIIIHUX

B IIPY’KHHE U PE3MHOBOM 0oOpas3Ile, OT uxX
nedopmanuu; u3ydeHHe ABMIKEHUsI Opycka
110 HAKJIOHHOM MJIOCKOCTH; UCCIIEAOBaHNE
YCJIOBHI1 paBHOBECHSI TBEPJIOTO TENA, UMEIO-
ILIETO OCh BPAILICHHUSI.

OO6BsicHEHHE OCOOCHHOCTEH PAaBHOMEPHOTO U
PaBHOYCKOPEHHOT'O NPsIMOJIMHEHHOTO ABHKE-
HMS1, CBOOOJIHOTO IMaICHUSI TEJl, JIBUKESHHUS

0 OKPY>KHOCTH Ha OCHOBE 3aKOHOB HpI0TOHa,
3aKOHA BCEMHUPHOTO TSITOTEHUSI.

OOBbsiCHEHUE OCHOBHBIX IIPUHIIUAIIOB ASHCTBUS
TEXHUYECKHUX YCTPOMUCTB, TAKUX KaK IOJIINII-
HUKH.

OOBsiCHEHNE JIBUKCHUS HCKYCCTBEHHBIX CITYT-
HHUKOB.

Pemienne pacu€THbIX 3ajad ¢ SIBHO 3aJlaH-
HOUM (pu3HMUecKoil MOAEIBIO C HCIOIB30Ba-
HHEM OCHOBHBIX 3aKOHOB U (GOpMyI] JAuHA-
MHUKH.
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Ilpooonoicenue

TemaTudeckuii
010K, TeMa

OcHOBHOe conep:kaHHe

OcCHOBHBIE BHUABI A€ATCJIBHOCTH YYALTUXCH

Pacrio3naBanne pusnueckux sIBICHHI B y4e0-
HBIX ONBITaX M OKpYy’Karomel >KU3HHU: HHep-
1S, B3AUMOJEUCTBHE TEII.

AnHann3 (GU3NUYECKHX IIPOIECCOB U SIBICHUH
C MCIIOJIb30BAHUEM 3aKOHOB M IIPHUHIIUIIOB:
3aKOH BceMHpHoro tsirorenus, I, II u 111
3aKOHBI HpI0TOHA, IPUHIIUII CYITEPIIO3UIIUH
CHJI, IPUHIIAI PAaBHONPAaBHOCTH MHEPIIUAIIb-
HBIX CHUCTEM OTCYETa

3aKoHbI COXpaHCHUS
B MCXaHHKE

(6 )

HNmnyneec MaTepuaibHONM TOYKH (Teia),
CHUCTEMBbI MaTepUajbHbBIX TOUeK. IMnynbc
CUJIbl 1 UBMEHEHHE UMITYJIbca Tejla. 3aKOH
COXpaHEHUs UMITyJibca. PeakTuBHOE IBU-
JKCHHE.

Pabora cuiibl. MOIIHOCTE CHUJIBL.
Kunernueckas sHEeprusi MaTepuajIbHON TOY-
ku. Teopema 00 U3MEHEHUH KUHETHUYSCKOU
SHEPrUu.

IlorenumanbsHast sHeprus. [loreHunansHas
SHEPrusi yrpyro ae(opMUPOBaAHHON MIPYKH-
HblL. [ToTeHnanbHas SJHEepTHsI Tella BOIU3Hu
MOBEPXHOCTH 3€MIIH.

IToTeHManbHBIC Y HEIIOTCHI[HAIbLHBIC
cuibl. CBs3b pabOTHI HETTOTCHIIHATIBHBIX

IIpoBeneHue SKCIepUMeEHTa: U3y4eHne abco-
JIIOTHO HEYTIPYTOro yapa ¢ MOMOIIBIO IBYX
OJIMHAKOBBIX HUTSHBIX MasgsTHUKOB; UCCIEI0-
BaHUE CBA3U pabOTHI CHUIIbI C USMEHEHHUEM Me-
XaHUYECKON PHEPIruu Tejla Ha NpUMEpPe PacTs-
SKEHUSI PE3MHOBOTIO XKI'yTa.

Pemrenne pacu€THBIX 3a71a4 € SIBHO 3aJlaHHOMU
(uznyeckoii MOZIEIIBIO C UCIIOJIB30BAaHUEM
OCHOBHBIX 3aKOHOB U (pOpMyJ1 TUHAMUKH

U 3aKOHOB COXPaHEHWUS.

Pemenne kauecTBEHHBIX 33424 C ONOPOM Ha
U3yUdeHHBIE B pazjeie «MexaHuKa» 3aKOHBI,
3aKOHOMEPHOCTH U HU3UUCCKHE SIBIICHUS.
Omnncanne MEeXaHW4EeCKOTO ABHMXCHUS

C HUCIIOJIb30BaHUEM (U3UYECKUX BEITMYHH:
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CHUJI C U3MEHEHUEM MEXaHUYECKOU SHEeprun
CHCTEMBI TeJl. 3aKOH COXpPaHEHUsI MEXaHH-
YECKOM PHEpPruu.

Yupyrue u Heylpyrue CTOJIKHOBEHUS

HUMILYJILC T€IA, KUHETUYECKAsl DHEPIUsl, I10-
TEeHUMAJIbHAs YPHEPTHUsl, MEXaHU4decKas pabo-
Ta, MEXaHUYECKasi MOLIHOCTb.

AHan3 GU3NUECKHUX IPOLECCOB U SIBJICHUH

C MCIIOJIL30BAaHUEM 3aKOHA COXPAaHEHHUS MeEXa-
HUYECKOM PHEPIrUH, 3aKOHA COXPAHEHHUS UM-
IMyJIbCa.

OOBsicHEHHE OCHOBHBIX NPUHIIUIIOB JEeUCTBUS
TEXHUYECKNX YCTPONUCTB, TAKUX KaK: BOHO-
MET, KONEpP, MPY>KUHHBIN MHUCTOJET.
OOBsicCHEeHHUE IBUKEHUS PAaKET C OIMOpOoii Ha
N3y4eHHbIe PU3NYESCKHE BEIIMYUHBI U 3aKOHBI
MEXaHUKH.

Hcnosnp30BaHKE IPHU NOATOTOBKE COOOIIEHUH
O IPUMEHEHNH 3aKOHOB MEXaHUKH COBPEMEH-
HBIX HTHPOPMALMOHHBIX TE€XHOJIOTUH IS I1O-
HUCKa, CTPYKTYPUPOBAHMsI, HHTEPIIPETALIMU

U IIpeJICTaBIeHus HHPOpMALIUH, KPUTHUECKUHI
aHaJIU3 Noly4YaeMol uHpopManuu

PA3JEJ 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJNHAMMUKA (24 4)

OCHOBBI
MOJICKYJISIPHO-
KUHETHYECKOM
TEOpUU

(CRY)

OCHOBHBIE TTOJIOKEHHSI MOJIEKYJIIPHO-KHHE-
TUYECKOU Teopuun. bpoyHOBCcKkOe nBUKEHHUE.
Juddysus. Xapaktep ABHIKSHUS U B3aU-
MOJEHCTBHUS YacTHULl BelecTtBa. Monenu
CTPOEHHUSI Ta30B, )KUJAKOCTEN U TBEPABIX TEN
U 00BSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE
aTUX Mozeneii. Macca monekyi. Kommue-
cTBO BemecTBa. IlocrossHHass ABoraapo.

IIpoBenenue s3KCriepuMEHTAa: ONpeIeIICHUE
MaccChl BO3/IyXa B KJIACCHOII KOMHAaTe Ha OCHO-
BE U3MEPeHUI 00bEMa KOMHATHI, JaBJICHUS

U TeMIepaTyphl BO3dyXa B HEH; HCCIEIOBaHHUE
3aBUCUMOCTH MEXy MapaMeTpaMH COCTOSHUS
pa3pe’KeHHOTO ras3a.

OOBsicCHEHHE OCHOBHBIX NMPHUHIIUIIOB JCHCTBUI
TEXHUYECKUX YCTPOHCTB, TAKUX KaK: TEPMO-




oy

Ilpooonoicenue

TemaTuueckuii
010K, TeMa

OcHOBHOe conep:kaHHe

OcCHOBHBIE BHUABI A€ATCJIBHOCTH YYALTUXCH

TerstoBoe paBHOBecue. Temrieparypa u e€
usMmepenue. lllkana remneparyp Llenscus.
Mopens naeansHOrO raza. OCHOBHOE ypas-
HEHHE MOJISKYJISIPHO-KHHETHYSCKON TeOpHHr
HIeaAILHOTO Ta3a. AOCOJIFOTHASI TEMITEpATy-
pa Kak Mepa cpefiHell KHHETHYECKON SHEep-
THUH TEIUIOBOTO JBVOKEHUsI YacTHIl raza. [ a-
30BbI€ 3aKOHBI. Y paBHeHHUE MeHaeneeBa—
Kanetipona. 3akoH /lanbToHa.
M3ompoueccsl B HAealbHOM ra3e ¢ HOCTOsIH-
HBIM KOJIMUECTBOM BelecTBa. ['paduueckoe
pecTaBICHUE U30MPOLIECCOB: U30TEPMA,
H30xo0pa, n3obapa

MeTp 1 0apoOMeTp; U YCIIOBUM UX O€30MacHOTO
HUCITIOJTB30BaHMSI B ITOBCETHEBHON >KU3HH.
PacriosnaBanne (usmdeckux sIBIEeHHH B yde0-
HBIX ONBITaX W OKpY’Karomei >ku3Hu: nuddy-
3151, OPOYHOBCKOE JBHIKCHHE.

OnucaHue TEIUIOBBIX SIBJICHUM C UCIIOJIB30Ba-
HUEeM (PU3NYESCKUX BEJINYHH: JTaBJICHUE ra3a,
TeMIrepaTrypa, CpeaHsisi KHHeTHYeCKasi YHep-
T'Usl XaOTUYECKOT O IBUKEHUSI MOJIEKYJI, CPEI-
HEKBaJIpaTUYHAasi CKOPOCTh MOJIEKYJI.

AHann3 GU3NYECKHUX MPOLECCOB U SIBIICHUU

C MCIMOJIb30BAHUEM MOJIEKYJISIPHO-KMHETHYe-
CKOH TEOpHUM CTPOEHMUS BEIIECTBA, TA30BbIX
3aKOHOB, CBSI3U CpeJHEH KMHETUUYEeCKOU dHep-
TUH TEIJIOBOT'O ABHKEHUSI MOJIEKYII ¢ abco-
JIIOTHOM TEeMIIepaTypoii.

Pemrenne pacu€THBIX 3a71a4 C SIBHO 3aJlaHHOM
(uzmyeckoii MOZIEIIBIO C UCIIOJIB30BAHUEM OC-
HOBHBIX TtonokeHnit MKT, 3akoHOB 1 hopmy
MOJIEKYJISIPHOH (PU3UKH.

Pa6oTa B rpymnmax npu IjlaHUpOBaHUH, IIPOBE-
JCHUU U UHTSPIPETALINN PE3yIbTaTOB OIBITOB
U aHAJIM3€ JOMOIHUTEIIBHBIX NICTOYHUKOB HH-
dopmaruu 1Mo Teme




(A4

OCHOBBI
TEPMOIMHAMUKH
(10 v)

TepmonumHamMudeckasi cucreMa. BHyTpeHHsIs
SHEPTrysi TEPMOINHAMHUYECKOW CHCTEMBI U
croco6b!I e€ m3MmeHenus. KomngectBo ternio-
THI ¥ pabota. BHyTpeHHsIs1 SHEprust OOHO-
aTOMHOTO HJeaIbHOTO Ta3a. Buasl Teruone-
penayy: TemIoNpOBOIHOCTH, KOHBEKIIHS,
H3IydeHHe. Y ieJabHas TeIUI0EMKOCTh Bellle-
ctBa. KommaecTBO TEIUIOTHI IIpH TeTuIoIepe-
aJe.

TTonsitne 06 anmadbaTHOoM mnporiecce. [lep-
BEI 3aKOH TEPMOJIMHAMUKU. [IpruMeHeHne
EepPBOTO 3aKOHA TEPMOIHMHAMUKHU K U30IIPO-
neccam. ['padudeckast HHTEpHpeTanus pa-
OOTHI Ta3a.

Bropoii 3akon Tepmonunamuku. HeoOpartu-
MOCTB IIPOLISCCOB B MPHUPOE.

TerutoBrie mamuHbL. [IpuHLIMITEL HeHCTBUS
TEIUIOBBIX MalinH. [IpeoOpa3zoBaHust sHEP-
rud B TerioBbix MamnHax. KIT/[ TeruioBoit
mamuHbl. Hukn Kapuo u ero KITJ. Dkoso-
TUYEeCKHe MPOoOIeMbl TEILUIOIHESPTreTUKN

[IpoBeneHNE YyHEHHYECKOT O SKCIEPUMEHTA: U3-
MEpEeHUE yAEIBHON TEINIOEMKOCTH BEIECTBA.
OO0BsiCHEHHE OCHOBHBIX IIPUHIHIIOB I CTBHS
TEXHHUYECKHUX YCTPOMUCTB, TAKUX KaK: IBUTA-
TeJIb BHYTPEHHETO CropaHusi, OBITOBOM X0J10-
IUIBHUK, KOHIUIIHOHED; U YCIOBHH nX 6e3-
OITaCHOTO MCIOJIB30BaHUS B IOBCEIHEBHOM
JKA3HU.

OrnrcaHne U3y4YeHHBIX CBOWCTB TeJI U TEII0-
BBIX SIBJICHUU C WCITOJIb30BaHUEM (PHU3UYECKUX
BEJIMYMH: JaBJICHUE ra3a, TeMIepaTypa, KO-
YeCTBO TEIUIOTHI, BHYTPEHHSIsI SHEPT s, pado-
Ta rasa.

Pemenne pacu€THBIX 3a/1a4 € SIBHO 3aJ1aHHOM
(uznyeckoii MOZEIIBIO C UCIIOJIB30BAHUEM OC-
HOBHBIX 3aKOHOB U ()OPMYJI TEPMOJUHAMHUKH.
Pemenne kauecTBEHHBIX 3a71a4 C ONIOPOI Ha
HU3ydeHHbIE B pasjaene «MosekynsipHas pusn-
Ka U TEPMOJMHAMUKA» 3aKOHBI, 3aKOHOMeEP-
HOCTH U (pU3HYECKUE SIBJICHUS.

Pabora B rpynnax npu aHaiause JONOIHUTENb-
HBIX HCTOYHUKOB MHGOPMAIUH 110 TEME

ArperaTHble
COCTOSITHUS BEIlIECTBA.
dazoBble nIEPEXOABI

(59)

TTapooOpa3oBanue u koHaeHcanwus. Vcnape-
HHUE U KuIneHue. AGCONIOTHAsI U OTHOCH -
TeJbHas BJIAXKHOCTh Bo3ayxa. HackieH-
HBIU TTap. Y aenpHas TeIuioTa mapooopaso-
BaHUSA. 3aBUCUMOCTh TEMIIEPATyphI
KHUIICHUS OT JaBJICHUS.

IIpoBeneHue sKkcnepuMeHTa: U3MEPEHUE OTHO-
CUTEJIbHOU BJIAYKHOCTH BO3IyXa.

OO0BsICHEHHE OCHOBHBIX TIPUHIIUIIOB JCHCTBUS
TEXHUUYECKHX YCTPOUCTB, TAKUX KaK: TUTPO-
METP U ICUXPOMETP, KATOPUMETP; U YCIIOBHH
UX 0€30ITaCHOT0 MCIIOJIB30BaHUS B IOBCEIHEB-
HOU >KU3HH.




[A%

Ilpooonoicenue

TemaTuueckuii
010K, TeMa

OcHoBHOe coaep:kaHue OcHOBHBIE BU/bI 1€SITEJIbHOCTH YYALIUXCS

Trépnoe teno. Kpucraumaeckue u amopd- | Onrcanve NpUHIMIIOB MTOJIyYCHUS COBPEMEH-
HbIC TeJa. AHU30TPOITHSI CBOMCTB KPUCTAJI- | HBIX MaTEPHUAJIOB, B TOM YHCJIC HAHOMAaTepHa-

soB. XKunkue kpucrasuisl. CoBpeMEHHBIE JIOB.

Matepuaiisl. IInaBnenue u kpucramimsa- Pemrenne pacu€THBIX 3a71a4 € SIBHO 3aJlaHHOH
musi. Y geneHast Teriora ninasienus. Cy- (uznyeckoii MOZIEINIBIO C UCIIOJIB30BAHUEM
OymmManusi. YpaBHEHHMS TEIUIOBOro OanaHca.

YpaBHEHHE TEILUIOBOTO OajaHca Pemenne kauecTBEHHBIX 3a71a4 C OMOPOIl HA

HU3yYCHHbBIC 3aKOHBI, 3AKOHOMEPHOCTH U PU3H-
YEeCKHe SIBIICHHUSI 10 TEMe.

PacniosnaBanue GU3NYECKUX SIBIICHUH B yueO-
HBIX OIBITaX M OKPY’Karowel >ku3Hu: nedop-
Mauusi TBEPABIX TeJl, HarpeBaHHUE U OXJIaXe-
HHE TeJI, U3MEHEHNE arperaTHbIX COCTOSHHI
BellleCTBa U OOBSICHEHNE UX Ha OCHOBE 3aKO-
HOB U (OPMYJT MOJIEKYJISIPHOH (DU3HUKH.
Hcnonp3oBanne HHGOPMAIIMOHHBIX TEXHOJIO-
Uil 1711 TOMCKa, CTPYKTYPHUPOBaHMUSI, HHTEP-
MPETAaIH U IIPSICTaBICHUSI HHOOPMAIIUNH IPH
MOATOTOBKE COOOIIIEHNH O TPUMEHEHHH 3aKO0-
HOB MOJIEKYJSIPDHON (DU3UKH U TEPMOINHAMU-
K{ B TEXHUKE U TEXHOJIOTHSIX

PA3JIEJI 4. DJIEKTPOJIMHAMUKA (22 )
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DneKkTpocTaTuka
(10 v)

DnexTpu3zanus Tea. DIeKTPUIESCKUH 3a-
psia. JIBa Bua nJIGKTPUYECKUX 3apsA1O0B.
IIpoBOomHWKH, TUAJIEKTPUKH U TTOIYIIPOBO-
JHUKHU. 3aKOH COXPAaHEHHUS IJIEKTPUIECKO-
ro 3apsija.

Bzanmoneiicteue 3apsinoB. 3akoH Kynona.
ToueuHslil 27IeKTpUYECKUil 3apsan. DJIeK-
Tpudeckoe noJse. Hanpsoxk€HHOCTD 3JIeKTpH-
geckoro noisi. [IpyuHnun cyneprno3unun
INEeKTpUUECKUX noneu. JInann HanpskEH-
HOCTH DJIEKTPUYECKOT'O MOJIS.

PaGoTa crit 3JIeKTPOCTaTHUECKOTO TOJISL.
ITorenunan. PasHOCTE MOTEHIINATIOB.
IIpoBOAHUKM M IU3IEKTPUKH B 3IEKTPOCTA-
THUUYECKOM MoJie. Jlusnekrpudeckas IpoOHU-
a€MOCTb.

OnexTpoéMkocTh. KonneHncarop. DiekTpo-
€MKOCTB IIJIOCKOTO KOHAEHcaTopa. DHEePrus
3apsKEHHOT0 KOHAeHcaTopa

IIpoBeaeHNe dKCIEpIMEHTA: U3MEPEHHE DJIEK-
TPOEMKOCTH KOHIEHCATOPA.

OO0BsiCHEHHE OCHOBHBIX IIPUHIHIIOB JICHCTBHS
TEXHUYECKUX YCTPONCTB U TEXHOJIOTHH, Ta-
KHX KaK: 3JIEKTPOCKOII, DJIEKTPOMETP, DJICK-
TpOCTaTH4YeCcKas 3allliTa, 3a3€MJICHUE DJICK-
TponprOOpPOB, KOHIEHCATOP, KOIMHUPOBaTbHEIH
anmnapart, CTpYWHBIN HPUHTEP; U YCIOBUH UX
6e30macHOro NMPUMEHEHUST B IIPaKTHISCKOMN
>KU3HU.

Pemenne pacu€THBIX 3a51a4 C SIBHO 3aJaHHOU
(puznyeckoii MOJEINIBIO C UCIIOJIB30BAaHUEM
OCHOBHBIX 3aKOHOB U (popMyJ1 BJIEKTpOCTa-
THKH.

Pemenune kauecTBEHHBIX 3a71a4 C OIOPOH Ha
M3y4EHHbIC 3aKOHbI, 3aKOHOMEPHOCTH U (pr3u-
YECKHE SBJICHUS 110 TeMe «DJIEKTPOCTATUKA.
Pacno3naBanue pu3nUecKux sIBJICHUI B y4ueO-
HBIX OIBITaX U OKPY Kalollel >KU3HU: DJICK-
TpU3aLMsl TeJl, B3aUMOJICHCTBUE 3aPsi/IOB;

U 0OOBSICHEHHE UX Ha OCHOBE 3aKOHOB U op-
MYJ DJIEKTPOCTATHKH.

OnucaHue U3y4YeHHBIX CBOMCTB BElIECTBA

U JICKTPUUECKHX SIBIICHUN C HCITOJIb30BaAaHUEM
(u3znyeckux BeNIMYMH: JIEKTPUYECKUN 3apsi,
HaNpsHKEHHOCTD 3JIEKTPUYECKOTO TMOJIsL, HO-
TEHLHAJ, Pa3HOCTh MOTCHLIHAJIOB, SJIEKTPO-
EMKOCTB.




Oxonuanue

TemaTudeckuii
010K, TeMa

OcHOBHOe conep:kaHHe

OcCHOBHBIE BHUABI A€ATCJIBHOCTH YYALTUXCH

AnHanu3 ¢GuU3NUEeCKHUX MPOLECCOB U SIBICHUM
C HUCIMOIB30BaHNEM (PU3HYECKUX 3aKOHOB: 3a-
KOH COXPaHEHHs DJIEKTPUIECKOrO 3apsAaa, 3a-
koH Kysona.

PaGora B rpynnax npu aHaiamse JOMOIHUTEIIb-
HBIX HCTOYHUKOB HH(GOPMAIIUN U TIOATOTOBKE
COOOIIEHMI O MPOSBICHUH 3aKOHOB 3JIEKTPO-
CTaTUKHU B OKPY’KaFOIIEH )KM3HU U ITIpUMEHE-
HMH UX B TEXHUKE

ITocTostHHBIH

BJ'ICKTpI/I‘{eCKI/Iﬁ TOK.

Toku B paznuyuHBIX
cpenax
(12 g)

DJIeKTpUYECKUI TOK. YCJIIOBUSI CYLIECTBOBa-
HUsI 3JIEKTpHUdeckoro Toka. Mcrounnku
Toka. Cusna toka. ITocTosIHHBIHI TOK.
Hanpspxenue. 3akon Oma 1j1s1 ydacTka
LEeH.

DJIeKTpUYECKOE CONPOTHUBIICHUE. Y JIEIbHOE
conpoTuBiieHue BemiecTsa. [locaenoBarens-
HOE, MapajuleIbHOE, CMEIIAHHOE COEIUHE-
HHUE IPOBOJHHUKOB.

Pabora anexkTpudeckoro Toka. 3akoH Jxo-
yinss—JIlennia. MoOIHOCTD 3JIEKTPUYECKOTIO
TOKA.

3/1C 1 BHyTpEeHHEE CONPOTHUBJICHUE UCTOY-
HUKa ToKa. 3akoH Oma [JIs1 TOJIHOH (3aM-
KHYTOI) 35ekTprdeckon nerm. Koporkoe
3aMBIKaHHE.

ITpoBegeHne sKCHEpUMEHTa: U3yUYE€HUE CMe-
IIAHHOTO COEAWHEHHUsI PE3UCTOPOB; U3MEpEe
Hue DJIC nucToyHUKaA TOKAa U €ro BHYTpPEH-
HEro COIPOTUBJICHMS; HAOJIIOIEHUE DIIEKTPO-
nu3a.

OOBsiCHEHHE OCHOBHBIX IPUHIIUIIOB ASHCTBUS
TEXHUYECKUX YCTPOMCTB M TEXHOJOTUi, Ta-
KHX KakK: aMIEpMETp, BOIBTMETpP, peocTar,
HCTOYHHUKHU TOKA, JIEKTPOHArpeBaTeIbHbIC
pUOOPBHI, MEKTPOOCBETUTEIIbHBIC TPUOOPHI,
TEPMOMETP COIPOTUBJICHHUS, BaKyyMHBIH OU-
OJ, TEPMHUCTOPHI U (HOTOPEZUCTOPHI, MTOITYIPO-
BOJIHUKOBBIN 11O, TaJIbBAHUKA; U YCIOBUI
nx 6€30I1aCHOTO MPUMEHEHHSI B MPAKTHICCKON
>KU3HU.
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OIeKTpOHHAs IPOBOAUMOCTD TBEPABIX Me-
TaJUIOB. 3aBUCUMOCTb COIIPOTHBJICHUS Me-
TaJUIOB OT TeMrepaTypbl. CBEpXIIpoOBOIU-
MOCTb.

OnekTpudyeckui Tok B Bakyyme. CBoiicTBa
SJIEKTPOHHBIX ITyYKOB.

TTonmynpoBoguuku. CoOCTBEHHAs U IIpUMeEc-
Hasl IPOBOMMOCTbH MOIYyIIPOBOJHHUKOB.
CaoiicTBa p—n-nepexona. Ilomynposoanu-
KOBBIE IPUOOPBHI.

DeKTpUYEeCKUN TOK B pacTBOpax U paciijia-
BaX 3JICSKTPOJINUTOB. DJIEKTPOJINTUYECKAsT
auccouuanysi. DIEKTPOIU3.
DnexkTpuyeckuil Tok B razax. Camocro-
ATEJIBLHBIA M HECAMOCTOATEILHBIN pa3psa.
Momnnus. I1naszma

Pemienne pacu€THBIX 3ajJlad C SIBHO 3aJIaHHOM
(PU3UYIECKON MOJEIBIO C MUCITOJIb30BAHUEM OC-
HOBHBIX 3aKOHOB U (popmyir Tembl «[locTosiH-
HBIM DJICKTPUUECKHUI TOK».

Pacrio3naBanne pusnueckux siBICHHI B y4e0-
HBIX ONBITaX U OKPY’KarolleH )KU3HU: DJICK-
TpUUYECcKas IPOBOAUMOCTb, TETNIOBOE, CBETO-
BOC, XUMHUYECKOE, MAarHUTHOE JCUCTBHSI TOKA.
AHanu3 3JIeKTpUYECKUX SIBJICHUH U mpoliec-
COB B IICMSIX OCTOSTHHOTO TOKa C UCITOJIh30Ba-
HHEM 3aKOHOB: 3aKOH OMa, 3aKOHOMEPHOCTH
MOCJIEAOBATEIIBHOI'O U NapaJUICIbHOT'O COEIU -
HEHUsI NPOBOJHUKOB, 3aKOH J[>Koyina—
Jlenua.

OnucaHue U3y4YeHHbIX CBOMCTB BEIIECTB U
3JIEKTPUUECKHUX SIBJICHUM C UCIIOJIb30BAHUEM
(pu3MYECKHX BEJIMYUH: YICKTPUUCSCKUH 3a-

psia, cuia ToKa, 3JIEKTPUYECKOEe HampsKe-

HHE, DJICKTPUYECKOE COIMPOTUBIICHUE, pa3-
HOCTh noteHunasnos, DJ]C, pabora Toka,
MOIIIHOCTh TOKaA.

Hcnonp3oBanue nHGOPMAITMOHHBIX TEXHOJIO-
THI OJIs1 TIOUCKA, CTPYKTYPHUPOBaHHUsI, HHTEP-
OpeTalrH U IPeICTaBICHUsI HH(PpOpMaIUH TIPH
HOJITOTOBKE COOOIIICHUI O TIPUMEHESHUH 3aKO-
HOB IIOCTOSIHHOT'O TOKa B TEXHHKE U TEXHOJIO-
TUSIX

Peseps (2 4)




N
o

11 KNIACC (68 )

TemaTuueckuii
010K, TeMa

MarnutHoe nose.
DeKTpoMarHuTHas
nHaykows (11 @)

OcHoOBHOe coaep:KaHue OcHOBHBIE BUABI AeSITEJbHOCTH YIAIUXCH
PA3EJ 4. QJJIEKTPOANHAMMKA (11 u)

ITocTostHaBIe MarHUTHL. B3anMonetictBue ITpoBenenue 3kcriepuMeHTa: U3yUSHHUE Mar-
TMOCTOSTHHBIX MarHUTOB. MarHUTHOE MoJIe. HUTHOTO MOJISI KaTyIIKH C TOKOM; HCCJIeJIOBa-
Bextop MarantHON nHayKknun. [IpuHIMT HHUE JIeHCTBHS MOCTOSTHHOTO MarH1uTa Ha paM-
CYNEPITO3UIINN MarHUTHBIX noJied. JInann Ky C TOKOM; HCCJIEJOBaHHE SIBJICHUS DJIEKTPO-
MarHuTHOM nHaykuuu. Kaprtuna nunuit MarHuTHON MHAYKLMU.
MarHUTHON MHIYKIIMH TTOJIST ITOCTOSIHHBIX OO0BsICHEHHE OCHOBHBIX IIPUHIIUIIOB JCHCTBHS
MarHuTOB. TEXHUYECKHUX YCTPONCTB, TAKUX KaK: OCTO-
MarauTtHoe 1noJie TPOBOJHUKA C TOKOM. SIHHBIE MAarHUTHI, DJIEKTPOMAarHUThI, 3JIEKTPO-
Kapruna nuanii HHAYKIMM MarHUTHOTO ABUraTellb, YCKOPUTEIHN 3JIEMEHTAapHBIX Ya-
MOJIsI ATUHHOTO MPSIMOTO MPOBOJHHUKA CTUL, HHAYKIUOHHAsI M€4Yb; U YCIOBUM HX
M 3aMKHYTOI'O KOJIBLIEBOTO IPOBOJHUKA, 0€30I1aCHOI0 IIPUMEHEHUS B IPAKTUYESCKOMI
KaTyWKHU ¢ TOKoM. OnbIT Dpcrena. Bzaumo- | )KuU3HU.
JeHcTBHE MPOBOJIHUKOB C TOKOM. Pemienne pacu€THBIX 3agay Ha MPUMEHEHHE
Cuna Amnepa, e€ MOZYJIb U HallpaBJICHUE. popmyst Tembl «MarHuTHOE I0JIe. DIJIEKTPO-
Cuna JlopeHna, e€ MOayIb U HallpaBJICHHUE. MarHUTHAsl MHIYKIUSD).
JIBu>keHue 3apsHKEHHOUW YaCTHULIBI B OQHO- Pemenne kauecTBEHHBIX 3a71a4 C OMOPOI1 HA
POIHOM MarHuTHOM noje. Pabora cumsl HU3y4YECHHbBIE 3aKOHbI, 3AKOHOMEPHOCTH U GU3H-
Jlopenua. 4YECKHUE sIBJICHUS TeMbl « MarHUTHOE II0JIE.
SIBneHye 3eKTPOMarHUTHON MHIYKIIMH. OneKTpOMarHuTHas WHIYKIHS».
IToTok BekTOpa MarHUTHONH UHIYKIIHH. OrmpeneneHne HaMpaBICHUsI BEKTOpa UHAYK-
O C naayKInu. 3aKOH 3JI€KTPOMarHuTHOMH IIMY MarHUTHOTO TIOJISI TPOBOJHHUKA C TOKOM,
uHaykuuu dapajnes. cuiiel AmMrnepa u cuinbl JlopeHtia.
Buxpesoe snexrpuueckoe noise. 9/1C nH- PacrniozHaBaHue (pU3HYECKUX SIBJICHUH B y4ueO-
OYKIIUA B MPOBOJHHKE, NBIDKYIIEMCS II0- HBIX ONBITaX M OKPY XKalomeH >KU3HU: B3aUMO-
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CTYIaTEeIbHO B OTHOPOJIHOM MarHUTHOM
ToJe.

IIpasuo Jlenua.

MHIyKTUBHOCTD. SIBJICHUE CaMOWHIYKIIHH.
31C caMOUHIYKIIUH.

DHeprust MArHUTHOTO ITOJISI KaTYIIKH C TO-
KOM.

DNIEeKTPOMarHuTHOE TI0JIe

AeficTBHE MarHUTOB, 2JIEKTPOMarHuTHAsI MH-
yKIHST, TeliCTBHE MarHUTHOT O TIOJIsI Ha IIPO-
BOJTHUK C TOKOM U JIBVDKYIITUICS 3apsifI.
AHanm3 3JIEKTPOMarHUTHEIX SIBJICHUH C UC-
MTOJIL30BAaHUEM 3aKOHA 3JIEKTPOMAarHUTHOM WH-
JIYKITHH.

Onncanne N3y4eHHBIX CBOWCTB BEIIECTB U
SJISKTPOMAarHUTHBIX SIBJIEHHI C NCHOJIB30Ba-
HHUEeM (PU3NYESCKUX BEJIUYUH: WHIYKIWST Mar-
HUTHOTI'O OJIsA, cujia Amnepa, cuna JlopeHua,
HHIYKTUBHOCTH KaTYIIIKH, SHEPTHsI JJSKTPH-
YECKOI'0 M1 MarHUTHOT'O TOJIeH

PA3JIEJI 5. KOJIEBAHUS U BOJIHBI (24 4)

MexaHudecKkue u
3JICKTPOMarHUTHHIS
kosnebanus (9 4)

KonebarenpHas cucrema. CBoOOHBIE MeXa-
HUYECKHE KoJjieOaHus. "apMoHnyecKkue Ko-
snebanus. [lepuon, yacrora, aMIUIUTy1a U
¢aza konebanwuii. [Ipy>KMHHBII MasTHUK.
Maremarudeckuii MasiTHUK. Y paBHEHUE
rapMoHHu4YecKkux kosiebanuii. [IpeBparienue
3HEPruu IpU rapMOHUYECKUX KOJICOaAHUSX.
Komnebarenbhblii KOHTYP. CBOOOIHBIC DJIEK-
TPOMarHUTHBIE KOJICOAaHUs B UJICAITBHOM
KOJIeOaTeIbHOM KOHTYpPE. AHAJIOTHSI MEXKITY
MEXaHUYECKHMHU U 3JICKTPOMAarHUTHBIMHU
Kkosiebanusimu. @opmyita TomcoHa. 3akoH
COXpaHEHUs SHEPTHUH B HJICAJILHOM KoJieba-
TEJILHOM KOHTYPE.

IIpoBeaeHne sKCIEpUMEHTA: UCCIIETOBAHUE 3a-
BHUCHMOCTH IEpUOAa MAJIBIX KOJIeOaHU Ipy3a
Ha HUTHU OT JUIMHBI HUTHU U MacChl Ipy3a; UC-
clleJOBaHHE NIEPEMEHHOI0 TOKa B LIEMH U3 IO-
clIeOBaTEIbHO COSIUHEHHBIX KOHAEH caTopa,
KaTyIIKU U PE3UCTOpa.

OO0BsICHEHHE OCHOBHBIX IIPUHILIHUIIOB JICHCTBUS
TEXHUYECKUX YCTPOUCTB, TAKUX KaK: JIEK-
TPUUYECKUI 3BOHOK, T€HEPATOP MEPEMEHHOTO
TOKa, JTUHHUU JEKTPOoIepenady; U yCIOBUH HUX
0e301acHOro MPUMEHEHHUSI B IPaKTHYECKOM
SKU3HU.

Pemenue pacu€THbIX 3a7a4 ¢ SIBHO 3aJaHHON
(uznyeckoii MOZENIBIO C UCIIOJIB30BAHUEM OC-
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OcCHOBHBIE BHUABI A€ATCJIBHOCTH YYALTUXCH

TIpencraBieHue o 3aTyXaroIUX KOJICOaHU-
siX. BeIHY>KZIeHHBIe MeXaHHIecKue Kojieoa-
Husi. Pe3oHaHnc. BeIHy>XI€HHBIE 2JIEKTPO-
MarHuTHBIE KOJIeOaHusl.

IlepemennsIit Tok. CHHycOUAaIbHBIA NIEpe-
MEHHBIH TOK. MOIITHOCTE IEPEMEHHOT'O TO-
Ka. AMIUINTYIHOE U JAeHCTBYyOllee 3Haue-
HUE CUJIbl TOKA U HaIIPSIKEHUS.
Tpancdopmarop. [Tpon3BoacTso, nepenaya
¥ noTpeOJICHHE DIICKTPUISCKOI SHEPrUH.
DKOJIOTUYECKHUE PUCKU ITPU IIPOU3BOICTBE
a5iekTposHeprun. KynbTypa HCIonb30BaHUSA
3JIEKTPOSHEPIrUX B NOBCEAHEBHOM KU3HU

HOBHBIX 3aKOHOB U (pOPMYIJI, ONKUCHIBAFOIIINX
MEXaHHYECKHE U JIEKTPOMarH|uTHhIC KoJieha-
HUS.

OrnrcaHue U3YYCHHBIX MEXaHUYECKHUX U JJICK-
TPOMArHUTHBIX KOJICOaHHH C UCTIOIB30BAHHEM
GU3UUECKUX BEJIMYHH: ISPUOJT H YaCTOTa KO-
nebGaHUit, amMrunTyaa u ¢dasza xoJsiedaHuid, 3a-
PsiI ¥ cuJla TOKa B MPOLIECCe TAPMOHHYECKHUX
3JIEKTPOMATrHUTHBIX KOJICOaHMUIA.

Pemrenne kauecTBEHHBIX 3aa4 C OMOPOil Ha
HM3y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH, OIHUCHI-
BaIOLIME MEXaHUYECKHE U 2JICKTPOMAarHUTHBIC
KoJyieOGaHusl.

Pabora B rpynnax npu IUIaHUPOBaHUH, [IPOBE-
JICHUH U HHTEPIPETALUN PE3yJIbTATOB OITbI-
TOB, U aHAJIN3E JOTOJHUTEIIBHBIX HCTOYHUKOB
uHpopMaIH 1Mo Teme

MexaHudeckue u
3JIEKTPOMArHUTHHIS
BOJIHEI (5 )

MexaHHU4YeCKHE BOJIHBI, YCIIOBHS Pacpo-
crpanenus. Ilepuon. CkopocTs pacnpocTpa-
HEHUsI U JJIMHA BOJIHEI. [lonepedynbie

W IIPOIOJIbHBIC BOJIHBIL. MIHTEepdepeHIms

1 qudpakusg MEXaHUYSCKHUX BOJIH.

3Byk. CKOpOCTH 3ByKa. ' pOMKOCTB 3ByKa.
Bricora Tona. TemOp 3ByKa.

OOBbsiCHEHHE OCHOBHBIX IPUHIIUIIOB ASHCTBUS
TEXHUYECKHUX YCTPONUCTB U TEXHOJIOTUM, TAKUX
KaK: My3BbIKaJIbHbIE HHCTPYMEHTHI, YIIBTPa3BY-
KOBas IMArHOCTHKA B TEXHUKE U MEJIUIINHE,
panap, paTuoONIpUEMHUK, TEJICBU30P, aHTEHHA,
Tenedon, CBU-tieub; u ycioBuii ux 6esorac-
HOT'O IIPUMEHEHUSI B IIPAKTUIECKOM >KU3HH.
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DNeKTPOMAarHUTHEIE BOJHBI. Y CIIOBHS U3ITY-
YEHUsI JIEKTPOMArHUTHBIX BOJIH. B3anmuast
opueHTanus BeKTopoB E BVB amexTpo-
MarHuTHOM BosiHe. CBOMCTBA dJIeKTpoOMar-
HUTHBIX BOJIH: OTpakKeHHE, IpeJIOMIICHUE,
noJsipu3anys, Tudpaknus, THTepdepeH-
1wst. CKOPOCTH DJIGKTPOMArHUTHBIX BOJIH.
[Ikana snekTpoMarHUTHEIX BOH. [Ipume-
HEHHUE JIEKTPOMarHUTHBIX BOJH B TEXHUKE
U OBITY.

TIpuHIMIBI paIHOCBSI3U U TEJICBUICHUSI.
Panuonoxanysi.

ONEeKTPOMarHUTHOE 3arps3HEHHE OKPYyKaro-
el cpeasl

PertieHre pacd€THBIX U KAYECTBEHHBIX 3a1a9
C OIOPOW HA N3yYE€HHBIE 3aKOHBI U 3aKOHO-
MEPHOCTH, OITUCHIBAIOIINE PACIIPOCTPAHEHHE
MEXaHUYECKUX U IJIEKTPOMArHUTHBIX BOJIH.
Vcnonp3oBanrie nHGOPMAIMOHHBIX TEXHOJIO-
THH JJIs1 IOUCKA, CTPYKTYPHPOBAHHUS, HHTEP-
MpETAy U MpeACTaBIeHusT HHGOPMAIIHU IPH
MOJIrOTOBKE COOOIIEHHUI 00 HUCITOJIBL30BAaHUH
3JICKTPOMATrHUTHBIX BOJIH B TEXHHUKE.

YyacTue B IUCKYCCHHM 00 3JI€KTPOMarHUTHOM
3arpsi3HCHUN OKPY>KaroIIeii CpeIbl.

PaGora B rpymnmnax npH riiaHHpOBaHHH, POBE-
JICHUUY U UHTEPIIPETALlUN PE3yIbTaTOB OIBITOB
M aHaJIM3€ JOMOJIHUTEIbHBIX UCTOYHUKOB HH-
popmaruu 1o Teme

Omnruka (10 )

I'eomerpuueckas onruka. [Ipsmonuneiinoe
pacrnpocTpaHeHHe CBETa B OJHOPOJHOU cpe-
ne. Toueunslii ICTOYHUK cBeTa. Jlyd cBera.
OTpaxeHue cBeTa. 3aKOHBI OTPa’KEHUSI CBE-
Ta. [locTpoeHune n300pa>keHUi B IJIOCKOM
3epKare.

IIpenomnenue cBeTa. 3aKOHBI NPETOMIICHUS
cBeTa. AGCOIIIOTHBIH TTOKa3aTesIb MpeJIoMIIe-
Hus. [lonHnoe BHyTpeHHee oTpakeHue. [Ipe-
JIEIBHBIN YroJ IMOJIHOTO BHYTPEHHETO OTpa-
SKCHUSI.

Hucnepcus cBeta. Ci1oXkHBIH cocTaB 0enoro
cera. LBerT.

IIpoBeneHue sKkcepuMeHTa: HaOJIIOASHHUE IHC-
IIEPCUM CBETA; U3MEpPEHUE MToKa3aTess mpe-
JIOMJISHMS CTEKJIa; UCCIIeJOBAHNUE CBONHCTB
U300paKSHU B JIMH3aX.

OOBbsiCHEHUE OCHOBHBIX IIPUHIIUAIIOB ASHCTBUS
TEXHUYECKHUX YCTPOUCTB U TEXHOJOTH, Ta-
KHMX KaK: O4KH, JIyIa, (poroarmapar, Npoek-
IIUOHHBII anmapar, MHKPOCKOII, TeJIECKOIL,
BOJIOKOHHAsI ONTHKA, NTU(PAKIIMOHHAS PEHIET-
Ka, MTOJISIPOU; U YCIOBHH MX 6€30MacHOro
IPUMEHEHUS B IMIPAKTUIECKOM KU3HH.
Pemienne pacu€THbIX 3a7a4 € SIBHO 3aJIlaHHON
(uznyeckoii MOZENIBIO C UCIIOJIB30BAHUEM OC-
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CoOuparolue U pacCeUBAOIINE JIMH3bI.
Tonkas nmuH3a. PokycHOE paccTosTHHUE U
onTUYecKasl cuia TOHKOH nuH3bl. [locTpoe-
HUE U300pa’keHN B COOMPAOIINX U pacce-
HMBAIOIIVX JINH3aX. @opMyia TOHKOM JTWH-
3bl. YBEJIIMYCHUE, JaBaeMOe JINH30H.
TIpenensl TpUMEHUMOCTH T€OMETPHYSCKOM
OIITHKH.

BomnuoBas ontuka. MlHTEepdepenuus caera.
KorepeHnTHbIe HCTOYHUKHU. Y CIIOBUSI HAOIIO-
JICHHSI MAKCUMYMOB 1 MUHUMYMOB B HHTEP-
(pepeHIIMOHHOI KapTHUHE OT ABYX CHH(}a3-
HBIX KOT€PEHTHBIX HICTOYHUKOB.
Hudpakuus ceera. [udpakunonnas pemér-
Ka. YciioBre HaOJIIOICHUS TJIABHBIX MaKCH-
MYMOB MPH MTaJICHUA MOHOXPOMAaTHYECKOTO
cBeTa Ha AU(PPAKIIMOHHYIO PEeHIETKY.
ITomsipuzanus cBeta

HOBHBIX 3aKOHOB U ()OPMYJI T€OMETPHUUCCKOI
ONTHKH.

ITocTpoenne u onrcanue U300 pakKeHUs!, CO3-
JaBaeMOT0 TNIOCKHUM 3€pPKajIOM, TOHKOH JIMH-
3011,

Pacrnio3naBanne pU3HIECKUX SIBJICHUI B ONBI-
TaX U OKPY>KAFOIICH KU3HU: MIPSIMOJITMHEHHOES
pacripocTpaHeHHEe CBeTa, OTPaKEHHUE, IPEIIOM-
JieHue, nHTepdepeHus, TUGPaKusa U oI -
pu3anus cBeTa, JUCIISPCHsl CBETA.

AHann3 ONTUYECKUX SIBJICHUH C UCIIOJIb30Ba-
HHMEM 3aKOHOB: 3aKOH IPSIMOJIMHEIHOro pac-
IIPOCTPAHEHUSI CBETA, 3aKOHBI OTPAXKEHHUSI CBE-
Ta, 3aKOHBI IIPEJIOMJICHHUSI CBETA.

OnuncaHue ONTUYECKUX SIBJICHUI C UCIIOIb30-
BaHHEM PU3NISCKUX BeJIUIUH: (POKYCHOE pac-
CTOSIHUE U OITHYECKasi CUJIa JIMH3bI

PA3JEJ 6. OCHOBBI CIIELIUAJIBHOM TEOPUM

OTHOCHUTEJBHOCTH (4 v)

OcuoBbl CTO (4 u)

I'panu1bl IPUMEHUMOCTH KJIACCUYECKOM
MexaHuKHU. [locTynaTel cienuanbHOM
TEOPUH OTHOCUTEIFHOCTH: NHBAPHUAHTHOCTH
MOZYJsI CKOPOCTH CBETa B BaKyyMe,
OPUHIAI OTHOCUTEIBHOCTH DHHIITEHHA.

Peiienne kauecTBEHHBIX 3ajJ1a4 C OMOPOM HaA
U3y4YeHHbBIE 3aKOHBI, 3aKOHOMEPHOCTH U (QU3H-
yeckue siBiaeHus 1o TeMe «OcHoBBI CTO».
Vcnionb3oBanue HHPOPMAITTOHHBIX
TEXHOJIOTHH JJIsI TOUCKA, CTPYKTYPHUPOBAHUS,
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OTHOCUTENBFHOCTh OJHOBPEMEHHOCTH. 3a-
MEJJICHHE BPEMEHU U COKPAIlEHUE JUIMHBL.
DHepTrus U UMITYJIEC PEJISITUBUCTCKON Ya-
CTHUIIBIL.

CBs13b Macchl C SHEpTHUEH U UMITYJIECOM pe-
JIATUBUCTCKON YaCTHULIbl. DHEPrusl IIOKOs

WHTEPIIPETALIMNA U TIPEACTABICHHUS
HH(}pOpMAaINH IIPH TTOATOTOBKE COOOIIICHNH
O rpaHUIax MPUMEHHUMOCTH KIIACCHYECKOMN
MexaHuKH B ocHoBax CTO

PA3AEJ 7. KBAHTOBAS ®U3UKA (15 v)

DJIeMeHTBI KBAaHTO-
BOU onTUKH (6 9)

dotonbl. Popmyna [1nanka cBsi3u SHEPrUnU
(dorona c ero wacroroit. JHeprus u
uMITynbc GOTOHA.

OTkpeITHE U HcciienoBanue Gpororddexra.
Omebite! A. I'. CroneroBa. 3akoHsbI (pOTO-
s¢dekra. YpaBHeHHe DUHIITEHHA 15
dpororddekra. «Kpacnas rpanuna» poro-
a¢dekra.

Jlapnenue ceta. OnbiTe! [1. H. JIeObenena.
Xumuueckoe neiicTBUE cBETa

OOBsiCHEHHE OCHOBHBIX MPUHIIATIOB JSHCTBUS
TEXHUYECKUX YCTPOUCTB, TAKUX KakK:
doTorremenT, GOTOIATINK, COTHESTHAS
GaTtapesi, CBETOIMOM; U YCIOBHil Ux 6e3omnac-
HOI'O IIPUMEHEHHMS B IPAKTUUECKOH >KU3HMU.
Pemenne pacu€THBIX 3a/1a4 € SIBHO 3aJ1aHHOM
(uznyeckoii MOZEIIbIO C UCIIOJIB30BAHUEM
OCHOBHBIX 3aKOHOB U (pOpMyJ1 KBAHTOBOI
OIITHKHU.

Pemenune kauecTBEHHBIX 3a71a4 C ONIOPOI Ha
HU3y4YECHHBIE 3aKOHbI, 3aKOHOMEPHOCTH KBaHTO-
BOI1 ONTHKU.

Pacrnio3zHaBanne pu3nUecKux sIBICHUI B y4ueO-
HBIX OoNbITax: poTornekTpuyeckuii 3 dexr,
CBETOBOE JIaBJICHHE.

OnucaHue U3yYCeHHBIX KBAHTOBBIX SIBJICHUH

U IPOLIECCOB C MCITOJIb30BaHUEM (PU3UUECKUX
BEJIMYMH: CKOPOCTBH 3JICKTPOMarHUTHBIX BOJIH,
JUITMHA BOJIHBI M YacTOTa CBETAa, YHEPTUs U HUM-
myssc GOTOHA
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Crpoenue aToma
(49

Monens atoma TomcoHa. OnbIThl Pezep-
¢opna o paccessHuo a-yactun. Ilimanerap-
Hast mozenb atroma. Ilocrynarsr bopa.
Wznydenne n norsomnieHne GoTOHOB IIpHU
epexoJie aToMa C OJHOTO YPOBHSI SHEPTHUH
Ha npyroi. Buasl cnektpoB. CrIeKTp ypoB-
HEeW PHEepruu aToMa BOJIOpo/ia.

BoHoBEIE cBOMcTBa YyacTull. BOJIHEI e
Bpoitnsa. KopnyckynsspHO-BOIHOBOI nya-
JIA3M.

CIIOHTaHHOE U BBIHYXIEHHOE U3IJIyueHHUE

TIpoBenenue sKCIIEpUMEHTA: HAOIFOICHUE JTH-
HeW4yaToro crnekTpa.

OOBsICHEHHE OCHOBHBIX TTPUHITATIOB JICHCTBUS
TEXHUYECKHUX YCTPONCTB, TAKUX KaK: CITEK-
TPOCKOII, JIa3ep, KBAHTOBBIH KOMITBIOTED;

M YCJIOBH X 6€30ITacCHOTO ITPUMEHEHUST

B IPaKTHYECKOH >KHU3HU.

Pemenne kadecTBEeHHBIX 3a71ad C OMTOPOil Ha
HW3y4YCeHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (HU3H-
4yecKue siBJIeHUs o TeMe «CTpoeHHue aToMa.
Pacno3naBanue Gpu3NYECKUX SBJIICHUH B y4eO-
HBIX OITBITaX: BOSHUKHOBEHHUE JIMHEHYATOI O
CIIEKTpa.

AHanu3 KBaHTOBBIX HPOLIECCOB U SIBJICHUN

C HCIIOJIb30BaHUEM I1OCTyJ1aTOB bopa

ATOMHOE S7IpO

(59

OKCHEPUMEHTHI, JOKa3bIBAIOIINE CIIOXK-
HOCTb CTpoeHus saapa. OTKpBITHE paaHoaK-
tuBHocTH. OnbiThl Pe3epdopaa mo onpene-
JICHUIO COCTaBa paglOaKTUBHOTO H3Iyde-
aust. CBoiicTBa anbda-, 6eTa-, raMma-mu3-
JITydeHus. BausiHue painoakTUBHOCTH

Ha >KUBBIC OPTraHU3MBIL.

OTKpBITHE IPOTOHA U HelTpoHa. HykitoH-
Hasi moziens sinpa ['eiizendepra—LlBaneHKO.

ITpoBenenne y4eHHUECKOrO SKCIEPUMEHTA:
HCCIIEIOBAHNE TPEKOB YacTHIl (110 TOTOBBIM
doTorpadusim).

OOBsiCHEHHE OCHOBHBIX MPUHIIUIIOB JIeii-
CTBUS TEXHHUYECKHUX YCTPOUCTB, TAKUX KaK:
JO3UMETp, Kamepa BuibcoHa, siaepHblIit
peakTop, aToMHast OoMO0a; U YCIOBHU NX
6e30MacHOr0 NPUMEHEHUSI B TPaKTUYECKOMN
SKU3HH.
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3apsn sapa. MaccoBoe uncino siapa. M3o-
TOTIBL.

Anbda-pacnan. DIeKTPOHHBIA U TO3UTPOH-
HBI1 OeTa-pacnan. 'amma-usnydenue. 3a-
KOH paJliOaKTUBHOIO pacraja.

DHeprus CBsI3U HYKJIOHOB B siape. SnepHbre
cuibl. JledekT Macchl sipa.

S nepHsble peakuuu. JlejneHue U CUHTE3
siep.

Snepnsblii peaktop. TepMosiiepHBId CHHTES.
TTpo6eMbl 1 NepCIeKTUBHI SIIEPHON dHEp-
TeTHUKH. DKOJIOTHYECKHE aCHeKThI sIASPHOMH
SHEPreTHKH.

OneMmeHTapHbIe YacTUILbl. OTKPBITUE TTO3U-
TpOHa.

MeToab! HAOIIOACHUS U PErUCTPALIMU JIe-
MEHTapHBIX YacCTHLI.

dyHnamMeHTalbHbIE B3aUMOIEHCTBUS.
EnuncTBO M3uyeckoi KapTHHBI MHUpa

Pemenne xauecTBEHHBIX 3a7a9 C OIIOPOH Ha
HW3y4YeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PHU3H-
YeCKUe SIBJICHUS 110 TeMe «ATOMHOE SIIPO».
Pacrnio3naBanne puU3N4IEeCKUX SIBJICHUN B y4eO-
HBIX OITBITaX M B OKpY>KaroIllel )KU3HU: ecTe-
CTBEHHAasI U NICKYCCTBEHHAsI PaIOaKTUBHOCTb.
Onucanue N3y4eHHBIX KBAaHTOBBIX SIBICHUN U
IIPOIIECCOB C UCIIOJIb30BaHNEM (PU3HYECKUX Be-
JIMYWH: TIEPHUOJI IToTypacnana, SHEPrust CBI3U
aTOMHBIX SIIEP.

AHanu3 IpoueccoB U SIBJICHUH ¢ UCITOJIb30Ba-
HHEM 3aKOHOB U IOCTYJIATOB: 3aKOH COXpaHe-
HHUS 3JISKTPUUYECKOr0 3apsi/ia, 3aKOH COXpaHe-
HHSI MacCOBOT'O 4YHCIIa, mocTynaTsl bopa, 3a-
KOH PaJM0aKTUBHOI'O pacraja.
Hcnonp3oBanue nHPOPMAaLIMOHHBIX TEXHOJIO-
TMH U151 HOUCKA, CTPYKTYPHUPOBAHUS, HHTEP-
MIpeTaluy U PeACTaBICHUs MHGOPpMALIMY IIPU
OATOTOBKE COOOIIIEHUI O IPUMEHEHUH 3aK0-
HOB KBaHTOBOM (DM3HUKHU B TEXHUKE U TEXHOJIO-
THSIX

PA3JIEJ 8. JIEMEHTBI ACTPOHOMUUN U ACTPO®U3UKHU (7 v)

DIeMEHTBI
acTpoU3NKHU
(79)

Jransl pa3BUTHS acTpoHOMHUU. [IpukiagHoe
1 MUPOBO33peHYeCcKoe 3HaUYeHHe aCTPOHO-
MHH.

Bup 3Bé3gHoro HeGa. Co3Be3aus, IpKue
3BE3/1bl, IJIAaHEThI, UX BUJIUMOE JIBIDKEHUE.
CosiHeYHasi cUcTeMa.

IMToaroroBka cooOuieHui 0 MEeTOIaX MOIyde-
HUsI HAYYHBIX aCTPOHOMUYECKHUX 3HAaHUU, OT-
KPBITHUSIX B COBPEMEHHOM aCTPOHOMHHU.
Brinonnenue 3ajanuii, IpoOBEPSIONINX BIIaJie-
HHE OCHOBOITOJIATaFOIIMMHU aCTPOHOMHUYECKUMU
MOHSITHUSMH, TO3BOJISTFOIIIUMH XapaKTEPU30-
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Oxonuanue

TemaTuueckuii
010K, TeMa

OcHOBHOe conep:kaHHe

OcCHOBHBIE BHUABI A€ATCJIBHOCTH YYALTUXCH

CoJuiHlie. CosiHeYHast akTUBHOCTb. McTo4-
HUK 3Hepryuu CoJiHLA U 3BE3/,. 3BE3/bI,

WX OCHOBHbIE XapaKTEePUCTUKHU. JJuarpamma
«CMEeKTpaJIbHbIN KJIaCC — CBETUMOCTbY.
3Bé3/1bI IJIABHOM MOCJ/Ie/0BATEbHOCTH.
3aBHCHMOCTb «Macca — CBETUMOCTb»

ZJ1s1 3B€3/] TJIAaBHOM IMOCJIe/[0BATEbHOCTH.
BuyTpeHHee cTpoeHHe 3BE3J. CoBpeMeHHbIe
NpeACcTaB/JIeHUA O IPOUCXOXKAEHHUH U 3BO-
srouuu CosHIIA U 3BE3/,. ITANbl )KU3HU
3BE3/.

Muneunsbiii [IyTe — Hama 'anakTuka.
[MonnoxxeHue u aABMkeHre CosiHLa B ['anak-
TUKe. THUIIbI raJlakTUK. PaguoraiakTuku

Y KBasaphbl. YépHble AbIPhI B AApax rajaak-
TUK.

Bcesiennas. Pacuuupenue BecesieHHOM.
3akoH Xa66J1a. PazberaHuve rajakTHK.
Teopus Boabuioro B3pbiBa. PesiukToBOE H3-
JIy4eHue.

MacmtabHas ctpyktypa Bcenennoii. Mera-
rajakTHKa.

HepeméHnHble npo6JsieMbl aCTPOHOMHU

BaTh IIPOIECCHI, TPOUCXOIAIINE B 3BE3AX,
B 3BE3MIHBIX CHCTEMaX, B MEKTAITaKTHIECKON
cpene; NBHKeHNE HEOECHBIX TeJl, DBOJIOIIHIO
3BE31 U BeceneHnHoil.

ITpoBenenue HabIIOAEHU HEBOOPYKEHHBIM
TJ1a30M C HCITOJIb30BAaHUEM KOMITHIOTEPHBIX
MIPUI0KESHUH JUIsI OIPEJICIICHUS TTOJIOKESHUST
HEOECHBIX 00bEKTOB Ha KOHKPETHYIO JTaTy: OC-
HOBHBIE co3Be3ausi CeBEepHOro MOoyLapus 1
SIDKUE 3BE3/bI.

IIpoBenenue HaOIrOIeHMI B Tesreckon JIyHBI,
miaHet, Mneunoro Ilytu




1]

OBOBLIAIOIIEE MMTOBTOPEHHUE (4 4)

CucreMaTu3anusi
U 0000I11IeHNEe
Marepualia Kypca
duzuku (4 9)

Ponp pu3MKH U aCTPOHOMHUH B dKOHOMHYE-
CKOM, TEXHOJIOTUYECKON, COIMMAJILHONU 1
3TUYECKOHN cdepax IesATSIHHOCTH YEIOBEKa;
poOJIb U MeCTO (PU3UKH U aCTPOHOMHHU B CO-
BPEMEHHONW Hay4HOU KapTHHE MHpa; pOjb
uznyueckoit Teopuu B (popMHUpPOBAaHUH
OpeNCTaBICHUN O (U3UYECKON KapTHHE MH-
pa, MecTo GU3NYECKOW KapTUHBI MHpa B
o0IIeM psiTy COBPEMEHHBIX €CTECTBEHHO-Ha-
YUYHBIX IIPEJCTaBICHUN O mpUpoae

VYyacTue B JUCKYCCUH O POJH (PU3UKU U
aCTPOHOMHH B PA3JIMYHBIX cepax IesiTeIbHO-
CTH YeJIOBEKa.

ITonroroBka coobIIeHn 0 MecTe GU3NIecKOn
KapTHUHBI MHpa B PSITY COBPEMEHHEBIX Ipei-
CTaBJICHUN O TIpUpOE.

Brmonxnenne ydeOHBIX 3aJaHUN, JTEeMOHCTPH-
PYIOIINX OCBOCHHWE OCHOBHBIX ITOHSATHH, (U3H-
YEeCKHUX BEJIWYHH U 3aKOHOB Kypca (PU3UKH
10—11 kiraccoB

Peseps (3 4)

OkoHnuanue
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