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®denepanbHas pabouyas mporpamMma mo ydeOHomy npeametry «Dusnkay (6a30BbIit
ypoBeHb) (mpeameTHas o001acTh «ECTeCTBEHHO-HAy4HbIE MPEIMEThI») BKIIIOYAECT
MOSICHUTENBHYIO 3aIMCKY, COIepKaHue 00ydeHUsl, TUIAHUPYEMbIE€ pe3yIbTaThl OCBOCHUS
IPOTPaMMBI 10 (HU3HKE, TEMATHIECKOE TNIAHUPOBAHNE.

[losicHuTenpHast 3amucKa OTpakaeT OOIIMEe LEeNW W 3aJaud U3y4yeHUs (PU3MKH,
XapaKTEPUCTHKY TICUXOJOTUYECKHUX IMPEAINOCHIIOK K €ro M3YYCHHIO O0ydYaroIMMHUCH,
MECTO B CTPYKType YYeOHOro IJlaHa, a TaKXe MOJXOJbl K OTOOpYy cojiep:KaHus,
K OIPEICIICHUIO TUIAHUPYEMBIX Pe3yJIbTaTOB.

Conepxanve oOy4YeHUsS pacKpbIBaeT COJEpXKATENbHbIC JIMHUU, KOTOPBIC
npeajiaraloTcs JUisl 00s3aTeNIbHOTO M3Y4YEHUsl B KaXKJIOM KJlacCce Ha YPOBHE CPEIIHETrO
obmero oopasoBaHusl.

[TnanupyeMbie pe3yiabTaThl OCBOCHHS MPOTrpaMMbl 10 (DHU3WUKE BKIIOYAIOT
JUYHOCTHBIE, METaIllpeAMETHBIC pPEe3yJbTaThl 3a BECh IMEpHOJa OOYyYCHHS Ha YPOBHE
CpemHero oO0mIero o0pa3oBaHUs, a TAKXKE MPEIMETHBIC JTOCTHXKEHHUS O0ydaroIIerocs
3a KaXblil To7] 00y4YeHUs.

INOACHUTEJIBHAS 3AIIMCKA

[Tporpamma o gusnke 6a30BOr0 YpoBHS HA YPOBHE CPEAHETO OOIIEro 00pa3oBaHUs
pa3paboTaHa Ha OCHOBE MOJIOKEHUHN U TpeOOBAaHUM K pe3yJibTaTaM OCBOCHHSI OCHOBHOM
oOpazoBarenbHOM mporpammel, npeacrabieHHbix B GT'OC COO, a takxke ¢ yd€ToM
denepanbHOl paboyeit mporpaMMbl BOCTUTAHUS U KOHIICTIIIMK MPETNOAaBaHusl y4eOHOTO
npeamera «®Puszukay B 00pa3zoBaTelbHBIX opranuzanusx Poccuiickoit denepaiuu,
pean3yIoluX OCHOBHbBIE 00pa30BaTeIbHbIE TPOIPAMMBI.

Copepxanne mporpaMMsbI 1o GPU3uKe HampaBlIeHO HA (OPMUPOBAHNE €CTECTBEHHO-
HAay4YHOM KapTuHbl Mupa oOydarommxcs 10-11 knmaccoB nmpu oOydyeHMH HX (PU3UKe
Ha 0a30BOM YypOBHE Ha OCHOBE CHUCTEMHO-JAEITEIbHOCTHOTO mnoaxona. IIporpamma
o ¢usnke coorBeTcTBYeT TpedoBanusM PI'OC COO K mIaHUPYEeMbIM JTUIHOCTHBIM,
NPEIMETHBIM W METANpeJAMETHBIM pe3yibTaTaM oOOydYeHHs, a TakKe YYHUTHIBACT
HEOOXOJMMOCTh pEau3aliid MEXIPEAMETHbIX CBA3€H (QU3MKU C EeCTEeCTBEHHO-
HAyYHBIMU Y4EOHBIMU TIpeMeTamMH. B Heil ompenenstoTcs OCHOBHBIC IEIH WU3YUYEHUS
¢bu3MKM Ha YpPOBHE CpelHero oOiiero o0pa3oBaHUs, IUJIAHUPYEMBIE PE3YJbTaThl
OCBOCHHS Kypca (DM3HWKHU: JUIYHOCTHBIE, METANpeJIMETHbIC, MIpeAMETHbIC (Ha 0a30BOM
YPOBHE).

[Iporpamma no (hu3mKe BKIIIOYAET:

TJIAaHUPYEMBIE pe3yJbTaThl OCBOEHUSI Kypca (M3HKKM Ha 0a30BOM YPOBHE, B TOM
qHClie IPEIMETHBIC PE3YIbTATHI IO TOAaM 00yUYCHHS,

coJiepkanue yueOHoro npeamera « Pu3nkay mo rojgam o0y4eHusl.

[Iporpamma 1o (u3MKe MOXKET OBITh HCIIONB30BAHA YUYUTENSIMH KaK OCHOBa
JUTSL COCTaBlIeHUs cBoux paboumx mporpamm. [Ipu paspaboTke paboueld mporpaMMbl
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B TEMATHUYECKOM IUIAHUPOBAHUM JOJIKHBI OBITH YUTEHBI BO3MOXHOCTH MCIOJIb30BaHUS
ANEKTPOHHBIX (LUGPOBBIX) O0O0pa30BATEIBHBIX PECYPCOB, SBILIIOMIUXCA Y4eOHO-
METOMYECKUMH MaTepuaiamMu (MyIbTUMEIUNHBIE IPOTPaMMBbl, IEKTPOHHbIEC YUEOHUKU
U 3aJaYHUKH, DJIEKTPOHHbIE OWOJIMOTEKH, BUPTyaJIbHbIE J1a0OpAaTOPUHU, HUIPOBBIE
IPOrpaMMbl, KOJUIEKIUU LU(POBBIX 00pa30BaTENbHBIX PECYPCOB), PEAIU3YIOLIUMU
JTUIAKTUYECKUE BO3MOYKHOCTH HMH(POPMAIMOHHO-KOMMYHUKALIMOHHBIX TEXHOJIOTHMH,
COJIep’KaHue KOTOPBIX COOTBETCTBYET 3aKOHOJATENBCTBY 00 00Opa30BaHUHU.

[IporpaMMa mo (u3MKEe HE CKOBBIBAET TBOPYECKYH0 HWHULMATUBY YUYUTENIEH U
IPEIOCTABIISAET BO3MOXKHOCTD JUISl pEaU3alui Pa3IMYHbIX METOJWYECKUX IOIXO0B
K OpraHu3anuu oO0y4yeHHs (U3MKE IpPHU YCIOBHM COXPAaHEHUS O00s3aTENbHON dYacTu
CoOJIepKaHus Kypca.

®dus3uka Kak Hayka O HaubOosiee OOIIMX 3aKOHAX MPUPOJIbl, BBICTYIAsl B Kau€CTBE
y4eOHOro mpeAMeTa B IIKOJE, BHOCHUT CYILECTBEHHBIM BKJIaJ B CHUCTEMY 3HAHUU
00 okpyxawomeM wmupe. IlkonpHblI Kypc ¢GuU3MKH — cHCTEMOOOpa3yroluit
JUISL €CTECTBEHHO-HAYYHBIX YUE€OHBIX ITPEIMETOB, TOCKOJIbKY (PU3UUECKIE 3aKOHBI JIEKAT
B OCHOBE IPOLECCOB U SIBJICHUH, M3y4yaeMbIX XHUMHUEH, Ouosoruen, ¢uznyeckout
reorpadueid u actpoHomueil. VMcnonap3oBaHue U aKTUBHOE NPUMEHEHHE (DU3MUECKUX
3HAHUW OIpeneNsieT XapakTep U pa3BUTHE pPa3HOOOpPA3HBIX TEXHOJIOTMH B cdepe
DHEPreTUKH, TPAHCIOPTA, OCBOEHUS KOCMOCA, IIOJyYECHHs HOBBIX MaTE€pUAIOB
C 3aJlaHHBIMU CBOMCTBaMHU M Jpyrux. M3ydyenue (UMK BHOCUT OCHOBHOM BKJIaJ
B (OpMHpPOBAHHME  €CTECTBEHHO-HAy4YHOM  KAapTUHBI  MHpa  OOy4YaromMXcs,
B (hopMUpOBaHKME YMEHHI PUMEHSTh HAYYHBIM METOJ TO3HAHUS [IPU BBIIOJHEHUN UMU
y4€OHBIX UCCIICIOBAHMIA.

B ocHOBY Kypca ¢u3MKU JU1sl yPOBHS CpEIHETO 00I1IEer0 00pa3oBaHus MOJIOKEH Pl
UJE, KOTOPbIE MOXKHO PACCMAaTPUBATh KAK IPHUHIIMIIBI €r0 TOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM € HEW Kype SBIAETCS JIOTHUECKH
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall M3 BCEX pa3leioB (DU3UKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOM, TAK M1 COBPEMEHHOMN (DU3UKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUM ¢ HEW MaTepHuall Kypca GU3UKU 00bEAUHEH
BOKpYr (Qusnueckux teopuil. Benymum B Kypce sBiserca (OpMHUPOBAHUE
MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEILIECTBE U IOJIE.

Hoes eymanumapusayuu. EE peanuzauus MNpeAnojiaraeéT HUCMOIb30BaHUE
TYMAaHUTAPHOI'O MOTEHIMaa (PU3NIECKO HAyKH, OCMBICIIEHUE CBSI3U PAa3BUTUSA (PUBHKHU
C pa3BUTHEM OOIIECTBAa, a TaKXe C MHUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMH MU
HKOJIOTUYECKUMHU MTPOOIEMaMHU.

Hoes npuxnaonou uanpasnennocmu. Kypc (u3uMku mnpernosaracT 3HAKOMCTBO
C IIMPOKHUM KPYTOM TEXHUYECKUX M TEXHOJIOTMYECKUX MPUIIOKEHNN N3YUEHHBIX TEOPUI
Y 3aKOHOB.

Hoes sxonocuzayuu peannsyercst moCpeACTBOM BBEJICHUS SJIEMEHTOB COJIEP KaHUS,
MNOCBSIIEHHBIX HKOJIOTUYECKUM TpoOJieMaM COBPEMEHHOCTH, KOTOPHIE CBSI3aHBI
C pPa3BUTHUEM TEXHUKH M TEXHOJIOTHH, a TaKkke OOCYXIEHHs MpoOJieM paloHaIbHOIO
IPUPOIONIOIB30BAHUS U SKOJIOTMUECKON OE€30MaCHOCTH.
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Crep>KHEBBIMU 3JIEMEHTaMU Kypca (HU3UKM Ha YpPOBHE CpPEIHEro OOIlero
oOpazoBaHusi sBJSIFOTCS  (u3uyeckue Teopuu (hopMUpOBaHME MPEACTABICHUN
O CTPYKType MOCTpOeHHs (PU3MUECKON TEOpUH, pOoiH (yHIaMEHTAIbHBIX 3aKOHOB U
NPUHIIMIIOB B COBPEMEHHBIX MPEJCTABICHUSAX O MPUPOJE, FPAHUIAX MPUMEHHUMOCTU
TEOPHUIA, JUIsl OTIMCAHUS €CTECTBEHHO-HAYYHbIX SIBJICHUH U MPOIECCOB).

CucTeMHO-esITeIbHOCTHBIN TOJIX0/T B Kypce (PU3MKH peau3yeTcsl MpexJie BCEero
3a Cu€T OpraHU3alMK SKCIEPUMEHTAILHON JesiTebHOCTH 00yyatomuxcs. s 6a3oBoro
ypOBHS Kypca GU3UKH — 3TO UCIIOJIb30BAHNUE CUCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U JJa0OPaTOPHBIX padOT, KOTOPHIE B IporpaMMme no Gu3nKe 00beAMHEHBI
B OOIIHI CIIMCOK YYCHUYECKHUX MPaKTUUECKUX padboT. Brinenenre B ykazaHHOM MepeyHe
7ab0paTOpHBIX pPabOT, MPOBOAMMBIX JJII KOHTPOJII W OILICHKH, OCYIIECTBIISIETCS
y4acTHHKaMU 00pa30oBaTeIbLHOTO MpOoIecca UCXO/s U3 OCOOCHHOCTEH MIIaHUPOBAHUS U
ocHalleHust kabunera ¢usuku. [Ipu 3ToM obecrieunBaeTcsl OBJIAJEHUE 00YUYaIOIIUMHUCS
YMEHUSIMH  TPOBOJUTh KOCBEHHBIE HW3MEPEHUs, MCCIEAOBAaHUS 3aBHUCHUMOCTEM
(bu3NYECKUX BEIMYNH U TOCTAHOBKY OIBITOB IO MPOBEPKE MPEAT0KEHHBIX TUIIOTES.

bonpmioe BHUMaHuE yneiseTcsl PEIICHUIO PacdyE€THBIX M KAaYeCTBEHHBIX 3a/ad.
[Tpu >TOM 1yIs1 pacu€THBIX 3a]ad MPUOPUTETOM SIBISIOTCSA 33JaYd C SIBHO 3aJaHHOMN
¢u3nyecKoil  MOJAENBI0O, IO3BOJSIOIIUE  MPUMEHATh  U3YYEHHBIE  3aKOHBI U
3aKOHOMEPHOCTH KakK M3 OJIHOTO paszeia Kypca, TaKk U UHTETPUPYS 3HAHUS U3 Pa3HBIX
paznenoB. [l KaueCTBEHHBIX 3ajad MPUOPUTETOM SIBJISIOTCS 3aJaHUs Ha OOBSICHEHUE
IpOTEKaHUsl (PU3NYECKUX SIBJICHUI M MPOIIECCOB B OKPY’KAIOIIEH >KU3HM, TpeOyrolue
BbIOOpA (PHU3HUECKON MOJENH [T CUTYallud MIPAKTUKO-OPHEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpedoBanusmu PI'OC COO k MarepuasbHO-TEXHUYECKOMY
obecreueHnto yueOHOTo nporecca 0a30Bbli YpOBEHb Kypca (U3UKK Ha YPOBHE CPETHETO
oOuiero oOpa3oBaHMsl TOJDKEH M3ydaThCs B YCIOBUAX MPEIMETHOrO KaOuHeTa (hU3NKU
WIM B YCJIOBUAX MHTETPUPOBAHHOTO KaOWHETa MPEAMETOB €CTeCTBEHHO-HAYYHOTO
nukina. B kabuHeTe Gpu3uku J0JDKHO OBITH HEOOXOAUMOE J1abopaTOpHOE 000PYI0BAHHE
JUISL BBIMOJHEHUS YKa3aHHBIX B IpOrpaMMe MO (PU3MKE YYEHHMUECKHX MPaKTUYECKHX
paboT U IEMOHCTPAIIMOHHOE 000PYI0OBaHHUE.

JlemoHCTpannonHoe obopyaoBanue (GpopMupyercs B COOTBETCTBUU C MPUHIIUIIOM
MUHUMAJIBHON JTOCTATOYHOCTH H  O00OECIEYMBACT IMOCTAHOBKY MEPEUUCICHHBIX
B IporpamMme mo (pU3MKe KIIOYEBBIX JAEMOHCTPAaUUN IJIs MCCIEAOBAaHUS H3y4aeMbIX
SBJICHUH U MPOLIECCOB, SMIUPUUECKUX U (PYHIAMEHTAIBHBIX 3aKOHOB, X TEXHUYECKUX
IIPUMEHEHNU.

JlabopatopHoe o0OpyJaOoBaHME JUIi  YYCHUUYECKUX  MPAKTUYECKUX  padboT
dbopMupyeTcsi B BUJ€ TEMAaTHIECKUX KOMIUIEKTOB M 00€CIeYnBaeTCsl B pacyéTe OJHOTO
KOMIUIEKTa Ha JABYX oOydaromuxcs. TeMaThyeckhe KOMIUIEKTHl J1a00paToOpHOTO
000pyI0BaHMs TOJKHBI OBITH TOCTPOCHBI HAa KOMITJIEKCHOM HCIIOIh30BaHUH aHAJIOTOBBIX
U 1U(POBBIX NMPUOOPOB, a TAaKXKE KOMIIBIOTEPHBIX H3MEPUTEIbHBIX CHUCTEM B BUJE
U POBBIX JabopaTOpuid.

OCHOBHBIMU LIENISIMA  M3Yy4eHHUs (PU3MKH B OOLIEM O0Opa30BaHUU SBIISIIOTCA:

dopMupoBaHrE MHTEpPECa W CTPEMJICHUSI OOyUaIoOIUXCS K HAYYHOMY H3YyUEHHUIO
IPUPOJIBI, PA3BUTHE WX WHTEIIEKTYaIbHBIX H TBOPUYECKUX CIIOCOOHOCTEH;
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pa3BUTHE TMPEJCTABICHUH O HAY4YHOM METOJ€ IMO3HaHUS U (HopMUpOBaHUE
MCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOITUM SIBIICHUSIM;

dbopMHEpOBaHWEe HAYYHOTO MHPOBO33PCHHSI KaK pe3yibTaTa HW3Y4YEHUS OCHOB
CTPOCHUS MaTepuu U GyHIAMEHTAIBHBIX 3aKOHOB (DM3HKU;

dbopMupoBaHWEe YMEHUN OOBSCHATH SBJICHUS C KCIOJIB30BAHHEM (HU3UIECKUX
3HaHUHM ¥ HAYYHBIX JOKA3aTEIbCTB;

dbopMHpoBaHUE TpPEACTaBICHUH O poiau (U3UKA [  Pa3BUTHS  JPYrHX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH.

JlocTmkeHne HTHX LeJell olecreynBaeTcss pElIeHHEM CIeAYIOMMX —3a7ad
B IIpoliecce U3yUueHus Kypca (U3MKU Ha YPOBHE CPEIHETO O0IIero o0pa3oBaHus:

NpUOOpETEHUE CHUCTEMBbl 3HAHHM 00 OoOmMX (QHUINYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX, TEOPHUSX, BKJIIOYAas MEXaHUKY, MOJEKYJISPHYIO (DU3UKY, SJIEKTPOJAUHAMUKY,
KBaHTOBYIO (PU3HUKY U 3JIEMEHTHI ACTPOPU3UKHU;

dbopMHpOBaHWE YMEHHM MPUMEHSATH TEOPETUUYECKUE 3HAHUS NI OOBSICHEHUS
bU3MYeCKuX SABICHUHW B TPUPOJAE H IS TPUHATHS TPAKTHYCCKUAX PEIICHHUM
B IIOBCEJIHEBHOM KU3HU;

OCBOEHHE CIOCOOOB pEIICHHs Pa3NUYHBIX 3a7ad C SBHO 3aJaHHON (U3UYECKOU
MOJIEJIBIO, 3a/1a4, TIOIPa3yMEBAIOIINX CAMOCTOSITEIbHOE CO3JaHIe (PU3NIECKON MOJIETH,
aJICKBaTHOM YCIIOBUSM 33/1a4H;

NoHUMaHue GU3NUECKUX OCHOB U MPUHIIUIIOB ACHCTBUS TEXHUUECKUX YCTPOUCTB U
TEXHOJIOTHYECKHX MTPOIIECCOB, UX BIHMSHUS Ha OKPYKAIONIYIO CPEY;

OBJIAJICHUE METOJaMHU CaMOCTOSITEIbHOTO IUJIAHUPOBAHUST W IPOBEIACHHUS
(bU3UYEeCKUX AKCIIEPUMEHTOB, aHAJIM3a W WHTEPIpeTanud WHGOPMAITUH, ONPEaeICHUs
JIOCTOBEPHOCTH MOJTYYEHHOTO PE3yJIbTaTa;

CO3/IaHME€ YCJIOBUW [UUIsl Pa3BUTUS YMEHHH TPOEKTHO-MCCIIEI0BATEIbCKOM,
TBOPYECKOU IEATENBHOCTH.

Ha wusydenune ¢Qusuku (06a30BbIii ypOBEHb) Ha YPOBHE CpeaHEro oOIIero
obpazoBanusi orBoautcs 136 wacoB: B 10 kiacce — 68 vacoB (2 waca B HEJECIIO),
B 11 xmacce — 68 yacoB (2 Jaca B HEJEINIO).

[Ipenyiaraemsliii B mporpamme 1o Gu3ukKe nepedeHb J1ad0paTOPHBIX U MPAKTHIECKUX
paboT ABIAETCS PEKOMEHIOBAHHBIM, YUYUTENh JEacT BBIOOP MPOBEICHUS JTA00PATOPHBIX
paboT U OMBITOB C YUYETOM UHAUBUAYATBLHBIX OCOOEHHOCTEHN 00yUYatOIMMUXCA.

JItobast paGouast mporpaMma JOJKHA MOJHOCTHIO BKIIIOYATh B CE0Sl CONEp KaHHE
JAHHOM MPOTPaMMBI TI0 (PHU3HKE.

B otnenpHbIX ciydasx Kypc (Pu3MKH 6a30BOr0 YpOBHSI MOKET U3ydaThcs B 00bEMe 204
yaca 3a jBa rojga ooOyuenus (3 u B Hemenmto B 10 m 11 kmaccax). B srom ciydae
yBeIU4MBaeTCs He MeHee ueM 710 20 9 pe3epBHOE BpeMs, KOTOPOE UCIIONB3YETCSl YIUTEIEeM
JUIS U3yYEHUsI BOIMPOCOB, TECHO CBS3aHHBIX C BBIOpaHHBIM TMpoduiaeM O0O0ydeHUs, U
YBEJIMYMBACTCS YUeOHAsI Harpy3Ka, OTBOJMMAs Ha M3yUYCHHE MEXAHHWKH, MOJICKYIISIPHON
GU3UKKM M DBJIEKTPOJMHAMUKH, 32 CUYET PaACHIMPEHHs] Yucia JabopaTOpHBIX padoT
HCCJIEIOBATENILCKOTO XapaKTepa M YPOKOB PEIICHUSI KAYECTBEHHBIX U PACUETHBIX 3a/1ad.
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COJEP KXAHUE OBYYEHMUA

10 KJTIACC
Pa3znen 1. ®u3uka u MeTOAbI HAYYHOT0 MO3HAHUSA

®usnka — Hayka o npupoze. HaydHnele METOABI TIO3HAHUS OKPYXKAIOLIEro MUpA.
Poub 3xcniepuMeHTa 1 TEOPHH B TPOIecce TO3HAHUS IPUPOABI. DKCIIEPUMEHT B (PU3HKeE.

MogenupoBanue (QuU3MUECKUX SABJICHUM U mpoueccoB. HaydHble runoresbl.
dusnueckre 3aKOHbl U TEOpUHU. ['paHMIIBI IPUMEHHMOCTH (PU3NYECKUX 3aKOHOB.
[IpyHIMI COOTBETCTBHSIL.

Ponb u mecto ¢pusnku B GOPMUPOBAHUN COBPEMEHHON HayYHOU KapTHUHBI MUpA,
B IIPAKTUYECKOMN ACATEIBHOCTHU JTHOAEH.
Jlemoncmpayuu

AHanorosble U IUPPOBBIE UZMEPUTETbHBIE TPUOOPHI, KOMIIBIOTEPHBIE JATUUKU.

Pa3nen 2. Mexanuka
Tema 1. Kunemamuka

Mexannueckoe nBmxkeHue. OTHOCUTENBHOCTh MEXAaHUYECKOTO ABUKEHUS. Cuctema
orcué€ra. Tpaekropus.

[Tepemerienue, CKOpPOCTh (CpEIHSSI CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHHUE
MaTepUaibHOW TOYKH, HMX MPOCKUUH HA OCH CHUCTEeMbl KoopauHar. CloxeHue
NIEPEMEICHHUI U CII0KEHHE CKOPOCTEM.

PaBHOMepHOE U PpPaBHOYCKOPEHHOE MpsIMOJIMHEHHOE ABWkeHue. [‘paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, MTyTH U TEPEMEILICHUS] MaTepUaIbHON
TOYKH OT BPEMEHH.

CBoboaHOE majieHue. Y CKOpeHHue CBOOOTHOTO TTaICHUSI.

KpuBonuuenHoe nBuxkeHue. JIBUKEHUE MaTEPUAIBHOM TOYKU IO OKPYKHOCTH
C IOCTOSIHHOM IO MOAYJIFO CKOPOCTBIO. YTJIOBAsI CKOPOCTb, JIMHEWHAs CKOPOCTh. lepron
U yactoTta oOpanieHus. LleHTpocTpeMUTeNbHOE YCKOPEHHE.

TexHuyeckne ycTpoHCTBa M MPAKTUYECKOE MPUMEHEHUE: CHUAOMETP, JIBHKCHUE
CHaps/I0B, LICTIHbIE U PEMEHHBIE MEpEIayun.

Jlemoncmpayuu

Mogenb cHCTEMBI OTCYETA, WUIIOCTPALMS KUHEMATHUYECKHX XapaKTEPUCTHK
JIBUKEHUS.

[IpeobpazoBanue IBUKEHUHN C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MIPOCTPAHCTBE.

HabGmonenve nABwkeHHs Tena, OpOIIEHHOTO TIOM YIJIOM K TOPU3OHTY W
TOPU30HTAIILHO.

N3mepenne yckopeHusi CBOOOIHOTO MaJeHUSI.

Hanpasnenue ckopocTy Mpu ABUKEHUU IO OKPY>KHOCTH.
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Yuenuueckuui sxcnepumenm, i1abopamopHule pabomul

N3yuyeHne HEpPaBHOMEPHOIO JBW)XECHHMS C LEJIbI0 ONPEIACICHUS MIHOBEHHOMN
CKOPOCTH.

HccnenoBanue  COOTHOLIEHMS  MEXAY  MYTSAMH, NPOHICHHBIMM  TEJIOM
34 ITOCJIEA0BATEIBHBIE PABHBIE IPOMEXYTKH BPEMEHU IIPA PABHOYCKOPEHHOM JBKEHUH
C HAYAJIBHOM CKOPOCTBIO, PABHOW HYJIIO.

N3yuyenne nBMKEHHs IIapUKa B BSI3KOW JKHJIKOCTH.

N3yuenue NBUKEHHUS Tena, OpOMIEHHOTO FTOPU30HTAIIBHO.

Tema 2. lunamuxa

[TpuHuun otHocutenbHOCTH ["anmunes. IlepBoit 3akoH Herotona. MHEpuuanbHbie
CHUCTEMBI OTCYETA.

Macca tena. Cuna. Ilpunumn cynepno3unmu cui. Brtopoilt 3akoH HeroToHa
JUIS MaTepUalibHOM TOYKU. TpeTuii 3akoH HproTOHA 1Sl MaTepUaIbHbBIX TOYEK.

3akoH BcemupHoro TsaroreHus. Cuia tsokectd. [lepBas kKocMu4eckasi CKOpOCTb.

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

Tpenne. Bunsl Tpenus (mokosi, ckoibxkeHusi, kauenus). Cuma tpenus. Cyxoe
TpeHue. Cuiia TpeHusl CKOJIbKEHUs U cuiia TpeHus nokos. Koagduuuent tpenns. Cuna
COIPOTHUBJIEHUS NP ABUKCHUHU TeJa B dKUJIKOCTH WUJIN rase.

[locTynarenbHOE U BpalaTesibHOE IBHKEHHE a0COIOTHO TBEPOTO TENa.

MOMEHT CHJIBI OTHOCUTEINIBHO OCH BpauieHus. [lnedo cunbl. YcimoBus paBHOBECHS
TBEPAOTO TEA.

TexHudeckre yCTpONUCTBA U MPAKTUYECKOE MMPUMEHEHHE: TMOAIINITHUKY, IBUKCHUE
HMCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenune nHepuum.

CpaBHeHHE Macc B3aMMO/IEVCTBYIOIINX TEJL.

Bropoii 3akon HerotoHa.

N3mepenune cu.

CrnoxxeHue cuil.

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT JiehopMaIiuu.

HesecomocTs. Bec Tena npu yCKOpeHHOM MOIbEME U TTAJCHUH.

CpaBHeHUE CHII TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

YcnoBus paBHOBECU TBEPIOTO TeENA. BUIBI paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol

N3ydenue nBmxeHus: Opycka 1o HakJIOHHOM TUIOCKOCTH.

UccnenoBanne 3aBUCMMOCTH CHJI  YIPYTOCTH, BO3HHUKAIOIIUX B IMPYXKUHE H
PE3UHOBOM 00pasIie, OT ux AehopMaIiuH.

UccnenoBanue ycioBuid paBHOBECHS TBEPIOTO TEJIA, UMEIOLIETO OCh BPALLICHUS.
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Tema 3. 3akonwvl coxpanenus 6 Mexanuke

Nmiynbc MaTepuaibHON TOYKH (Te€da), CUCTEMbl MaTepUaNIbHBIX TOYeK. Mmmyibe
CUJIbI M UW3MEHEHUE HMITyJbca Tela. 3aKOH COXpaHEHUs HMIyJibca. PeakTHBHOE
JBUKEHUE.

Pa6Gora cuiibl. MOIIHOCTE CHJIBL.

Kunetnueckass »Hepruss MarepuaibHOW TOUku. Teopema 00 U3MEHEHHUH
KUHETUYECKOW SHEPTUU.

[ToTenmmanbHas sHeprus. [loTeHuuanbHas sHeprus ynpyro aehopMHpPOBAHHON
npyxxuHbl. [loTeHIManbHas SHEeprus Teaa BOJIU3H MOBEPXHOCTU 3EMIIH.

[ToTeHuanbHbIe U HETTOTEHIIMATIbHBIE CUJIbl. CBsI3b Pa0OTHI HEMOTEHIIMAIBHBIX CHJT
C U3BMEHEHUEM MEXAHUYECKON SHEPTUH CUCTEMBI TEJ. 3AKOH COXPAHECHUS] MEXAaHUYECKON
SHEPIUMU.

Ynpyrue u Heynpyrue CTOIKHOBEHUS.

TexHuyeckue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHWE: BOIOMET, KONED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.
Jlemoncmpayuu

3aKOH COXpaHEHUs UMITyJIbCa.

PeaktuBHOE IBUXEHUE.

[Tepexoa MOTEHIMATIBHOM SHEPTUU B KUHETUYECKYIO U OOpPaTHO.
Yyenuueckuii sxcnepumenm, rabopamopHuvle pabomsl

N3yuenune abCOMOTHO HEYIIPYTOTO ylapa C MOMOIIBIO IBYX OJIMHAKOBBIX HUTSIHBIX
MasITHUKOB.

UccnenoBanue cBI3u pabOThI CHIIBI C UBMEHEHUEM MEXaHMUYECKON SHEpPruu Tela
Ha MPUMEPE PACTIKEHUS PE3UHOBOTO KTy Ta.

Pasnen 3. MosiexkynsipHasi pu3uka U TepMOANHAMUKA
Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOT meopuu

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO-KUHETUYECKON TEOPUHM M HX OIBITHOE
obocHoBanue. bpoyHoBckoe gBwkenue. [Auddysus. Xapaktep ABWKEHHS U
B3aMMOJICUCTBUS YaCTHUI] BelllecTBa. MoJiesn CTpoeHMsI Ta30B, KUIKOCTEN U TBEPIBIX Tell
1 00bsSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeei. Macca u pa3Mepbl MOJIEKYI.
KommuecTBo BemnectBa. [locrossHaas ABoraspo.

TeruoBoe paBHOBecue. Temneparypa u e€ wusMmepenue. lllkama Ttemmeparyp
Llenbcus.

Mopens uaeanbHOro raza. OCHOBHOE YpPaBHEHHE MOJIEKYJSPHO-KUHETUYECKOU
TEOPUH UACAIBHOTO ra3a. AOCOMIOTHAS TeMIlepaTypa Kak Mepa CpeiHe KMHEeTUUECKOU
HHEPruM TEIUIOBOTO JABMXKEeHHs yacTull rasza. [llkama temnepatyp KenbBuna. I'azoBbie
3aKoHbl. YpaBHeHue MeHnneneeBa—Knanelipona. 3akon J[lanbroHa. M3omponecch
B UJI€aIbHOM ra3e ¢ MOCTOSITHHBIM KOJIMYECTBOM BellecTBa. I paduueckoe npeacTaBieHue
U30IPOIIECCOB: U30TEPMa, U30X0pa, N300apa.

TexHuueckue ycTporucTBa U MPAKTUUECKOE MPUMEHEHHUE: TEPMOMETP, OAPOMETP.
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Llemoncmpayuu

OnBITHI, TI0Ka3bIBAIOIINE JUCKPETHOE CTPOCHUE BeIIecTBa, (hoTOrpaduu MOJIEKYI
OPTaHUYECKUX COCTUHECHUN.

OnbITeI 110 QG Y3UH KUJIKOCTEH U ra30B.

Mopens 6pOyHOBCKOTO JABHKCHHS.

Mogaens onbiTa llTepHa.

OnbITHI, JOKA3bIBAIOIINE CYIIECTBOBAHNE MEKMOJICKYIISIPHOTO B3aUMOICHCTBUSI.

Mojenb, WIUTIOCTPUpPYIOIIask MPUPOY AaBJICHUS ra3a Ha CTCHKH COCy/ia.

OnbIThI, WILTIOCTPUPYIOIINE YPABHEHUE COCTOSIHUS UICAIBHOTO ra3a, U30IPOIIECCHI.
Yuenuuecxuii sxcnepumenm, rabopamopHule pabomul

Onpenenenre Macchbl BO3yXa B KJJACCHOM KOMHATE HA OCHOBE U3MEPEHUM 00bEMa
KOMHATBHI, JJABJICHUA U TEMIIEPATYpbl BO3yXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEXKY ITapaMETPAMU COCTOSTHUS Pa3pPEKECHHOTO rasa.

Tema 2. Ocnoevl mepmoounamuxu

TepmoanHamuueckass cucrema. BHyTpeHHsAsI SHEprus TEPMOJUHAMHYECKON
cucTteMbl M crocoOwsl €€ u3MeHenus. KommuecTtBo TeminoTel U pabota. BHyTpeHHss
SHEPrusi OJHOATOMHOI'O HAEAIBHOTO rasa. Buael Teronepenadn: TEILUIONPOBOIHOCTD,
KOHBEKIIHS, M3JIyYCHHE. Y AEIbHAs TEIUIOEMKOCTh BelIeCcTBAa. KOJIMYECTBO TEMIOTHI
IIPH TEIJIONEepeIaye.

[Tonsitue 06 agunadbatunoMm nporuecce. [lepBriii 3akoH TepmoauHamuku. [Ipumenenue
MEPBOrO0 3aKOHA TEPMOJMHAMHMKU K wu3o0mpoiieccaM. ['paduyeckas uHTEpHpeTarus
paboThI raza.

BTtopoii 3akoH TepMoguHaMuku. HeoOpaTumMoCTh MpoLIeCCOB B MIPUPO/IE.

TeroBble MammHbl. [IpuHIUOBL HeWcTBHUS TEMIoBBIX MamuH. [IpeoOpa3zoBanus
SHEPruu B TEIIOBLIX MainHax. KoagduiimeHT nojae3Horo 1eicTBUS TETIOBOM MaIlIUHBI.
[Huxn KapHo u ero kod(p@dUIIMEHT MOJE3HOTO IEUCTBUSA. DKOJOTHUYECKHE MPOOIEMBI
TEIUIOPHEPTETUKH.

TexHUYeCcKne yCTPOWCTBA U MPAKTUYECKOE MPUMEHEHUE: JBUTATEIb BHYTPEHHETO
cropanusi, ObITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3meHenne BHyTpeHHEH 3HEPrUu Tejia MPU COBEPIICHUU PaOOThI: BBUIET MPOOKH
u3 OyTBUIKU TOJ JEHCTBUEM CXKATOTO BO3/yXa, HarpeBaHue 3¢upa B JIATYHHOU TpyOKe
nyTEM TpeHUs (BUACOIEMOHCTPALINS).

N3MeHeHne BHyTpeHHEW »Hepruu (TemmepaTypbl) Tejla MpH Terulonepenaye.

OnbIT N0 aMabaTHOMY PaCIIUPEHUIO BO3TyXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Mogenu mapoBoit TypOWHBI, JBUTATElNsl BHYTPEHHETO CrOpaHUs, PEAKTUBHOIO
JIBUTATEJIA.

Yuenuueckuii sxcnepumenm, 1abopamophvle pabomuol

N3mepenne ynenbHON TENII0EMKOCTH.
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Tema 3. Azpezammuvie cocmoanusa eéeuyecmea. Pazoevie nepexoovl

[TapooOpa3zoBanue u KoHJeHcanus. lMcmapenue u kuneHue. AOCOMIOTHas U
OTHOCUTENbHASA BIAKHOCTH BO3ayxa. HacelmeHHbld map. YaenpHas — TemuioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIEPATYpPhl KUIIEHUSI OT 1aBJICHUS.

Teépmoe Ttemo. Kpucrammmyeckue u amop¢Hbie Tena. AHH3OTPONHS CBOWCTB
kpucrawioB. JKunkue kpuctasuiel. CoBpemMeHHblEe Marepuansl. [lnaBinenue u
KpUCTaJUIM3alus. Y IenbHas TerioTa miasiaeHus. Cyonumanus.

VYpaBHeHUeE TEMI0BOro OaxaHca.

TexHnyeckue ycTporcTBa U NPAKTUYECKOE IPUMEHEHUE: TUTPOMETP U IICUXPOMETP,
KAJIODUMETP, TEXHOJOTMU IIOJYYEHHs COBPEMEHHBIX MAaTepuajoB, B TOM YHCIIE
HAaHOMATEPHUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HaCBIEHHBIX NIAPOB.

Kunenue nmpu NOHM>KEHHOM JIaBJICHUH.

Crioco0bl U3MepEeHUs BIaKHOCTH.

HaGnronenue HarpeBaHus U IJ1aBJIEHUS KPUCTAIUTMYECKOTO BEIIECTBA.

JleMOHCTpaLus KpUCTaIoB.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomoi

N3mepeHne OTHOCUTENIBHOW BIIaXKHOCTH BO3yXa.

Pa3nen 4. dinekTpoauHAMHKA
Tema 1. Dnekmpocmamuka

DIIeKTpU3alus Tel. DJIEKTPUUYECKUU 3apsaa. JIBa BHAa JJIEKTPUUYECKHUX 3apsioB.
[IpoBOAHUKH, TUDIEKTPUKUA U MOJYMPOBOJHUKU. 3aKOH COXPAHEHUS AJIEKTPUUYECKOTO
3apsna.

BzaumopeiictBue 3apsigoB. 3akoH Kynona. TouyeyHbId 3IEKTPUYECKUN 3apsl.
DnekTpudeckoe nosie. Hanpsok€HHOCTE 2yiekTprudeckoro nosst. [IpuHiun cynepno3uuuu
ANEKTPUUYECKUX NoJieh. JInHNYU HanpsHKEHHOCTHU AJIEKTPUYECKOTO MOJIA.

PabGora cun anextpoctatudyeckoro mojis. IloreHuman. Pa3HOCTh MOTEHIIMAIIOB.
[IpoBOAHUKM U JUAJCKTPUKH B DJIEKTPOCTATHUYECKOM Tmoje. JludnekTpuueckas
MIPOHUIIAEMOCTb.

OnektpoémkocTh. KonaeHcaTop. OJEKTPOEMKOCTh IIJIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsKEHHOTO KOHIEHCaTopa.

TexHuyeckne yCTpONCTBA W  NPAKTHUYECKOE TMPHUMEHEHHE: BJIEKTPOCKOI,
AIIEKTPOMETP,  DJEKTPOCTaTHUECKas  3aliuTa, 3a3eMJICHHE  DJIEKTPONpUOOpPOB,
KOHJIEHCATOP, KOMUPOBAJIbHBIN allIapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO ¥ MPUHIMII ACUCTBUS 3JIEKTPOMETPA.

BzanmopencTBre Ha3IEKTPU30BAHHBIX TEJL.

DIIEKTPUYECKOE TI0JIE 3aPSKEHHBIX TEl.

[IpoBOHUKY B JIEKTPOCTATUIECKOM TTOJIE.

DIIeKTpOCTaTUYECKasl 3alIUTA.

11
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JINDIIEKTPUKY B AIEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IIJIOCKOTO KOHJIEHCATOpa OT IJIOMIAAY IUIACTHH,
PACCTOSTHUSI MEXAY HUMHU U JUAJICKTPUUECKON MTPOHUIIAEMOCTH.

DHeprus 3apsLKeHHOT0 KOHIEHCaTopa.
Vuenuueckuii oxcnepumenm, 1abopamopnvle pabomwi

N3mepenue 371eKTpOEMKOCTH KOHIEHCATOPa.

Tema 2. Ilocmosannwtii 3nekmpudeckuit mox. Toku 6 paznuunvix cpeoax

DNEeKTpUYECKUN TOK. Y CIIOBHSI CYyLIECTBOBAHUS AIEKTPUUECKOro ToKa. MlcTouHuKH
Toka. Cuna Toka. IlocTosHHBIHI TOK.

Hanpsoxenue. 3akon OMa 1 yyacTka LeIu.

DNEKTPUYECKOE  CONPOTHUBIIEHUE.  YJEIBHOE  CONPOTUBIEHUE  BELIECTBA.
[TocnenoBaTenpHOE, MAPAIIENBHOE, CMEIIAHHOE COEMHEHNE IPOBOJHUKOB.

Pabora snextpuueckoro Toka. 3akoH /xoyns—Jlenna. MOIHOCTh 3JEKTPUUECKOTO
TOKaA.

DJIEKTPOJBUKYIAsl CHJIAa U BHYTPEHHEE CONPOTHBJIEHUE UCTOYHHMKA TOKA. 3aKOH
Owma 117151 oIHOM (3aMKHYTOM) a5ekTpudeckoi nenu. Kopotkoe 3aMbikaHue.

DneKkTpoHHasi MPOBOAMMOCTD TBEPABIX METAJUIOB. 3aBUCUMOCTH COIIPOTHUBIICHHUS
METaJLIOB OT Temrneparypbl. CBEpXIpOBOAUMOCTb.

DIIEKTPUYECKAN TOK B BaKyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[TonynpoBoauuku. CoOCTBEHHAs! M MPUMECHASI POBOAUMOCTD MOJYITPOBOIHUKOB.
CaoiicTBa p—n-nepexoaa. [1oaynpoBogHUKOBBIE TPHUOOPHI.

DNEeKTPUYECKUN TOK B paCTBOPaxX M pacIiulaBax 3JIEKTPOIUTOB. DIEKTPOIATHYECKAS
JUCCOIUAIINS. DIIEKTPOJIU3.

DJIEKTPUYECKHNA TOK B ra3ax. CaMOCTOSTENBHBIM U HECAMOCTOATENBHBIA Pa3psia.
Monnus. [1nazma.

TexHuyeckue yCTporCTBa U MPAKTUYECKOE NPUMEHEHUE: aMIIEPMETP, BOJIBTMETD,
peocTaT, UICTOUHUKH TOKA, 3JIEKTPOHArpeBaTeNIbHbIE MPUOOPHI, IEKTPOOCBETUTENbHBIC
npuOOpbl, TEPMOMETP  CONPOTHUBIICHUS, BAKyyMHBIA JHUOJA, TEPMUCTOPBl U
(boTOpe3UCTOPHI, NOTYINPOBOIHUKOBBIN AUOJ, FraJIbBAaHHKA.

Jlemoncmpayuu

N3MmepeHne cuitbl TOKa U HANPSKEHHUS.

3aBUCHUMOCTb COTPOTUBJIEHUS UINHAPUIECKHUX POBOJHUKOB OT JUIMHBI, TUIOIIAN
IIONIEPEYHOr0 CEYEHUS U MaTepHaa.

CmemaHHOE COeTMHEHUE POBOJHUKOB.

[IpsmMoe  w3MepeHME  ANEKTPOIBMKyHIEM  cuibl.  KopoTkoe — 3amblkaHue
rajgbBaHUYECKOIO PJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIIECHUS.

3aBUCHUMOCTB COITPOTUBIIEHNSI METAJIJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoii pa3psia U IPOBOAUMOCTD BO31yXa.

OnHOCTOPOHHSS TPOBOAUMOCTD AUOA.

12
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Vuenuueckuii sxcnepumenm, 1abopamophuie pabomol

N3yueHne CMEMaHHOTO COCTUHEHHUS PE3UCTOPOB.

H3mepenue 3JICKTPOABMKYIICH CHJIBI HWCTOYHHUKA TOKA M €ro BHYTPEHHETO
COIPOTHBIICHHUSI.

Hab6nronenue anextponmsza.

MexnpeaMeTHbIE CBSA3H

N3yuenue kypca ¢puszuku 6a3o0Boro ypoBHs B 10 kiacce oCylIecTBISETCS ¢ yUETOM
coJiepKaTeIbHBIX MEKIIPEAMETHBIX CBSI3€H C KypcaMu MaTeMaTUKU, OUOJIOTHHU, XUMUH,
reorpaduy ¥ TEXHOJIOTHH.

Meowcnpeomemnvie nousimusi, CBSI3aHHBIE C HM3YYEHHEM METOJOB HAYYHOTO
MO3HAHUSA: SIBJICHUE, HAYYHBIN (akT, runores3a, pusnveckas BeIMYMHA, 3aKOH, TEOpHUs,
HaOJI0/ICHUE, SKCIIEPUMEHT, MOJIETUPOBAHIE, MOIENb, U3MEPEHUE.

Mamemamuxa: pelnieHHEe CHUCTEMbl ypaBHEHUM, JIMHEWHas (QyHKIUsA, napaboda,
runepOona, X rpauKy U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIMU: CHHYC, KOCHHYC,
TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKAECTBO, BEKTOPHI M HX
MPOEKLIMH HAa OCH KOOPJIMHAT, CII0KEHUE BEKTOPOB.

buonocus: MexaHuueckoe ABUKEHUE B KUBOM mpuponae, auddysus, ocmoc,
TEIUIOOOMEH JKMBBIX OPTraHU3MOB (BUJbI TEIUIONEpEeAadu, TEIJIOBOE pPaBHOBECHE),
ANEKTPUUYECKUE SIBIICHUS B dKUBOU MPUPOJIE.

Xumusi: TUCKPETHOE CTPOCHHE BELIECTBA, CTPOCHHE aTOMOB M MOJEKYJ, MOJIb
BEIIIECTBA, MOJISIPHAS MAcca, TEIUIOBBIE CBOMCTBA TBEPABIX TEN, KUJIKOCTEH W Ta30B,
AJIEKTPUUYECKUE CBOMCTBA METAJIJIOB, DJIEKTPOJIUTUYECKAS TUCCOIIUALINS, TAJIbBAaHUKA.

l'eoepagpus: BMaxXxHOCTH BO3/yXa, BETPhI, 0apOMETpP, TEPMOMETD.

Texnonocus: mpeoOpa3zoBaHUE JBUKEHUN C HCIOIb30BAHUEM MEXAHHM3MOB, YUET
TPEHUsSI B TEXHUKE, MOJLIWIHHUKYA, WUCIOJIb30BAaHUE 3aKOHA COXPAHEHUS HMMITyJibCca
B TEXHUKE (pakera, BOJOMET U JAPYrue), BUTATEIb BHYTPEHHErO0 CrOpaHus, MmapoBas
TypOuHa, OBITOBOM XOJOAWIBHUK, KOHTUIIMOHED, TEXHOJIOTHUHY TIOTyUYESHHSI COBPEMEHHBIX
MaTepuajioB, B TOM YHUCJI€ HAHOMATEPHAJIOB, U HAHOTEXHOJIOTUH, JIEKTPOCTaTUUECKas
3alliTa,  3a3e€MJICHHE  DJIEKTPONPUOOPOB,  KCEPOKC,  CTPYWHBIA  MPUHTED,
AJIEKTPOHArpeBaTeNIbHbIC TPUOOPHI, AIEKTPOOCBETUTEILHBIC PUOOPHI, TaTbBAHUKA.

11 KJIACC
Pa3nen 4. DinekTpoaMHAMUKA
Tema 3. Maznummnoe none. I1eKmpomMazHUMHAA UHOYKYUA

IlocTosiHHBIE MaruuThl. B3aummoaencTBUE IMOCTOSHHBIX MarHuTOB. MarHuTHOE
noje. BekTop MarHMTHOW WHAYKUMU. [IpuHOMI Cynepno3uiMi MarHUTHBIX ITOJIEH.
JIvHnn MarHuTHOM MHAYKUMK. KapTuHa TMHUI MArHUTHOW MHYKIIUH TTOJIS IOCTOSIHHBIX
MarHuTOB.

MarauTtHoe 1mojie MpOBOJAHUKA C TOKOM. KapTuHa JNMHWNA MHAYKIAW MarHUTHOTO
OJISL JJTMHHOTO MPSIMOTO IMPOBOJIHUKA U 3aMKHYTOT'O KOJIBLIEBOTO ITPOBOIHUKA, KATYIIIKH
¢ TokoM. OnbIT OpcTena. BzaumoeicTBre MPOBOJHUKOB C TOKOM.
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Cuna AMnepa, €€ MOAYJIb U HAIIPaBJICHHUE.

Cuna Jlopenna, e€ MoAylb U HampaBieHUE. JIBUKeHHE 3apsKEHHOW YaCTUIIbI
B OJIHOPOJHOM MarHuTHOM mose. Pabota cuiel Jlopenna.

SIBneHHE PIEKTPOMArHUTHOM MHAYKUHMH. [[OTOK BEKTOpa MarHUTHOM WHAYKIUU.
DIIEKTPOIBUKYIIAS CUJIA UHAYKIWN. 3aKOH 3JIEKTPOMarHuTHON HHAYyKIuU Dapajes.

BuxpeBoe  snekTpuueckoe — moJje.  ODJIEKTPOABWXKYINAS ~ CHAJla  MHIYKUUHU
B IIPOBOJHUKE, IBUKYILEMCS TOCTYNATEIbHO B OJHOPOAHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHRIyKTUBHOCTS. SBrenne CaMOUHIYKIIMH. DNeKTPOABUKYIIAS cuJia
CaMOMHIYKIHU.

DHEprust MArHATHOTO OIS KATYIIKHA C TOKOM.

DJIEKTPOMarHuTHOE MoJIe.

TexHuyeckne ycTpoHCTBa M MPAKTUYECKOE MPUMEHEHHUE: MOCTOSHHBIE MAarHUTHI,
ANEKTPOMArHUTHI,  AJEKTPOABUraTENb,  YCKOPUTEIM  DJIEMEHTAapHBIX  YaCTHI],
WHYKIIMOHHAS TIE€Yb.

Jlemoncmpayuu

OnsIT Opcrena.

OTKJIIOHEHHE IEKTPOHHOIO ITy4YKa MAarHUTHBIM TIOJIEM.

JIuHYMM UHTYKIIUY MarHATHOTO TOJIS.

B3anmoneiicTBre AByX IPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JlerictBue criibl JIOpeHia Ha HOHBI JJIEKTPOJIATA.

SIBiIeHME PTIEKTPOMArHUTHON UHAYKIIUU.

[Ipasuio Jlenna.

3aBUCUMOCTDh DJIEKTPOABMKYILIEH CUJIbl HMHAYKIIMM OT CKOPOCTH HW3MEHEHUS
MAarHuTHOTO MOTOKA.

SIBrIeHME CAMOMHIYKIIVH.

Yuenuueckuii sxcnepumenm, 1abopamopnvle pabomuwl

N3ydeHnne MarHuTHOTO MOJIS KaTYIIKH C TOKOM.

HccnenoBanue neicTBUs MOCTOSHHOTO MarHUTa HA PAMKY C TOKOM.

HccnenoBanue sSBICHUS JIEKTPOMAarHUTHON MHIYKIIAH.

Pasznen 5. KoteOanus 1 BOJIHbBI
Tema 1. Mexanuueckue u 31eKmpomMazHUmMHble KOJ1€0aHUA

Koneb6arenbnas cuctema. CBOOOHBIE MEXaHHUECKHE Koebanus. ["apMoHndeckue
konebanus. [lepuon, yacrora, ammuutyna u (asza koieOanuit. [IpyXKUHHBIA MasSTHUK.
MartemaTtuyeckuii MasiTHUK. YpaBHEHHE TapMOHWYecKUX koijeOanuid. [IpeBpamieHue
SHEPrUM NMPU TAPMOHUYECKUX KOJICOAHUSX.

Konebarenbnplii KOHTYp. CBOOOAHBIC AJIEKTPOMArHUTHBIC KOJIEOAHUS B HI€ATHHOM
K0JIe0aTeIbHOM KOHTYpEe. AHANOTUSI MEX]Y MEXaHMYECKUMHU U 3JIEKTPOMArHUTHBIMU
koneOanusimu. @opmyna TomcoHa. 3aKOH COXpaHEHUS OHHEPrUM B HJEATBHOM
KoJie0aTeILHOM KOHTYPE.
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[IpeacraBienre o 3aTyXamMMX KoJeOaHUsX. BbIHYy)XIEHHbIE MEXaHUYEeCKUe
kojebanus. Pezonanc. BeiHyXIeHHBIE SJIEKTPOMArHUTHBIE KOJIeOaHMUs.

ITepemenHbIi TOK. CHHYCOUAANBHBIN MEPEMEHHBIN TOK. MOIIHOCTh TEPEMEHHOTO
TOKA. AMIUIUTYIHOE U JIEUCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIIPSIKEHUS.

Tpancpopmarop. IlpousBoacTBo, mepenaya U MOTPEOJECHUE DIECKTPUUYECKON
SHEPrUM. OKOJOTMYECKUE PHUCKU TPU MPOU3BOACTBE dIeKTposHepruu. KynbTypa
WCTIOJIb30BaHUS 3JIEKTPOIHEPIUU B TOBCEHEBHOM KU3HMU.

TexHuyeckue ycTporcTBa U MPAKTUUYECKOE TPUMEHEHHE: JIIEKTPUUECKHI 3BOHOK,
TEHEPATOP MEPEMEHHOT0 TOKA, JINHUHU JICKTPOIepe1ay.
Jlemoncmpayuu

HccnenoBanue mapamMeTpoB — KoJieOATenbHOM  CUCTEMBbI  (NMPYKUHHBIA WM
MaTEeMaTUYECKU MASITHUK).

Habmronenue 3aryxaromux KojieOaHUH.

WccnenoBanue CBONCTB BHIHYKICHHBIX KOJICOAHUIA.

Habmronenue pezonanca.

CB0OOIHBIE 2TIEKTPOMArHUTHBIC KOJICOAHMS.

OcmuorpaMmsl - (3aBUCMMOCTH  CHJIBI  TOKa W HAlpsDKEHUS OT BPEMEHH)
JUTS DJIEKTPOMArHUTHBIX KOJIEOAHUH.

Pe3oHanc nmpu  1mocinenoBaTENbHOM — COCAUMHEHMM — PE3UCTOPA,  KaTyLIKU
WHJIYKTUBHOCTH U KOHJIEHCATOpA.

Mojienb TMHUY IEKTPOIIEPEaAYN.
Yyenuueckuii axcnepumenm, 1abopamoptule pabomol

HccnegoBanue 3aBUCUMOCTY NIEPUOJIA MaAJIbIX KOJIEOAHUW Ipy3a Ha HUTHU OT JJIMHBI
HUTU U MaccChl rpy3a.

HccnenoBanne nepeMEeHHOTIO TOKAa B LEMH W3 MOCIEAOBATEIIBHO COCIMHEHHBIX
KOHJIEHCATOpa, KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbLE GOTIHbL

Mexanuueckrue BOJIHBL, yciaoBHs — pacnpoctpaHeHus. Ilepuon. CkopocTtb
pacmpocTpaHeHus u JyiHa BoJiHbL. [lonepeunsie u mpooibHbIe BOTHBL. MHTEpdepenius
U qudpakius MEXaHUUYECKUX BOJIH.

3Byk. Ckopocth 3Byka. ['pomkocTh 3Byka. Bricora Tona. TemOp 3Byka.

DJIEKTPOMAarHUTHBIE BOJIHBL. YCJOBUS M3JIYyYECHHUS AJIEKTPOMATrHUTHBIX BOJIH.
B3anmnass opueHtauus BektopoB E, B, v B anektpomarHutHOW BoJsiHE. CBOMCTBA
AJICKTPOMArHUTHBIX BOJIH: OTpa)X€HHUE, TMpEJIOMJICHHE, ToJisipu3anus, Audpakius,
unrepdepenius. CKopocTh 3JIEKTPOMArHUTHBIX BOJIH.

[[lkama >JIEKTPOMAarHUTHBIX BOJH. IIpUMEHEHHE BIEKTPOMArHWTHBIX BOJIH
B TEXHUKE U OBITY.

[TpuHLMIIBI paIMOCBA3U U TENEBUIACHUA. Panronokamnus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEIbI.

TexHudeckne yCTpOMCTBA M MPAKTUYECKOEC NPUMEHEHHUE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJIbTPAa3BYKOBAas JHWArHOCTMKA B TEXHUKE M MEAULUHE, pajap,
paanonpuéMHUK, TeIEBU30p, aHTeHHa, TenedoH, CBY-neys.
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Llemoncmpayuu

OO0pa3oBaHue 1 PaCIpPOCTPAHCHHE MTONIEPEUHBIX U MPOAOILHBIX BOJIH.

Konebiomeecs Teo Kak HCTOYHUK 3BYKa.

Habmronenue oTpakeHus U IPEJIOMIICHHS MEXaHUYECKUX BOJIH.

Hab6nronenue narepdepenimy u mudpakini MEXaHUIECKUX BOJTH.

3BYKOBOM pe30HAHC.

HaGnronenue cBsS3M TpOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUTUTYAOU U 9aCTOTOM
KoJIcOaHMi.

UccnenoBanne CBOWCTB AJIEKTPOMArHUTHBIX BOJIH: OTpPa)XXEHUE, MPEIOMIICHUE,
nosspu3anus, Audpakius, uHTepdepeHIus.

Tema 3. Onmuxa

['eomerpuueckas ontuka. [IpsamMomHEHHOE pacnpOCTPAHEHHUE CBETA B OJTHOPOJHOM
cpene. JIyd cBeta. ToUueUHBI HCTOYHUK CBETA.

OTtpaxenue cBeTa. 3aKOoHbl OTpakeHus cBera. llocTpoeHue wu3o0pakeHU
B IJIOCKOM 3€pKaJe.

[IpenomiieHne cBeTa. 3aKOHBI NPEJOMJICHUS CBeTa. AOCOJIOTHBIM IOKa3aTesb
npesnomieHus. [lonHoe BHyTpeHHee oTpaxeHue. IIpenenbHBII  yroja  IOJHOIO
BHYTPEHHETO OTPAKEHUSI.

Hucnepcus ceeta. CiioxxHbIl cocTaB 0enoro cBera. Ler.

Cobuparonie u paccenBaromye JuH3bl. ToHkas nuH3a. OKycHOE paccTOsIHUE U
onTHYecKas cuwia TOHKOW JuH3bL. IlocTpoeHue u3zo0paxeHuil B coOMparoluX u
pacceuBaromux JMH3aX. DopMysia TOHKOW JUH3bIL. Y BEJIMYEHUE, TaBAEMOE JIMH30M.

[Ipenenbl TPUMEHUMOCTH T€OMETPUUYECKOUN ONITHUKHU.

BonnoBas ontuka. Mutepdepenius cBera. KorepeHTHbIe UCTOYHUKH. Y CIOBHS
HAOJIOICHUS] MAaKCUMYMOB MU MHUHUMYMOB B HMHTEP(EPEHIIMOHHON KapTUHE OT ABYX
CHUH(]a3HBIX KOTEPEHTHBIX UICTOUHUKOB.

Hudpakuus ceta. Judpakimonnas pemeérka. YciaoBue HaOMIOIECHUS TIaBHBIX
MaKCUMYMOB IpY NaJ€HUU MOHOXPOMATUYECKOIO CBETa Ha TU(PAKIIMOHHYIO PEIIETKY.

[Tonmapu3zanus ceera.

TexHuyeckue ycTpoicTBa U MPaKTUUECKOE MPUMEHEHHE: OUKH, Jyma, (hoToarmapar,
MIPOCKITMOHHBIN amnmapar, MUKPOCKOTI, TEJIECKOI, BOJIOKOHHAS ONTHKA, AUPPAKIIMOHHAS
pEETKA, MOJISIPOULL.

Jlemoncmpayuu

[IpsamonMHENHOE  pacHpOCTpaHEHUE, OTPAKEHUE U IPEIOMIICHUE  CBETA.
OnTudeckue mpuOopHI.

[TomHOE BHYTpEeHHEE OTpakeHue. MoJienb CBETOBOAA.

UccnenoBanue cBONCTB N300pakeHUN B JTMH3aX.

Mopaenn MUKpPOCKOIIa, TEJIECKONaA.

Habmronenue unrepdepenium crera.

Habnronenue nudpakium ceera.

Habmronenue nqucrnepcuu cBera.
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[TonydeHue ciekTpa ¢ MOMOIIBIO IPU3MBI.
[Tonydenue criekTpa ¢ TOMOIIBI0 AU(PAKITMOHHON PEIIETKH.
HaGnronenue nonsipusanum cBeTa.

Yyenuueckuii sxcnepumenm, 1a60pamopHole pabomsl
N3mepenune nokasaresns npesoMIIeHUs CTEKIIA.
HccnenoBanue cBOMCTB M300paKeHUH B TUH3AX.
Hab6nronenue nucnepcuu cBera.

Pa3znen 6. OCHOBBI ClIEeNIHAJILHOM TEOPUH OTHOCHTEIbHOCTH

['panunbl TPUMEHUMOCTH KJIacCMYeckoil MexaHuku. Iloctynmatsl cnennanbHON
TEOPUH OTHOCUTEIBHOCTH: WHBAPUAHTHOCTh MOAYJS CKOPOCTH CBE€Ta B BaKyyMe,
MIPUHIIUIT OTHOCUTEIBHOCTH DUHINTEHHA.

OTHOCUTENIBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHH U COKpallleHUE
JUTUHBIL.

DHEprus ¥ UMITYJIbC PEIATUBUCTCKON YaCTUIIBI.

CB43b MacChl C SHEPTUEN U UMITYJICOM PEIATUBUCTCKON YACTUIIbI. DHEPI U OKOSI.

Pasznen 7. KBantoBas ¢usuka
Tema 1. Dnemenmol K6AHM OGO ONMUKU

®otonbl. @opmyna [lnanka cBsi3u 3HEpruM POTOHA C €ro YacTOTOW. DHEpPrust u
UMITYJIbC (POTOHA.

OtkpeiTue u ucciaegoBanue ¢otoddpdekra. Onbitel A.I'. CroneroBa. 3aKOHBI
dbotorpdexra. YpaBuenue OiHmTeitHa g pororddexra. «KpacHas rpaHHIIa»
dboTtordpdekra.

JHaBnenue ceera. OnbiTel [1.H. JIeGenera.

XUMHUYECKOE JICUCTBUE CBETA.

Texnuueckue yCTpoWCTBA M  MPAKTUYECKOE TMPUMEHEHHE: (OTOIIEMEHT,
dboTomaTINK, COJTHEUHAst OaTapesi, CBETOIHO/I.

Jlemoncmpayuu

®doT03¢QheKT Ha YCTaHOBKE C IMHKOBOM TIACTHHOM.

UccnenoBanue 3akoHOB BHeHEro GpoTodddekra.

Cseronuon.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mopgens aroma Tomcona. OmnwiTel Pesepdopna 1o paccesHUIO 0-4acTHIIL.
[Tnanerapnas moaensb atoma. [loctymarst bopa. M3nyuenue u nornomienrue GOTOHOB MpU
Mepexo/ie aToMa € OJIHOrO YPOBHS SHEpPruu Ha Apyroil. Buasl cnektpoB. CrieKTp ypoBHER
HHEPIUM aToMa BOAOPOAA.

Bonnoseie cBouctBa uyactun. Bomubl ne bpounsa. KopnyckynsspHo-BOIHOBOM
Ty aJIA3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3JTyYEHUE.

TexHuueckue yCTpOMCTBAa U MPAKTUYECKOE IPUMEHEHUE: CIIEKTPAJIbHBINA aHAJIU3
(cexTpocKoI), a3ep, KBAHTOBbII KOMIBIOTED.
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Llemoncmpayuu
Mogpens onbita Pezepdopra.
OnpeneneHue IIUHBI BOJIHBI 1a3epa.
HaGnronenue nuHEHYaThIX CIEKTPOB U3ITYICHHUS.
Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol
HaGnronenue nuHeiyaToro cekTpa.

Tema 3. Amomnoe 20po

DKCHEpUMEHTBI, JOKa3bIBAIOIINE CJIOKHOCTh CTpoeHus sapa. OTKpbITHE
paanoaktuBHOCTH. OmnbiThl Pesepdopaa mo ompeneneHuto cocraBa paguoaKTUBHOTO
usnydenus. CBoicTBa anbda-, 6eTa-, raMMa-u3iydeHus. BiausHue painoakTUBHOCTH Ha
YKVBBIE OPTaHU3MBI.

OtkpeiTHEe TpoTOHa W HedTpoHa. Hykmonnas mopenb sapa ['eitzenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncino sapa. M30Tormsl.

Anbda-pacnaa. DNEeKTPOHHBIM U NO3UTPOHHBIN OeTa-pacnaj. I'aMMa-u3iIydeHue.
3aKOH paJMOaKTUBHOT'O pacnaja.

DHeprus CBA3M HYKJIOHOB B sifipe. SAnepHblie cuibl. JledexT macchl sapa.

SnepHble peakuuu. JleneHue u CUHTES sI€ep.

SAnepubiit peaktop. TepmosinepHblil cuHTe3. [IpoOaemMbl U MEPCIEKTUBHI SIEPHOM
DHEPIreTUKH. DKOJOTHYECKNE ACTIEKTHI IAEPHON YJHEPTETHUKMU.

DneMeHTapHble YaCTULBI. OTKPBITUE O3UTPOHA.

MeTtoabl HAOIIOAEHUS U PETUCTPALIMU 3JIEMEHTAPHBIX YaCTHUL.

®dyHaamMeHTalbHbIE B3auMoaeicTBUA. EqMHCTBO (pr3nueckoi KapTUHbBI MHpa.

TexHudeckue yCTpOWCTBA M INPAKTUYECKOE IPUMEHEHME: JO3UMETp, Kamepa
Buiibcona, sinepHblil peakTop, aToMHast 0omoa.
Jlemoncmpayuu

CU€TYnK MOHU3UPYIOIIHX YaCTHULL.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

NccnenoBanue TpekoB yacTuil (110 TOTOBBIM (poTorpadusim).

Pa3zneu 8. Di1eMeHTBI aCTPOHOMMHU U ACTPOPU3MKH

Oranbl pa3BUTHs acTpoHOMUH. lIpHKIazHOE M MHPOBO33PEHUYECKOE 3HAUYCHHE
aCTPOHOMMUM.

Bun 3BéznHoro Heba. Co3Besnus, spKkue 3BE3/bl, IUIAHEThI, UX BUJIMMOE JIBHXKEHHE.

ConneuHas cucrema.

Counnie. ConHeyHas akTUBHOCTh. lcTounuk sHeprun ConHua v 3BE31. 3BE3/bI, UX
OCHOBHBIE XapaKTEPUCTUKU. J[MarpaMMa «CHeKTpaIbHbIA KJIACC — CBETUMOCTBY. 3BE3bI
TJIABHOM IMOCJEI0BATEIBHOCTH. 3aBUCUMOCTD «MAacca — CBETUMOCTb) JJI 3BE3]T INIABHOM
NOCJIEOBAaTENBHOCTH. BHyTpeHHee cTpoeHue 3BE37. COBpPEMEHHBIE NPEICTaBICHUS
0 MPOMUCXOKACHUM U 3BOToUUK COJTHIA U 3BE3/. DTalbl )KU3HH 3BE3I.

Mneunslii [1yTe — Hama ["anaktuka. [Tonoxenue n nprxenne Connua B ['anaktuke.
Tunel ranaktuk. PaguoranakTuku v kBazapsl. UEpHBIE ABIPHI B siApax rajlakTUK.
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Bcenennas. Pacmupenue Bcenennoil. 3akon Xa006sia. PasOeranue ramgakTuk.
Teopus bonbmoro B3peiBa. PenukToBOE N3iTydeHHeE.

Macmradnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHH.
Yuenuuecxue nabnrooenus

HaGnronenuss HEBOOpPYKEHHBIM TIJ1a30M  C  HCIOJIB30BAHMEM KOMITBIOTEPHBIX
MPUIOKEHUH ISl OTpEIeTICHUS MOJIOXKEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JIaTy:
OCHOBHBIE c03Be311sg CEeBEpHOro MOJIyIIapHs U IPKHUE 3BE3/BI.

Ha6mronenus B reneckon JIynsl, mianet, Mneunoro [TyTu.

O6o01maromee NOBTOPEHUE

Ponb ¢pu3uku u acTpOHOMHH B SKOHOMHMUYECKOM, TEXHOJIOTMUYECKOM, COLMAIbHON U
ITHYECKON cdepax AeSITeTbHOCTH YelOBEKa, POib M MECTO (PU3WKU U acCTPOHOMHUU
B COBPEMEHHOW HAYYHOW KapTHHE MHpA, POJIb (PU3HYECKOW TEOpUH B (POPMHPOBAHUU
OpeICTaBICHUA O (U3NYECKON KapTUHE MHpa, MECTO (U3NYECKOM KapTHUHBI MHpa
B 00ILIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEICTABICHUN O IPUPO/IE.

MesxknpeaMeTHbIe CBSA3H

Nzyuenne kypca Gusnku 6a30Boro ypoBHs B 11 K1acce oCylIeCTBIsAETCS C yUETOM
COJICPKATEIIbHBIX MEKIIPEAMETHBIX CBSI3E€M ¢ KypcaMy MaTeMaTHKU, OMOJIOTHH, XUMUH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemuvie nowsmusi, CBSI3aHHBIE C HW3YYCHHEM METOJOB HAyYHOTO
MO3HAHUS: SBJICHUE, HAYYHBIN (hakT, TUIIOTE3a, (PU3NUecKas BEIMYMHA, 3aKOH, TCOPUSI,
HaOJII0/ICHNE, SKCIIEPUMEHT, MOJICTTMPOBAHUE, MOJIETb, U3BMEPECHUE.

Mamemamuka: pellleHHE CUCTEMbl YpaBHEHUU, TPUTOHOMETpPUYECKHE (DYHKIUU:
CHHYC, KOCHHYC, TAaHI€HC, KOTAHT€HC, OCHOBHOE€ TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPhl M HX MPOEKIUM HA OCU KOOPAWHAT, CJIOXKEHUE BEKTOPOB, MPOU3BOIHBIE
AJIEMEHTApPHBIX (YHKIUH, IPU3HAKUA MOJI00UST TPEYTOJbHUKOB, OMPEACIICHUE TIIOMIAIN
I0CKUX puryp u o6béma Ted.

buonocus: snexkrpudeckue sBJISHUS B )KUBOW MPUPOJIE, KoJieOaTeIbHBIC IBUKEHUS
B JKHBOM MPHUPOJE, ONTHUYECKHUE SBJICHHUS B >KUBOM MPUPOJAE, IACUCTBUE paJaualU
HA )KUBBIE OPTaHU3MBI.

Xumus: CTpOCHUE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKAsi CTPYKTYpa TBEPABIX TEIl,
MEXaHHU3MbI 00pa30BaHUs KPUCTAIUIMUECCKOMN PEIIETKH, CIICKTPAIbHBIM aHAIH3.

l'eoepaghus: marHUTHBIE TIONIOCA 3€MJIM, 3QJIEKM MAarHUTHBIX pyA, (HOTOCHEMKA
3€MHOM OBEPXHOCTH, MPEICKAZAHUE 3EMIIETPSCECHUN.

Texunonocusa: JNWHWUW  DIJIEKTpOIEpeNad, TEHEpaTop IMNEPEeMEHHOro  TOKa,
AJIEKTPOIBUTATEIb, UHAYKIIMOHHAS T1€4b, pajap, paAuONPUEMHUK, TEIEBU30p, AHTECHHA,
tenedon, CBY-meub, NPOCKIMOHHBIM ammapaT, BOJOKOHHAS OITHKA, COJHEYHAs
Oarapes.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®PU3UKE
HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA30OBAHUA

OcBoenune yueOHOro mnpeamera «®Pu3uka» HA YpPOBHE CpeAHEro oOIIero
obOpazoBanmsi (0a30BBI ypOBEHB) MOJDKHO OOECHEYHTHh JOCTHKCHUE CIETYIONTNX
JMYHOCTHBIX, METAPEIMETHBIX H IIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIIHTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJbTaThl OCBOEHHUSI y4deOHOro mpeamera «Duzuka» TOIHKHBI
OTpakaTb  TOTOBHOCTh M  CIOCOOHOCTh  OOYYAIONMIMXCA  PYKOBOJCTBOBATHCS
chOpMHUPOBAaHHOW BHYTPEHHEH TIO3MIIMEH JIMYHOCTH, CHUCTEMON I[EHHOCTHBIX
OpUEHTAIIN, TO3UTUBHBIX BHYTPEHHUX YOEKIEHUMN, COOTBETCTBYIOIIUX TPATUITUOHHBIM
[EHHOCTSIM POCCHUHCKOro OOIIEeCTBa, PACHIMPEHHUE KU3HEHHOTO ONbITa W OIbITa
JEATEIPHOCTH B IIPOLIECCE peall3allii OCHOBHBIX HANpPaBICHUN BOCIIUTATEIBHOU
JESTEIBHOCTH, B TOM YUCJIE B YaCTHU:

1) rpaskaaHCKOro BOCIIUTAHUS:

c(hOPMHUPOBAHHOCTh TPAXKJIAHCKON IO3HUIIMK OOYYaIOIIErocsl KaKk aKTUBHOTO MU
OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTBA;

PUHATHE TPaAUITUOHHBIX 0O0IIIEUEIOBEUECKUX T'YMaHUCTHYECKUX U
JTEMOKPaTHIECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIBHOCTh B HWHTEPECAaxX TPa)kTaHCKOTO
001IecTBa, y4acTBOBAaTh B CAMOYIIPaBJICHUHN B 00pa30BaTeILHON OpTaHU3allnN;

yMEHHUE B3aUMOJICUCTBOBATH C COITMATLHBIMU HHCTUTYTAMH B COOTBETCTBUU C UX
GYHKIUSIMA ¥ HA3HAYCHUEM;

TOTOBHOCTH K TYMaHHTAPHOU 1 BOJIOHTEPCKOM JIEITEIILHOCTH;

2) IaTpMOTHYECKOT0 BOCIIMTAHUS:
c(hOpMHUPOBAHHOCTH POCCUMCKON IPaKIaHCKOW UIEHTUYHOCTH, NATPUOTHU3MA;
LHEHHOCTHOE OTHOUIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM
POCCUICKUX YUEHBIX B 001aCTH (PU3UKHU U TEXHUKE;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh ~ OIICHMBATh CHUTYallUl0 W TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSICh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM YHCIE B
NESATEIIbHOCTU YYEHOTO;

OCO3HaHME JUYHOIO BKJIaJ|a B IOCTPOCHUE YCTOMYUBOTO OYyAYIIETro;

4) 3cTEeTHYeCKOro BOCIIMTAHHUSA:
ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAs 3CTETHKY HAy4YHOT'O TBOPUYECTBA,
npuUCyIero (pu3nyeckoi Hayke;
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5) Tpya0BOIr0 BOCIMTAHMSI:

MHTEpPEC K pa3iIMyHbIM cepaM MpodeccHOHANbHON JEATENbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (DU3HKON U TEXHUKOM, yMEHHE COBEpIIaTh OCO3HAHHBIN BBHIOOP Oymymiei
npoeccuu 1 peann30BbIBaTh COOCTBEHHbBIE KU3HEHHBIC TUIAHBI,

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHMIO U CaMOOOPa30BaHUIO B 007acTH (PU3UKU
Ha MPOTSHKEHUU BCEH JKU3HH;

6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

c(OPMHUPOBAHHOCTH HKOJIOTUIECKON KYJIBTYpPbI, OCO3HAHUE TII00ATHHOTO XapaKkTepa
HKOJIOTHYECKUX MPOOIIeM;

IUIAHUPOBAHUE U OCYILIECTBJICHHUE JIEMCTBUN B OKPYKAIOIIEH CPEAE HA OCHOBE
3HAHUS LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA,;

Pacmmpenue omnbiTa IeSITEAbHOCTH 3KOJOTMYECKOW HAINpPaBICHHOCTH HA OCHOBE
UMEIOUINXCS 3HaHUHU 10 (pu3HKe;

7) HEHHOCTH HAYYHOI0 TIO3HAHUS:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs HU3NMUECKON HAYKH,

OCO3HAaHME I[EHHOCTU HAYYHOU AESATEIbHOCTH, TOTOBHOCTh B MPOIECCE U3YUYCHUS
GU3NKKM  OCYIIECTBISATH  MPOEKTHYID U HMCCIENOBATEIbCKYIO  JICSITEIBHOCTD
WHJMBUAYAJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHbIe YHUBEpPCAJIbHbIE Y4eOHbIEe NeCTBUS
ba3oBble Jornyeckue aeicTBUA:

CaMOCTOSTENIbHO (DOPMYJIMPOBATh U aKTyaJIM3UPOBATh MPOOJIEMY, paccMaTpUBATh
€€ BCECTOPOHHE;

ONPEAETATH 1NN ACATEIbHOCTH, 3aJ]aBaTh MapaMeTPbl U KPUTEPUHU UX TOCTHKEHUS;

BBISIBJISITh 3aKOHOMEPHOCTH W TIPOTHBOPEUHS] B pacCMaTPHBAEMBIX (PU3MUSCKHUX
SIBJICHUSAX

paspabaThiBaTh TIUIAH peHIeHUs TPOoOJeMbl C Yy4ETOM aHalM3a HMCIOIIMXCS
MaTepUaJIbHBIX U HEMAaTEPUAJIBHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JICSATEIHLHOCTh, OIEHUBATh COOTBETCTBUE PE3YyJIbTATOB
1IEJISIM, OIIEHUBATh PUCKH TOCJEACTBUIN JEATEIBbHOCTH;

KOOPJAVUHUPOBATH M BBINOJHATH PA0OTY B YCJIOBUSX PEaTbHOI0, BUPTYAIbHOTO U
KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTHUBHOE MBIIIUICHUE MPH PEIICHUN KU3HECHHBIX ITPOOJIEM.

ba3oBble ucciieqoBaTe1bCKue 1eiCTBUA:

BIAJETh HAyYHOM TEPMHUHOJOTHEH, KIIOYEBBIMU TMOHATUSMH M METOJaMHU
(bu3nYecKoil HayKH;

BJIaJICTh HAaBBIKAMHU Y4eOHO-MCCIIEIOBATEIbCKONH W TPOEKTHON JEATeTbHOCTH
B 00JacTH (PU3MKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSTEIBLHOMY MOUCKY

21



denepanbhHas pabovas mporpamma | dusmka. 10—11 kmaccel (0a30BbIN YPOBEHB)

METOJIOB pELIeHUs 3a/1a4 (PU3NYECKOTO COACPIKAHMSI, IPUMEHEHNUIO PA3IMYHbIX METOJIOB
IIO3HAHWS,

BJIAJICTh BUJAMM JEATEIBHOCTM II0 IIOJYYEHUIO HOBOIO 3HAHUA, €TI0
UHTEPIIPEeTalNU, TPeoOpPa30OBaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX CHUTYaIUsX,
B TOM YHCJIE€ IPU CO3AAHUU YUEOHBIX POEKTOB B 00J1aCTU (PU3HKH;

BBISIBIISATH IPUYMHHO-CIICJCTBEHHBIE CBA3U U aKTyaJM3UpPOBATh 3a/1a4y, BBIABUTATh
TUIIOTE3Y €€ PELICHMs], HAXOAUTh apTYMEHTHI JUIS I0KA3aTEIbCTBA CBOMX YTBEPKICHHM,
3a/1aBaTh [MAPaMETPbl U KPUTEPUN PELICHNS,

AHAJIM3UPOBATh IOJIYYCHHBIE B XOJE PELICHHs 3aJa4d pe3yJIbTAaThl, KPUTUYECKU
OLICHUBATh UX JTOCTOBEPHOCTD, IPOTHO3UPOBATH N3MEHEHHUE B HOBBIX YCIIOBHSIX;

CTaBUTh M  (OpPMYyJIHpPOBaThb COOCTBEHHbIE 3aJaud B  00pa3oBaTEIbHOU
JESTEIIbHOCTH, B TOM YHUCJIE IIPU U3YUEHUH (DU3UKU;

JaBaTh OLICHKY HOBBIM CUTYallUsM, OLIEHUBATh NPUOOPETEHHBIN ONBIT;

YMETh [EPEHOCUTh 3HaHUS 10 (U3MKE B  MPAKTUYECKYI0  001acThb
KU3ZHEIEATEIILHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HbIX MPEAMETHBIX 00IacTeH;

BBIJIBUTaTh HOBBIE UJIEH, ITPEUIaraTb OPUTMHAIBHBIE ITOAX0/bI U PELICHMUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINE ATbTEPHATUBHBIE PEIICHUS.

Padora ¢ undopmanueii:

BJAJE€Th HaBBIKAMU TMOJy4YeHHMs HUHGPoOpMauuu (PU3MUECKOTO  COAEpKAHUS
U3 HWCTOYHHMKOB pAa3HBIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBISATh IOUCK, AaHAJIU3,
CUCTEMATHU3alMI0 W MHTEPHpPETalui0 HHPOpMAlUU pa3iudHbIX BHUAOB U (opMm
IpEe/ICTaBJICHHUS;

OLICHUBATh JIOCTOBEPHOCTh HH(POpMAIIIH;

UCIIOJIb30BaTh CPENCTBa MHPOPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTHM
B pCIICHWHM KOTHUTUBHBIX, KOMMYHHMKATHBHBIX ¥ OPTaHMU3AIMOHHBIX 3ajad
c coOmoaeHueM TpeOOBaHMM DSPrOHOMHKH, TEXHHUKH OE30MAaCHOCTH, THUTHEHBI,
pecypcocOepexxeHusi, MPaBOBBIX M OSTUYECKUX HOPM, HOPM HH(POpPMALMOHHOU
0e30macHOCTH;

CO3/1aBaTh TEKCThI (PU3MUECKOTO COAEpX aHHs B Pa3IMUHBIX (opMmaTax c yuy€ToMm
Ha3HAueHUs HMHPOpPMALUMKU U LEJIEBOM ayJuTOPUH, BBIOMpas ONTHUMAIbHYIO (QopMy
IPEICTABIICHUS U BU3yaJIU3al1H.

KomMMmyHuKaTHBHBIC YHUBEpPCAJbHbIE YUeOHbIEe eiiCTBHS:
OCYILIECTBIIATH OOIIEHUE HA ypOKaX (PU3UKU U BO BHE-YPOUHOU JI€SITEIHLHOCTH;
pacino3HaBaThb MPCAINIOCHUIKHA KOH(l)J'H/IKTHBIX CI/ITyaHI/Iﬁ U CMATYATH KOH(l)J'II/IKTBI;
paSBépHYTO N JIOTUYHO U3JIaraTb CBOXO TOYKY 3PpCHUS C UCITOJIb30BAHUCM SA3BIKOBBIX
CPEICTB;
IIOHUMATDb U UCITOJIb30BATH IPCUMYICCTBA KOMaHI[HOﬁ u HHI[HBHI[y&UIBHOﬁ pa6OTLI;
BBIOMPATH TEMATUKY U METO/Ibl COBMECTHBIX JACHUCTBUH C YIETOM OOIITUX UHTEPECOB,
1 BO3MOYKHOCTEHU KaXXa0ro 4i€Ha KOJUICKTHBA,
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OPUHUMATh L€ COBMECTHOM €SI TEIbHOCTH, OPraHU30BbIBATh U KOOPJIUHUPOBATD
JEUCTBUS 1O €€ TOCTHXKEHUIO: COCTABIISATH IJIaH ACUCTBUH, pacipeIesiTh POJIA C YUETOM
MHEHHUN yYaCTHUKOB, OOCYKJIaTh Pe3yJIbTaTbl COBMECTHOM pabOTHI;

OIICHWBATh KAa4€CTBO CBOETO BKJIaJa M KaKIOTO yYaCTHMKA KOMAHIbI B OOIIHIA
pe3ynbTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

npejjiaraTb HOBBIE IPOEKTHI, OIEHUBATh UJEU C T[O3UIMA HOBU3HBI,
OPUTHUHAIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYUIIECTBJISITh TO3UTUBHOE CTPATETUYECKOE MOBEJACHUE B PA3JIMYHBIX CUTYAIMSIX,
MIPOSIBIISITH TBOPYECTBO M BOOOPAKEHHUE, OBITH MHUIIMATHBHBIM.

PerynsitTuBHble YHUBepPCAJbHbIE Y4eOHbIE JeHCTBUSA
Camoopranmsanms:

CaMOCTOSITENIbHO OCYIIECTBIIATH TO3HABATEIbHYIO IESITEIIBHOCT B 00J1aCTH (PU3UKU
U aCTPOHOMHH, BBISIBIATH MPOOJIEMBI, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIC
3a/1a4u;

CaMOCTOSITENIbHO COCTAaBIISATH IUIAaH PEUICHUS PACUYETHBIX U KAa4ECTBEHHBIX 3a]1ad,
IJIaH BBIMOJHEHUS MPAKTAUYECKOM paboThl C Yy4€TOM HMMEIOIMIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTECHUM;

JaBaTh OLICHKY HOBBIM CUTYaIIUsIM;

pactMpaTh paMKi y4eOHOTo IpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHHUIA;

JIeJ1aTh OCO3HAHHBIN BBIOOP, apTYMEHTUPOBATH €70, OpaTh Ha ce0sI OTBETCTBEHHOCTh
34 pEILICHHUE;

OIICHUBATh MPUOOPETEHHBIN OMBIT;

CIOCOOCTBOBAaTh (POPMUPOBAHUIO M TPOSIBICHUIO IPYAHUIIMU B 00JacCTH (PU3UKH,
MOCTOSTHHO TIOBBIIIATH CBOM 00pa30BaTENbHbIN U KyJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, SMOIHOHAJIbHbI HHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYyalUsiM, BHOCUTb KOPPEKTHUBBI B JAESTEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISM;

BJa/IeTh HABBIKAMU TO3HABATENIbHOM pedIeKCUHM KaK OCO3HAHUSI COBEPIAEMbIX
JNEUCTBUI U MBICIUTENBHBIX MPOLECCOB, UX PE3YIBTATOB U OCHOBAHMIL;

UCIIOJb30BaTh NPUEMBI pediekcuu Ui OLUEHKU CUTyallldd, BbIOOpa BEPHOTO
pelieHus;

YMETh OIIEHUBATh PUCKH M CBOEBPEMEHHO MPUHUMATh PEIICHUS IO UX CHIXKEHHUIO;

IIPUHUMATh MOTUBBI U ApTYMEHTBI IPYTUX [IPH aHAIU3€E PE3YJIBTATOB JAESTEIIBHOCTH;

OpPUHUMATh ce0sl, MIOHMMAas CBOU HEJJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHBBI U apTyMEHTHI IPYTUX [IPU aHAJIM3€E PE3YJIbTATOB JEATEIBHOCTH;

NPU3HABATH CBOE MPABO U MPABO APYTHX HA OIIUOKH.

B mnpouecce OOCTMKEHHMS JMYHOCTHBIX PE3YJIbTATOB OCBOECHHS IPOrPAMMBI
no Qusuke IS YpPOBHS CpeIHEro o0O0mero oO0pa3oBaHUs Yy O0O0yYaromuxcs
COBEPIIEHCTBYETCS AMOLIMOHABHBIN WHTEIJIEKT, IpeoJIararonuii
c(hOpMUPOBAHHOCTH:
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CaMOCO3HaHHS, BKIIFOYAIOIIETO0 CIOCOOHOCTh MOHUMATh CBOE SMOIMOHAILHOE
COCTOSIHHE, BUJICTh HAIIPaBJICHUS Pa3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOU chephl, OBITh
YBEpPEHHBIM B ceOe;

CaMOpETYJIMPOBAHUSA, BKIIOYAIOUIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTH 3a CBOE MOBEICHHUE, CIOCOOHOCTD aJIAITUPOBATHCS K AMOITMOHATIBLHBIM
U3MEHEHUSM U TIPOSIBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMHU, BKJIIOYAIOLICH CTPEMJIEHUE K JOCTHKEHHUIO LEJIU U
yCIieXy, ONTHMH3M, HHUIMATHBHOCTb, YMEHHME JCHCTBOBAaTh, HCXOJSl M3 CBOUX
BO3MOKHOCTEH;

SMIIATHH, BKIIOYAIOMICH CIIOCOOHOCThP MOHHUMATh SMOLMOHAIIBHOE COCTOSHHC
JIPYTUX, YIUTHIBATh €r0 TPH OCYIIECTBICHWN OOIIEHUS, CIOCOOHOCTh K COYYBCTBHUIO U
CONEPEKNBAHUIO;

COIIMAJIbHBIX HAaBBIKOB, BKJIIOYAIONIUX CIOCOOHOCTh BBICTPAMBATh OTHOIICHUS
C APYTUMH JIIOIBMU, 3a00TUTHCS, POSBIIATH HHTEPEC U pa3pemiaTh KOHMOIUKTHI.

HPEIMETHBIE PE3YJIbTATDBI

K xonny oOyuenuss B 10 kj1acce npeaMeTHbIE pe3ybTaThl Ha 0Aa30BOM YpPOBHE
JOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHU:

JIEMOHCTPUPOBATh Ha IMpuUMeEpax poJib U MecTo (GU3UKu B (HOPMHUPOBAHUU
COBPEMECHHOW HAy4YHOW KapTHHBI MHUpAa, B Pa3BUTUM COBPEMEHHOM TEXHHUKH W
TE€XHOJIOTUH, B MPAKTUYECKON JAEATEIBHOCTH JIIOJIEM;

VUUTHIBATh  TPAHUIBI NPUMEHEHHUS  W3YUYCHHBIX  (PUBMYECKUX  MOJETEH:
MaTepuaibHas TOYKa, WHEpIMaJbHAs CHCTeMa OTCYETa, aOCOJIIOTHO TBEPAOE TEIO,
UJICAIBHBIN Ta3, MOAEIW CTPOCHMSI Ta30B, XKUJKOCTEHW W TBEPIABIX TEJ, TOYCUHBIN
AIIEKTPUUECKUH 3apsijl MPU pelieHnn (PU3NIeCcKux 3ajad;

pacno3HaBaTth (pU3MUYECKHE SBICHUS (TIPOIECCh) W OOBACHATH WX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJISIPHO-KMHETUYECKOW TEOPUM CTPOCHMS BEUIECTBA U
DIEKTPOJAVMHAMHUKHA: PABHOMEPHOE M PABHOYCKOPEHHOE NPSIMOJMHEMHOE [IBUKECHUE,
CBOOOJITHOE MAaJE€HHUE TeJ, JBHKEHHUE IO OKPY>KHOCTHU, HWHEPIMS, B3aUMOJCHCTBUE
ten, aupdy3us, OpOyHOBCKOE HABUKEHHE, CTPOCHHE MKUIAKOCTEH M TBEPIABIX Tel,
u3MeHeHrne oO0bEéMa Tel Mpu HarpeBaHWUW (OXJAXKICHHH), TEIJIOBOE pPAaBHOBECHE,
WCIIAPEHNE, KOHJEHCAIIMS, TIJIABJIEHUE, KPUCTAJUIN3alMsl, KUIIEHUE, BIAKHOCTh BO3/1yXa,
MIOBBILICHUE JIABJICHUS ra3a IPU €ro HarpeBaHWU B 3aKPBITOM COCYJE, CBSI3b MEXKIY
rapamMeTpaMH COCTOSIHUS Ta3a B HM30IpOLEccaxX, AJIEKTPU3ALUS T, B3aUMOICHUCTBUE
3apsJI0B;

OMHCHIBATh MEXAHUYECKOE JBWIKEHWE, UCIOJb3ySd (PU3NUECKHE BEIHYMHBIL:
KOOpAMHATA, MyTh, MEPEMEIICHUE, CKOPOCTh, YCKOPEHUE, Macca Teja, CUIIA, UMITYJIbC
Tela, KWUHETUYEeCKas »HHEPrus, IMOTCHIMANbHAS DJHEPrus, MeXaHudeckas padoTa,
MEXaHUYeCKash MOITHOCTh; TP ONMHUCAHUU MPABHIBHO TPAKTOBATh (PU3UUYECKUIA CMBICT
UCIIOJB3YEeMbIX BEJIWYWH, HMX O00O03HAUEHUS] U E€IUHUIIBI, HAXOAUTh (POPMYJIBI,
CBSI3BIBAIOIIME JAHHYIO (U3HUECKYIO BEIMUYHUHY C IPYTUMH BEIIMUYNHAMU;
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ONMCBHIBATh U3YUYEHHBIE TEIUIOBBIE CBOMCTBA TEJI U TEIUIOBBIC SIBJICHUS, UCIIOJIb3YsI
duznyecKkre BEIWYUHBIL: TaBIICHUE Ta3a, TEMIEPaTypa, CPEAHsSI KHHETUYECKasi SHEPTUs
Xa0THYECKOrO0  JBWKEHUS MOJIEKYJ, CPEIHEKBAJIpaTU4YHAs CKOPOCTb MOJEKYII,
KOJIMYECTBO TEIUIOThI, BHYTPEHHSS 3HEprus, padoTa rasa, Ko3()pPHUIMEHT MOJE3HOTO
JICHCTBHUS TEIJIOBOTO JBUTATENS; MPU OMHCAHUU MPABWIBHO TPAKTOBATh (PU3UUYECKUI
CMBICIT HCHOJIb3YEMBIX BEJIMYMH, UX OOO3HAYEHUS W €IUHMIIBI, HAXOAUTh (OPMYJIbI,
CBS3BIBAIOILME JAHHYIO (PU3UUYECKYIO BEIMUMHY C APYTUMHU BEJIUUHMHAM;

ONMCHIBATh M3YYCHHBIC 3JICKTPUUYECKHE CBOWCTBA BELIECTBA W DJIEKTPUYECKUE
sBJIEHUS (IPOLECCHI), MCHOIb3Ysl (U3NUYECKUE BEJIMYMHBI: AJIEKTPUUYECKUN 3apsf,
AIIEKTPUYECKOE TI0JI€, HANPSHKEHHOCTh IOJIA, NOTEHIHMAN, Pa3HOCTh MOTEHIHAJIOB;
IIPU ONMCAHHUU NIPABUIIBHO TPAKTOBATh (PU3UUYECKUN CMBICI UCIOIb3yEMbIX BEJIMYUH, UX
0003HAYECHNS M €IWHUIIBI, YKa3bIBaTh (JOPMYJIIbI, CBSI3bIBAIOUINE JAHHYIO (DU3UUECKYIO
BEJIMYUHY C APYTMMH BEIMYHHAMY;

aHAJIM3UPOBATh (PU3UUECKHE MTPOLIECCHI U SIBICHUS, UCTIOIb3Ys PUINUECKUE 3aKOHbI
W NPHUHIUIBL: 3aKOH BcemupHOro tsarorenus, I, II m III 3akomsl HproToHa, 3aKkoH
COXpAaHEHUs MEXAHWUYECKOW OHEPruH, 3aKOH COXPAHEHUS MMIIYJIbCa, MPHUHIIMI
CYNEpIO3UIMA CWJI, NPUHLMI PABHONPABHS HWHEPIHUAIbHBIX CHUCTEM OTCYETA,
MOJIEKYJIIPHO-KUHETUYECKYI0 TEOPUIO CTPOEHHUs BEUIECTBA, ra30BbIE 3aKOHBI, CBS3b
CpeIHEH KHUHETUYECKOW SHEpPruu TEIUIOBOTO MABMKEHHMSI MOJIEKYJI € aOCOJIIOTHOM
TEMIIepaTypoil, MEpPBbIil 3aKOH TEPMOJMHAMHUKHU, 3aKOH COXPAHEHHS SJIEKTPUUYECKOTO
3apsaa, 3akoH KynoHa, mpu 3TOM pa3inuaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €ro
MaTEMaTUYECKOE BbIPAKEHUE U yCIOBUSA (TPaHULIbI, 001aCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE MPHUHLMIIBI JEHCTBUS MAIIMH, TPUOOPOB M TEXHUYECKUX
YCTPOMCTB; pa3iinyaTh YyCJIOBUA HMX OE€30MaCHOrO HCIHOJIb30BaHUS B IOBCEIHEBHOMN
KU3HU;

BBIMOJIHATH SKCIIEPUMEHTHI 110 UCCIIEIOBAaHUIO (PU3UUECKUX SIBICHUN U MPOLIECCOB
C HCIOJIb30BAaHUEM TMPSAMbBIX, U KOCBEHHBIX H3MEpPEHUMU, MPU 3TOM (POPMYJIUPOBATH
npobieMy/3agady © THIOTE3y Yy4eOHOro JKCIEpUMEHTa, COOMpaTh yCTaHOBKY
U3 MPEI0AKEHHOTr0 000pyAOBaHUS, MPOBOAUTH OIBIT U (POPMYJIMPOBATH BHIBObL;

OCYUIECTBJISATh MPSMbIE U KOCBEHHBIE U3MEPEHMS (PU3UUECKUX BETMYUH, IPU ITOM
BbIOMpaTh ONTUMAJbHBIA CHOCOO HM3MEPEHUS U HCIOJIb30BATh H3BECTHBIE METO[bI
OLIEHKH NOTPELIHOCTEN U3MEPEHNN;

MCCJIEI0BATh 3aBUCUMOCTH MEXAYy (U3MUYECKUMHU BEIMUYMHAMU C UCIOIb30BAHUEM
OPSIMBIX M3MEPEHHH, TIPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PMKCUPOBATH PE3YJIbTAThI
MOJIY4YeHHOW 3aBUCHUMOCTU (PU3MUYECKUX BEIMYMH B BHUJE TaOIUL U TpaduKOB, JenaTh
BBIBOJIbI IO pE3yJIbTaTaM UCCIIEI0BAHMUS;

co0roAaTh mpaBuiia 6€30MacHOro Tpy/a MPH MPOBEACHNUN UCCIIEOBAHUN B paMKax
y4eOHOTO HSKCIEPUMEHTA, y4eOHO-UCCIEI0BATEILCKON M MPOEKTHOU AesATEIbHOCTU
C UCIOJIb30BAaHUEM U3MEPUTENIBHBIX YCTPOICTB U 1a00OPATOPHOTO 00OPYI0BAHUS;

pemath pacy€THbIE 33Jaud C SBHO 3aJaHHON (U3NYECKON MOJENBIO, HCHOIb3Ys
(¢u3nuecKkue 3aKOHbl M MPUHIIMIIBI, HA OCHOBE aHajiu3a YCJIOBHS 3aJayd BBIOMpATh
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(bu3NYECKyI0 MOJENb, BBIICIATh (U3MYECKUE BETUUYMHBI U (HOPMYIbI, HEOOXOANUMbIE
Ui €€ peleHus], MPOBOIUTh PacYEThl M OLIEHUBATH PEATbHOCTD MOJYYEHHOTO 3HAYCHHS
(u3NYECKOI BETNYNHBI;

pemarh KayeCTBEHHBIC 3aJauyd: BBICTPAWBATh JIOTHUECKH HEMPOTUBOPECUUBYIO
IENOYKY pACCY)XIEHHH C OMOpoi Ha W3Y4YCHHBIE 3aKOHbBI, 3aKOHOMEPHOCTU U
(uznueckue SBICHUS,

WCIIONIb30BaTh MpPH PEIICHUH Y4eOHBIX 3aJad4 COBpPEMEHHbIE HH(OpPMAIMOHHBIC
TEXHOJOTMM JJI1 IIOMCKA, CTPYKTYpUPOBAaHHUS, HHTEPHPETALUU U NPEICTaBICHUS
y4eOHOU ¥ HayYHO-NTOMYJISIPHON HH(OpMAaLIKH, TOJIyY€HHOHN U3 pa3InYHbIX UCTOYHUKOB,
KPUTHYECKH aHAIU3UPOBATH MOJIYy4aeMyr0 HHPOPMAIIHIO;

NPUBOIUTH TPUMEPHI BKJIaJa POCCUUCKHX M 3apyOekKHBIX YUEHBIX-(U3UKOB
B Pa3BUTHUE HAYKH, OOBICHEHUE IPOLIECCOB OKPYKAIOLIETO MUPA, B PA3BUTUE TEXHUKU U
TEXHOJIOTHUH;

UCIIOJb30BaTh TEOPETUYECKUE 3HAHUS MO (U3MKE B TOBCEJHEBHOW KU3HU
g obecriedeHusi 0€30IacHOCTU MpU OOpallleHuH ¢ NpuOopaMu M TEXHUYECKUMHU
yCTpOMCTBaMM, [JIsl COXPAHEHUs 370pPOBbSl U COOJIIOJEHUS HOPM 3KOJOTHYECKOrO
MIOBEJICHUS B OKpYXKaloIlIeH cpee;

paboTaTh B TPyMIE C BHIIIOJIHEHUEM PAa3IMYHBIX COIMAIBHBIX POJICH, IMITaHUPOBAThH
paboTy TIpymmbl, palUoOHAIbHO pacHpeleisTh O00S3aHHOCTM U IUIAHUPOBATH
JIESITEIbHOCTh B HECTAHAAPTHBIX CHUTYAIUsX, aJ€KBAaTHO OICHUBATh BKJIAJ KaXKJIOTO
U3 YYACTHUKOB TPYIIIHI B PEIICHUE PACCMATPUBAEMOM MPOOIEMBI.

K koHy obydenust B 11 kjacce npeaMeTHble pe3yibTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpuUMeEpax pojib U MecTo (U3uKu B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHHBI MHUpPA, B Pa3BUTUM COBPEMEHHOM TEXHHUKH H
TEXHOJIOTUW, B IPAKTUYECKOW JESITENBHOCTH JIIOAEH, UEJOCTHOCTh W €IUHCTBO
(bu3MYecKoi KapTUHBI MUPA;

YUUTBIBaTh FPAHULIBI MPUMEHEHHSI U3YUYEHHBIX (PU3UUECKUX MOJIENe: TOUeUHBIN
IIEKTPUYECKUH 3apsijl, JIy4 CBETA, TOUEUHBIA UCTOYHUK CBETA, SAEPHAsI MOJENIb aTOMa,
HYKJIOHHAs1 MOJIEJIb @aTOMHOT'O Siipa PU pPellieHuu (PU3NYECKUX 3a/1a4;

pacno3HaBaTh (PU3MYECKHE SBJICHUS (TPOLECChl) U OOBICHATH HMX Ha OCHOBE
3aKOHOB 3JIEKTPOJMHAMUKM W KBAHTOBOM (PU3UKH: 3JIEKTpUYECKash MPOBOAMMOCTb,
TEIJIOBOE, CBETOBOE, XHWMHUYECKOE, MArHUTHOE JEHCTBUSA TOKa, B3aMMOJICHCTBUE
MarHuTOB, AJEKTPOMArHUTHAA WHIYKUHUSA, AEHCTBUE MArHUTHOIO MOJISI Ha MPOBOJHUK
C TOKOM M [JBWXKYIIMHACS 3apsl, OJEKTPOMArHUTHbIE KoOJIeOAHUS U  BOJIHBI,
NPSIMOJIMHEMHOE pacIpOCTpaHEHUE CBETa, OTPaKEHHE, NPEIOMIICHIE, HHTEp(epeHIHs,
mudpakiys U TOJSPU3AlMS CBETA, AWCIEpPCUs CBeTa, (OTOINEKTpUUECKUu 3Pdekt
(boToaddexT), cBeTOBOE MaBICHHE, BO3HHUKHOBCHHE JIMHEHYATOTO CIEKTpa aroMa
BOJIOPOJIa, ECTECTBEHHAsI U HCKYCCTBEHHAs PAJIMOAKTUBHOCTb;
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ONUCHIBATh HW3YYEHHBIE CBOMCTBa BelIeCTBA (DJIEKTPUUYECKHUE, MAarHUTHBIE,
ONTHYECKHUE, JIEKTPUUYECKYIO MPOBOJUMOCTh PA3IUYHBIX CPEI) M 3JIEKTPOMArHUTHBIC
ABJIEHUS (IIPOLIECCHI), UCTIONB3YsI (PU3NUECKUE BETMYMHBI: 3JIEKTPUUECKHUM 3apsii, Cuia
TOKAa, JJIEKTPUYECKOE HANPSIKEHHE, JJIEKTPUYECKOE CONPOTUBICHUE, Pa3HOCTH
NOTEHIMAJIOB, 3JIEKTPOABMKYILAs CUila, pad0oTa TOKa, MHAYKIUS MarHUTHOTO IOJIsl, CUjla
Awmnepa, cwia JlopeHna, MHAYKTMBHOCTh KaTYyIIKH, SHEPIUs DJIEKTPUYECKOTO MU
MarHUTHOTO IOJIEH, MIEPUOJ U YacTOTa KOJeOaHU! B KOJeOATeIbHOM KOHTYpE, 3apsia U
CHJIa TOKa B TpOIECCe TapMOHHYECKHUX 3SJEKTPOMArHUTHBIX KosieOaHUil, (hoKycHOe
pacCTOSIHUE W OINTHUYECKas Cuia JIMH3bI, IPH OINKMCAHMM IIPABUIBHO TPAKTOBATH
(bu3NYECKU CMBICIT UCTIONB3YEMBIX BEJIIMYMH, UX 0003HAYCHUS U €AUHULIBI, YKa3bIBaTh
(opMyJibl, CBA3BIBAIOIINE JAaHHYIO (PU3MUECKYIO BEIMUUHY C JPYTUMH BETUUMHAMU;

OINHCHIBAaTh U3yYEHHbIE KBAHTOBBIE SIBJICHUS U MPOLIECCHI, UCIIOIb3Ys (PU3NUECKUE
BEJIMYMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI U YaCTOTA CBETA, IHEPTUS
Y UMITYJIbC (POTOHA, IEPHO/] ITOJIypaCTIaa, SHEPTUS CBSI3U AaTOMHBIX sIJIEp, IPU OTIUCAaHUU
PaBUIBHO TPAKTOBATH (PU3MUECKHUI CMBICI UCTIOIb3YEMBIX BETUYHH, UX 0003HAUYECHUS U
€VHMIIBI, YKa3bIlBaTh (OPMYJIbl, CBSA3BIBAIOUIME JaHHYIO (PU3UYECKYIO0 BEJIHYMHY
C IpyTUMU BEIMYUHAMHU, BBIYUCIIATH 3HaYEHHE (PU3NUECKON BEIIUYUHBL;

aHAJIU3UPOBATh (PUBHUYECKHE MPOIIECCHI U SBJIEHUS, UCIIOJIb3Ys (PU3NUYECKUE 3aKOHBI
Y NpUHIMIBL: 3aK0H OMa, 3aKOHBI ITOCJIEN0BATEIBHOTO U MMAPAUIEIBHOTO COCAMHEHUS
IIPOBOJHUKOB, 3aKOH Jlxoyins—J/IeHna, 3aKOH AIEKTPOMAarHWTHOM WHIYKIMH, 3aKOH
NPSIMOJIMHEMHOTO PaclpOCTPAHEHUsSI CBETa, 3aKOHbl OTPAXEHUS CBETA, 3aKOHBI
IpEJIOMJICHUSI CBETA, ypaBHEHHE OWHINTEMHA i (oTtodddekra, 3aKOH COXPaHECHHUS
SHEPIruM, 3aKOH COXPAHEHUS MMITYJbCa, 3aKOH COXPAHEHMS BJIEKTPUYECKOTO 3apsa,
3aKOH COXPaHEHUs MacCOBOT'0 YucIa, HOCTyaThl bopa, 3aKOH paln0akTUBHOTO pacnaja,
OpU 3TOM pa3inyaTh CIIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €ro MaTeMaTU4ecKoe
BBIPKEHUE U yCIIOBUS (TPAHUIIbI, 00JACTH) MPUMEHUMOCTH;

ONpeNeNsITh HalpaBlIeHUE BEKTOpAa WHIAYKIMUW MArHUTHOTO IMOJISI IPOBOJHUKA
C TOKOM, cuJibl Amnepa u cuisl JIopeHna;

CTPOUTh M OINHCHIBATH M300pAKEHUE, CO3/1aBAEMOE IUIOCKUM 3€pPKaJIOM, TOHKOU
JIMH301;

BBITMOJIHATH SKCIIEPUMEHTHI 110 UCCIIEIOBAaHUIO (PU3NUYECKUX SIBJICHUN U MPOLIECCOB
C HCIIOJIb30BAHUEM TMPSMBIX, U KOCBEHHBIX HM3MEpPEHUM: MpU 3TOM (OPMYIUPOBATH
npoOsieMy/3ajady ¥ THUIOTE3y Y4eOHOro JKCIEpUMEHTa, COOupaTh YCTAaHOBKY
U3 MIPEJIOKEHHOT0 000PYA0BaHUS, TPOBOJAUTD OMBIT U (POPMYIUPOBATH BBIBOIBL;

OCYIIECTBIISITh MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEJIIMYUH, TIPU 3TOM
BBIOMPATh ONTHUMAJBHBIA CIMOCOO H3MEPEHHs W HCIOJIb30BaTh HM3BECTHHIE METOJIbI
OLICHKH MOTPEMIHOCTEN U3MEPEHN;

UCCJIeIOBATh 3aBUCUMOCTH (PU3MYECKUX BEIUYMH C MCIOJIb30BAHUEM MPSMBIX
U3MEpPEHU: TpH ITOM KOHCTPYUPOBATh YCTAHOBKY, (UKCHUPOBATH PE3YyJIbTAThI
MOJTyY€HHOM 3aBUCUMOCTH (PU3WYECKUX BEJIMYUH B BUJAE TaONMIl M TpadUKOB, J€1aTh
BBIBOJIBI IO pE3yJIbTaTaM UCCIIEI0BAHMUS;
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coOr01aTh IpaBuiIa 0€30MaCHOTO TPyAa MPHU NPOBEJIEHUN UCCIIEIOBAHUN B paMKax
y4eOHOTO HJKCIEPUMEHTA, Yy4eOHO-UCCIEIOBATEILCKON M MPOEKTHOM AESTENbHOCTU
C UCIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPOICTB U JTaA00OPATOPHOTO 000PYIOBAHMS;

pemaTh pacy€THbIC 3a/laud C SIBHO 3aJaHHOW (PU3MYECKOM MOJIENbIO, MCIONb3Ys
dbu3nuecKkue 3aKOHbBl W TMPUHIUIIBI, HA OCHOBE aHajiu3a YCJIOBHS 3aJladyd BHIOMpATH
bu3NYECKyIO MOIEIb, BBIACIITH (PU3NMUECKUE BETUYUHBI H (DOPMYIIbI, HEOOXOIUMBIE IS
e pelieHus, TPOBOJUTh PACUYEThl M OLICHUBATH PEAJbHOCTh MOJYYEHHOTO 3HAYCHUS
(bU3UYECKON BEIIMUNHBI,

pemarh KayeCTBEHHBIC 3aJaud: BBICTPAWBATh JIOTHUECKH HEMPOTUBOPECUUBYIO
[ENOYKY pACCY)XJIEHUH C OMOpod Ha H3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3ndecKue SIBICHUS;

WCIIONIb30BaTh MpPH PEHICHUH Y4eOHBIX 3a]ad4 COBPEMEHHbIE HH(GOpPMAIMOHHBIC
TEXHOJIOTUM JUIsl TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIMU M MPEJCTaBICHUS
y4eOHOU ¥ HAyYHO-TTOMYJISIPHON HH(OPMAIINH, TOJYIeHHON U3 pa3InYHBIX UCTOYHUKOB,
KPUTHYECKH aHATM3UPOBATH MOTy4aeMyt0 HH(PpOpMaIIHIo;

OOBSCHATh TMPUHILHUIBI JAEUCTBUS MAIUH, MPUOOPOB M TEXHUYECKUX YCTPOICTB,
pa3nuyaTh yCIOBHS MX O€30M1aCHOTO MCIIOIb30BAHMS B IOBCEAHEBHON KU3HU;

OPUBOJUTH TPUMEPHl BKIIAJAa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAYKH, B OOBSICHEHHE MTPOIIECCOB OKPYKAOIIET0 MUPA, B Pa3BUTHE TEXHUKHU
1 TEXHOJIOTHU;

UCIIONIb30BaTh TEOPETHUECKHE 3HaHUsA 1O (U3MKEe B TIOBCETHEBHOW IKU3HU
Uil obecriedeHus 0e30MacHOCTH MpU OOpalleHHH ¢ NpuOoOpaMu U TEXHHUYECKUMH
yCTpOMCTBaMM, IJIsi COXpPaHEHMsI 3[0pOBbS U COOJIIOJIEHUS HOPM HKOJIOTMYECKOIO
MOBEACHUS B OKPYXKAIOLIEH Cpee;

paboTaTh B TPYNIIE C BBHIITOJHEHHUEM PA3JIHYHBIX COIMAIIBHBIX POJIeH, MIIaHUPOBAThH
paboTy Tpymmbl, paluoHAIbHO pacHpenessTh O00s3aHHOCTH H  IUIAHUPOBAThH
JeSITEIbHOCTh B HECTAHJAPTHBIX CHUTYaIlMsAX, aJI€KBAaTHO OILIEHWBATh BKJIAJ Ka)JIOTO
U3 YYaCTHUKOB TPYIIIBI B pEICHUE pacCMaTpuBaeMoOi MpoOIeMBbl.
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10 KJIACC
HanmenoBanue
Ne KommuaectBo OCHOBHBIE BU/IBI 1€ATEILHOCTH
pa3/iesioB U TEM [IporpammHoOe conepkaHue
n/m 9acoB 00yYarommxcst
y4eOHOTO0 IpeameTa

Pa3znen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3H

AHUA

1.1 | ®usuka u meToabI 2 ®u3nka — HayKa 0 IPUPOJIE. N3yyeHnne HayqHbIX (AMIIMPUYECKUX U
HAy4YHOTI'O IO3HAHUS Hay4Hble MeTO/IbI IO3HAHUS TEOPETHUYECKUX ) METOJIOB ITO3HAHHUS
OKPY’KaIOILIETO MUPA. OKPYXAaIOILEro MUpA.
Ponb s3xkcnepumenTa u Teopun OOcy:x1eHne rpaHul IPUMEHUMOCTH
B [IPOLIECCE TO3HAHUS IIPUPOJIBI. (U3MYECKUX 3aKOHOB U TEOPUH.
DKCHEepUMEHT B (PUBHKE. Pabora B rpymnre 1o noaroToBke
MopenupoBanue pU3HMUECKUX KOPOTKHUX COOOIIEHUI O pOJIM U MECTE
ABJIEHUN U npoueccoB. Hayunbie (GU3UKY B HayKe U B MPAKTUYECKOU
runotressl. Pu3nuecKue 3aKOHbI U JESATEIbHOCTH JIFOIEH.
TeopuH. [ paHULIBI IPUMEHUMOCTH JleMoHCTpalus aHAJIOTOBBIX U
¢u3nueckux 3akoHOB. [IpuHLUN IM(POBBIX U3MEPUTEIBHBIX TPUOOPOB,
COOTBETCTBHUS. KOMITBIOTEPHBIX TATYUKOB.
Ponw u MmecTo dpusnku OcBoeHne OCHOBHBIX MPUEMOB PaOOTHI
B (hpopMUpOBaHUHU COBPEMEHHOM ¢ uudpoBoi nadoparopueil no pusnke
Hay4YHOU KapTHUHBI MUDA,
B IIPAKTUYECKOM JIEITENBHOCTH JIFOAEH
Htoro no pazgeny 2

" TIpu paspaGoTke paboueii mporpaMMbl B TEMATHYECKOM ILIAHMPOBAHUM JOJDKHBI OBITH YUTEHBI BO3MOXKHOCTH HCIIONB30BAHHS SIEKTPOHHBIX (LH(POBBIX)

00pa30BaTeNbHBIX PECYPCOB, SBIAIOMNXCS YIeOHO-METOAMYECKIMHI MaTepHallaMHy, COJIep)KaHue KOTOPBIX COOTBETCTBYET 3aKOHOIATENILCTBY 00 00pa3oBaHUM.

29



denepanbHas pabouast mporpamma | dusmka. 10—11 knaccel (0a30BbIN YPOBEHB)

Pa3gen 2. Mexanuka

2.1

Kunematuka

MexaHnueckoe JBUXKEHHUE.
OTHOCHUTEIBHOCTh MEXaHUYECKOTO
nBwxkennsa. Cucrema oTcuéra.
Tpaekropus.

[lepemenienue, CKOpOCTh (CpeaHsis
CKOPOCTb, MTHOBEHHAsI CKOPOCTh) U
YCKOPEHUE MaTepHAIbHOM TOUYKH,
HX TIPOCKIIUUA HA OCU CUCTEMBI
koopauHat. CiioxeHue
MEPEMEIICHUH U CII0KEHUE
CKOPOCTEM.

PaBHOMEpPHOE U paBHOYCKOPEHHOE
IIPSIMOJIMHEWHOE JIBUYKECHUE.
I'paduku 3aBUCUMOCTH KOOpAUHAT,
CKOPOCTH, YCKOPEHUS, TyTH U
NepEMEILICHHS] MAaTepUATIbHOU TOUKHU
OT BPEMEHHU.

CBobOogHOE nageHue. Y ckopeHue
CBOOOTHOTO TAJICHHUS.
KpuBonuneiiHoe 1BUXEHHUE.
JIBrKeHHE MaTepUAIIbHOM TOYKHU
110 OKPY>KHOCTH C MOCTOSTHHOM T10
MOJIYJIFO CKOPOCTBIO. YTIIOBas
CKOPOCTb, JINHEWHAsA CKOPOCTb.
[Tepuon u yactoTa oOpareHus.
[{eHTpOoCTpEMHUTENIBHOE YCKOPEHHUE.
TexHuueckue yCTpoucTBa u

[IpoBeaeHne SKCIEPUMEHTA: U3YyUCHUE
HEPABHOMEPHOTO JIBUKEHUS C LIEJIbIO
ONpeIeJICHUs] MTHOBEHHOW CKOPOCTH;
MCCIIEJOBAHUE COOTHOIIEHUS MEXKTY
MyTSIMU, POUJIEHHBIMU TEJIOM

3a MOCJIEI0BATEIbHBIC PABHBIC
MIPOMEKYTKH BPEMEHU TIPU
PaBHOYCKOPEHHOM JIBUKEHUU

C HayaJbHOM CKOPOCTHIO, PABHOU HYJIIO;
M3YUYCHUE IBUKEHUS IIapUKa B BSI3KOU
YKUJIKOCTH; U3YUYEHUE JIBHXKCHUS TEa,
OpOIIEHHOTO TOPU30HTAIILHO.
OOBsiCHEHHE OCHOBHBIX TPUHIIUATIOB
JICUCTBHS TEXHUUECKUX YCTPOUCTB,
TaKuX KakK: CIIUJIOMETP, IEMHbIE U
pEMEHHBIC Mepe/laun JBUKCHUS; U
YCIIOBHUH UX 0€3011aCHOTO
MCIIOJIb30BaHUs B IOBCEHEBHOM
KU3HH.

Pemienne pacu€THbIX 3a/1a4 C SBHO
3aTaHHOM (PU3UYECKON MOJIEIIBIO

C UCITOJIb30BAHUEM OCHOBHBIX (POPMYIT
KHHEMAaTHUKHU.

[TocTpoenue u ananu3 rpaduKoB
3aBUCUMOCTEN KHHEMAaTHYECKHUX
BEJIMYMH OT BPEMEHHU

JIJIsl PABHOMEPHOTO
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IIPAKTUYECKOE IPUMEHEHHUE:
CIIUJIOMETP, ABUKECHHUE CHAPSIOB,
LIETIHBIE U PEMEHHBIE IIEpeIaun

Y PABHOYCKOPEHHOT'0 IPSIMOJIMHENHOTO
JIBUOKCHUSL.

Pacno3znaBanue (pu3nuecKux SBICHUMI
B yUEOHBIX OIIBITaX U OKpYXarolleu
KU3HU: PaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJINHEHHOE
JIBIDKEHHUE, CBOOOHOE TTaJcHUE TEII,
JIBUKEHHE 110 OKPY>KHOCTH.

Omnucanne MEXaHUYECKOTO IBUYKEHUS
C MUCIOJIb30BaHUEM (PU3HUECKUX
BEJIMYMH: KOOpJUHATA, YTh,
nepeMENIeHHE, CKOPOCTb, YCKOPEHHE.
Pabora B rpynmnax npu miaHupoOBaHUH,
NPOBEJCHUH U UHTEPIIPETALUU
pe3yJIbTAaTOB OMBITOB U aHATIU3E
JIOTIOJTHUTEIbHBIX HCTOYHHUKOB
uH(pOpMAaIUK 110 TEME

2.2

JnHamuka

IIprHIMI OTHOCHUTEIBHOCTH
lNanunes. 1lepBpiit 3akoH HproToHAa.
NHepunaibHble CUCTEMBI OTCUETA.
Macca tena. Cuna. [Ipuniun
CyIEepNO3uLINKU CUil. BTOpoii 3aKoH

HeroToHa 111 MaTeprualibHOM TOYKH.

Tpernii 3akoH Hprotona

JUTSI MATEPUAIIBHBIX TOUYEK.
3aKOH BCEMUPHOTO TATOTEHHS.
Cuna Tsoxectu. [lepBas
KOCMHYECKAs CKOPOCTb.

CpaBHEHME MacC B3aMOICHCTBYOIIUX
TeJL.

N3yueHnne 3aBUCUMOCTH CHJIb
YOPYTOCTH OT iepopmaIiuu; CpaBHEHHE
CUJI TPEHUS TTOKOS, KAaUeHUs U
CKOJIbYKEHUSI.

OObsicHEHHE HEBECOMOCTH.
IIpoBenenue 3xcniepumMeHTa:
UCCIIEIOBAHUE 3aBUCUMOCTH CHUJI
YIOPYTrOCTH, BOBHUKAIOIINX B MPYKUHE
U pe3MHOBOM 00pa3Iie, OT UX
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Cuna ynpyroctu. 3akoH ['yka.

Bec Tena.

Tpenue. Buas TpeHus (1mokos,
CKOJIb)KECHHUSI, KAUEHU ).

Cuna tpenus. Cyxoe TpeHue.
Cuua TpeHUs CKOJIBKEHHUS U CUIa
TpeHus nokos. Koappuuuent
TpeHus. Cuia COnpOTHUBIICHUS
IIPY IBH>KEHHUH TEJIA B )KUIKOCTH
WJIU Ta3e.

ITocTynarensHOE U BpalaTenbHOE
JBUKEHUE a0COJIFOTHO TBEPAOTO
TeNa.

MOMEHT CHJIBI OTHOCUTEIBHO OCH
BpameHus. [lnedo cunbl. YcnoBus
paBHOBeCUs TBEPIOIO TEIIA.
TexHuyeckue ycTporcTa u
IPaKTUYECKOE TPUMEHEHUE:
NOJIIUITHUKY, IBUKEHUE
UCKYCCTBEHHBIX CITyTHUKOB

nedopmalum; N3y4eHue IBHKCHHUS
Opycka 1o HaKJIOHHOM TJIIOCKOCTH;
HCCIIEIOBAHNE YCIIOBUI PABHOBECHS
TBEPAOTO TEJIa, UMEIOLIETO OCh
BpalICHUSI.

OOBsicHEHHE 0COOCHHOCTEM
PABHOMEPHOTO U PABHOYCKOPEHHOTO
MPSIMOJTUMHEUHOTO JIBUKEHUS,
CBOOOJTHOTO TAJICHUS TEJ, IBUKEHUS
10 OKPY’KHOCTH Ha OCHOBE 3aKOHOB
Hprotona, 3aKk0Ha BCEMUPHOTO
TATOTCHMUSI.

OObsicHEeHUE OCHOBHBIX ITPUHITUTIOB
JEUCTBUS MOAUIMITHUKOB U UX
MPAKTUYECKOTO MPUMEHEHUS.
OObsicHEHUE JBUKEHUS HCKYCCTBEHHBIX
CITyTHUKOB.

Petiennie pacu€THBIX 3a/1a4 C SBHO
3aTaHHOM (PU3UYECKON MOJIEIIBIO

C UCTIOJIb30BaHNEM OCHOBHBIX 3aKOHOB
1 HopMyJ TMHAMUKU.

PacniosnaBanue Gpu3nUecKuX sIBICHHIM
B YU4E€OHBIX OMBITaX U OKPYXKAIOIIEH
KU3HU: UHEPIIMS, B3aUMO/JICHCTBUE TEJ.
AHanu3 Qpu3nYecKux mpoIeccoB u
SABJIEHUH C UCIIOJIb30BAaHUEM 3aKOHOB U
MIPUHLINIOB: 3aKOH BCEMUPHOTO
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tarorenus, I, II u 11l 3akonsl HeroTOHAa,
MIPUHIIUIT CYTIEPHO3ULIMU CHUJI, IPUHIIUIT
PaBHOIIPABHOCTH MHEPIIMATIBHBIX
CHCTEM OTCUETa

2.3

3aKOHBI COXpaHCHHU B
MCXAaHUKEC

HNmiysibc MaTepruaibHOW TOUKHU
(Tena), CUCTEMBI MaTepUATIbHBIX

TOYCK. I/IMHYJ'IBC CHJIbI U U3BMCHCHUC
HMIIYJIbCa TClIa. 3aKoH COXpaHCHHUA
HMIIYJIbCA. PeaktuBHOE JABHKXCHHUC.

Paborta cuiabsl. MOIITHOCTH CHIIBI.
Kunetnueckas sHeprus
MaTepUAILHOM TOYKH. TeopeMa
00 N3MEHECHUN KMHETUYECKON
SHEPIUMu.

[TorenuunanbHas SHEPTHSL.
[TorenuuanbHas SHEPTUS YIIPYTO
neopMUPOBAHHON MPY>KUHBI.
[TorenunanbHasg 3HEPTUS TEa
BOJIM3H TTOBEPXHOCTH 3EMIJIH.
IloTeHnuanarsHbIE U
HEIMOTCHIIMAIbHEIC CUJIBI. CBA3b
pabOThI HEMOTECHITUATBHBIX CHII
C U3MEHEHHEM MEXaHUYECKOM
SHEPTUM CUCTEMBI TeN. 3aKOH
COXpaHEHUSI MEXaHUYECKOU
SHEPIuMu.

Yupyrue v Heynpyrue

[IpoBeneHue IKCIIEpUMEHTA: U3yUEHUE
a0COJIFOTHO HEYNPYTOro yaapa

C IOMOUIBIO IBYX OJMHAKOBBIX
HUTSHBIX MasiTHUKOB; UCCJICIOBAaHUE
CBSI3U pabOThI CUJIBI C U3MEHEHUEM
MEXaHUYECKOI SHEPruu Tela

Ha [IPUMEPE PACTSHKEHHS PE3UHOBOTO
KIyTa.

Orenka a0COIOTHBIX M OTHOCUTEBHBIX
MOTPEUIHOCTEW U3MEPEHUN (PU3HUECKHUX
BEJIMYMH.

Pemenune pacu€THbIX 3a1a4 C IBHO
3aIaHHOMN (PU3UYECKON MOJIEITBIO

C UCITOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 HOpMyJ TMHAMUKU U 3aKOHOB
COXPAHEHUH.

Pelenne kauecTBEHHBIX 3a/1a4

C OMOPOM Ha U3yUYEHHBIE B pazjiese
«MexaHnKay 3aKOHbI, 3aKOHOMEPHOCTH
U (pU3MYECcKue SBJICHUS.

OnucaHyne MEXaHU4YECKOTO JABUKECHHUS C
UCIOJIb30BaHUEM (DU3HUECKUX BETUUHH:
UMITYJIbC T€Ja, KHHETHYECKask YHEPIus,
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CTOJIKHOBEHHUSI.

TexHuueckue yCTpoucTBa u
MPAKTUYECKOE IPUMEHEHUE:
BOJIOMET, KOTIEDP, NPYKUHHBIN
MUCTOJIET, IBUKEHUE PAKET

NOTEHIMATbHAS DHEPT UL, MEXaHUYeCKast
paboTa, MEXaHHUYECKasi MOIIIHOCTb.
AHann3 GU3NYECKUX MPOIECCOB U
SIBJICHUH C UCIIOJIb30BAHUEM 3aKOHA
COXPAHEHUSI MEXaHUUECKON SHEPTUH,
3aKOHA COXPAHEHUS UMITYJIbCA.
OOBbsicCHEHNE OCHOBHBIX MPUHIUIIOB
JEHCTBUS U MPAKTUIECKOTO
NPUMEHEHHUS TEXHUUECKHUX YCTPOICTB,
TaKHUX KakK: BOJOMET, KOMEp,
MIPY>KUHHBIN TUCTOJIET.

OOBbscHEHUE ABU)KECHUS PAKET C OMOPOU
Ha U3y4eHHbIe (PU3NUECKHE BETUYUHBI U
3aKOHBI MEXaHUKHU.

Hcnonp3oBaHue npu NOArOTOBKE
COOOIIEHHUI O TPUMEHECHHUH 3aKOHOB
MEXaHUKH COBPEMEHHBIX
MH(GOPMAILIMOHHBIX TEXHOJIOTUHN J1JIs
MOWCKA, CTPYKTYPUPOBAHHUS,
WHTEPIIPETAINN U TIPEJICTaBICHUS
uH(bOpMaluU, KPUTUYECKUHN aHaTn3
noyiyqaemMoi uHpopManuu

[TpoBeneHne KOCBEHHBIX U3MEPEHHUI,
HUCCIe0BaHNI 3aBUCUMOCTEN
(bu3MYECKUX BEIWYHH, TPOBEPKA
IPEUI0KEHHBIX TUIIOTE3

Hroro no pazgeny

18
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Pa3znen 3. MoJiekyJsipaasi Gusuka 1 TepMOAUHAMHKA

3.1

OcHOBBI
MOJIEKYJISIPHO-
KUHETUYECKOU TEOPHUH

9

OCHOBHBIE MMOJOXKECHUS
MOJIEKYJIIPHO-KUHETUYECKON
TEOPUU U UX OIIBITHOE 0OOCHOBAHUE.
bpoyHoBCKOE nBMXKEHHUE.
Huddysus. Xapakrep IBUKEHUS U
B3aMMOJICHCTBHS YaCTHIl BEIISCTBA.
Mopenu cTpoeHus ra3os,
KUJKOCTEN U TBEPABIX TEN U
00BSICHEHHE CBOMCTB BEILIECTBA

Ha OCHOBeE dTHX MoJiesier. Macca n
pa3mepsl MoJieKyJl. KonnuecTBo
Bemiectra. [locrosHnas Aporaapo.
TeruioBoe paBHOBECHE.
Temnepatypa u €€ u3MepeHue.
[Tkama remneparyp Llenscust.
Mopenp uieajaprHOro rasa.
OcHOBHOE ypaBHEHUE
MOJIEKYJISIPHO-KUHETUYECKOU
TEOPHUU UACATBHOTO ra3a.
AOcomoTHas TeMreparypa Kak Mepa
CpeHEeN KUHETUYECKON SHEPTUU
TETUIOBOTO JIBUYKECHUS YACTHII Ta3a.
[ITkama remneparyp KenbBuHa.
["a30BbI€ 3aKOHBI. Y paBHEHHUE
MenaeneeBa—Kianeipona.

3akoH JlanbToHa. M3omporneccsl

IIpoBeneHue 3KCrEpUMEHTA:
OMpEICIICHUE MACCHI BO3AyXa

B KJIACCHOM KOMHATE Ha OCHOBE
n3MepeHuid 00bEMa KOMHATHI, JaBJICHUS
Y TEMIIEpATyphl BO3/IyXa B HEH;
HCCIIEIOBAHUE 3aBUCUMOCTH MEKTY
napameTpaMH COCTOSIHUSA Pa3peKEHHOTO
rasa.

OrneHka aOCOIOTHBIX U OTHOCUTEIBHBIX
MOTPENTHOCTENH U3MEpPEHUN (PU3NUECKUX
BEJINYMH.

OObsicHEeHUE OCHOBHBIX MPUHIIUTIOB
JEeNCTBUN TEPMOMETpa U OapomeTpa U
YCIIOBHUH WX 0€3011aCHOTO
HCIIOJIb30BaHUs B IOBCEHEBHOM
KU3HH.

Pacnio3naBanue Gpusnveckux sBICHUN

B YYEOHBIX OMBITaX U OKPYXKaIOIICH
*Ku3HH: uddy3us, OpOyHOBCKOE
JIBUKEHUE.

Onucanue TEMIOBbIX ABICHUN

C UCTIOJIb30BaHUEM (PU3UYECKUX
BEJIMYMH: JJaBJICHUE ra3a, TeMIlepaTypa,
CpeIHsisi KHHETUYECKasi SHEPT U
Xa0TUYECKOTO JBUKEHUS MOJIEKYI,
CPEIHEKBapaTUYHAsI CKOPOCTh
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B UJICAJIbHOM Ta3e C MOCTOSHHBIM
KOJIMYECTBOM BEIlIECTBA.
['padmyeckoe mpencraBaeHue
M30IPOLIECCOB: U30TEPMA, U30X0Pa,
n3o0apa.

TexHuueckue yCcTpoucTBa U
MPaKTUYECKOE TPUMEHEHHUE:
TepMOMETp, OapoOMeTp

MOJIEKYJL.
AHanu3 pU3NYeCKUx MporeccoB u
sIBIICHUH ¢ ucnojb3oBanueM MKT,
ra3oBbIX 3aKOHOB, CBSI3U CpEIHEN
KUHETUYECKOU SHEPTUH TEMIIOBOTO
JIBH>KCHUSI MOJIEKYJI C a0COJIFOTHOM
TEMIIEPATypPOH.

Peuienne pacy€THbIX 3a/1a4 C IBHO
3aIaHHOUN (PM3UYECKON MOJIEIBIO

C UCTIOJIb30BAHUEM OCHOBHBIX
nonoxenuit MKT, 3akoHoB 1 hopmyn
MOJIEKYJIIPHON (PUBHKHU.

PaGoTa B rpymnmax npu miaHupOBaHUH,
MPOBEJICHUN U UHTEPIIPETALINU
PE3YyIbTAaTOB OIBITOB U aHAJIN3E
JIOTIOJTHUTEJIbHBIX NCTOYHUKOB
uH(pOpMAaIUH 110 TEME

3.2

OCHOBBI
TEPMOJIUHAMUKH

10

TepmonrHamMuueckas cUCTEMA.
BuyTpeHnHss sneprus
TEPMOJMHAMHUYECKON CUCTEMBI U
CIOCOOBI €€ N3MEHEHUHI.
KonuuectBo TemnoTsl u pabdora.
BuyTpennsis s3Heprus 0ITHOATOMHOIO
HUeaJIbHOro ra3a. Buabl
TEeIIoNnepeauu: TeIIONPOBOIHOCTD,
KOHBEKIIUS, U3JIy4eHUe. Y JeabHas
TEIUTIOEMKOCTD BEILIECTBA.

IIpoBeneHne 3KCIIEpUMEHTA: U3MEPEHUE
YAEIBHON TENIOEMKOCTHU BEIIECTBA.
Or1ieHKa aOCOFOTHBIX U OTHOCUTEIIbHBIX
MOTPENTHOCTEH U3MEpPEeHUN (PU3NUECKUX
BEJINYHUH.

N3yuenue Mopeneii mapoBoit TypOWHBI,
JIBUTATENI BHYTPEHHETO CTOPaHus,
PEAKTUBHOIO IBUTATEIIA.

OObsicHEHUE IPUHITATIOB IEUCTBUS U
yCIIOBUI 6€30MacHOr0 UCIIOIB30BAHUS
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KonuuecTBo TennoTe

IpH TeIIonepeaye.

[TonsTre 06 aguabaTHOM MpoIecce.
IlepBblii 3aKOH TEPMOJNHAMUKH.
[IpuMeHeHune nepBoro 3akoHa
TEPMOIMHAMHKH K U30TIPOIIECCaM.
I'paduueckas uaTepnperanus
paboThI rasa.

BTopo¥i 3aK0H TEpMOAMHAMUKH.
HeobOpatumocTs npoiieccos

B TIPUPOJIC.

TennoBbie MamuHbL. [[prHIHATIBL
JIEHUCTBHUS TETIJIOBBIX MAIIIHH.
[IpeobpazoBanus 3HEpTUN

B TEIJIOBBIX MaIlTMHAX.
Koaddurment nonesnoro aeiicTeus
TEIUIOBOM MallIHBI.

Huxn Kapuo u ero koadduipeHt
MIOJIE3HOTO JIEUCTBHU.
DKOJIOTHYECKHE TTPOOTIEMBI
TETUTIOAHEPTETHKH.

TexHuyeckue ycTponcTsa u
PaKTUIECKOE TPUMEHEHHE:
JIBUTATE]Ih BHYTPCHHETO CTOPaHUS,
OBITOBOH XOJOAMIIBHUK,
KOHUITOHED

B ITIOBCETHEBHOM JKM3HU JBUTATEIIS
BHYTPEHHETO CrOpaHHusi, OBITOBOTO
XOJIOIUIIbHUKA, KOHJIUIIUOHEPA.
Omnucanue CBONCTB TEJ U TEIJIOBBIX
SBJICHUM C UCIIOJIb30BAHUEM
buznyecKrX BEIMYUH: JaBJICHUE ra3a,
TEeMIepaTypa, KOJIMYECTBO TEILIOTHI,
BHYTpPEHH:ISl DHEprus, padoTa rasa.
Pemenue pacy€THbIX 3a1a4 C IBHO
3aIaHHON (PU3UYECKON MOJIEITBIO

C UCTIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
1 HOpMyJ MOJIEKYJISIPHOUM (PU3UKH U
TEPMOJAUHAMUKHU.

Pemenne kauecTBEHHbIX 3a/1a4

C OMOPOM Ha U3yUYEHHBIE B pazJieie
«MounekynspHas pusuka u
TEPMOJMHAMMKAY 3aKOHBI,
3aKOHOMEPHOCTH U (U3UYECKUE
SIBTICHHUSL.

PaboTa B rpynmnax npu aHajiuze
JIOTIOTHUTEIHHBIX HCTOYHHUKOB
uH(pOopMaIUK 10 TeEME
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3.3

ArperaTHble
COCTOSIHUS BEIIECTBA.
da30BbIe MEPEXOIbI

[TapooOpa3oBaHue 1 KOHICHCAIUSI.
HcnapeHue u KuneHue.
AOCOTIOTHAS M OTHOCUTEIbHAS
BJIKHOCTb Bo3AyXxa. HachleHHbIH
nap. Y aenpHas TeIoTa
mapooOpa3oBaHusl. 3aBUCUMOCTD
TEMIEPATYpPbI KUIIEHUS OT AaBJICHUS.
TBépnoe Teno. Kpucrammueckue u
amop¢HbIe Tena. AHU30TPONUS
CBOMCTB KpucTamioB. Kuakue
Kkpuctajuibl. COBpeMEHHBIE
matepuaisl. [InaBnenue u
KpUCTAJUIM3aMs. Y 1eJbHas TemioTa
miasieHus. Cyoaumanus.
YpaBHeHUE TEIIOBOrO OaiaHca.
TexHuyeckue ycTporcTa u
IPAaKTHYECKOEe MPUMEHEHUE!
TUTPOMETP U TICUXPOMETP,
KaJOPUMETP, TEXHOJIOTHH
MOJTyYEHUS] COBPEMEHHBIX
MaTepuasoB, B TOM YHCTE
HaHOMaTepHUAJIOB,

Y HAHOTEXHOJIOTHH

[IpoBeneHne KCIIEpUMEHTA: U3MEPEHUE
OTHOCHUTEJIbHOM BJIAXKHOCTH BO3yXa.
Onenka abCOTIOTHBIX M OTHOCHTEIIHbHBIX
MOTPEIIHOCTENH U3MEPEHUH (PU3NIECKIX
BEJIUYHH.

N3yyeHune CBOMCTB HACHIIIIEHHBIX
1apoB, CI0cOO0B U3MEPEHHUS
BJIQXKHOCTH

HaOnronenue kumneHust npu
MMOHMYKEHHOM JIaBJICHUU, HATPEBAHUS

Y TUJIABJICHUS] KPUCTAJUTMYECKOTO
BEIIIECTBA.

OOBsiCHEHUE IPUHIUIIOB JICUCTBUS U
yCJI0BUM 0€30MacHOTO UCTOJIb30BaHUS

B MOBCEIHEBHOM JKM3HU TUTPOMET)A,
MICUXPOMETPA, KaJJIOPUMETpA.

N3ydeHne TEXHOJIOTUI NOITyYEHUS
COBPEMEHHBIX MaTEpHUAJIOB, B TOM YHUCJIC
HaHOMAaTEPHUAJIOB.

Pemienue pacu€THBIX 3a/1a4 C SIBHO
3aTaHHOM (PU3UYECKON MOJIEIBIO

C UCIIOJIb30BaHUEM YPaBHEHUS
TEIIOBOIr'0 OaJiaHca.

Pemenne xkauecTBEHHBIX 3a/1a4

C OIIOPOM HAa U3yYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UICCKHE
SIBJICHUS 110 TEME.
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Pacno3naBanue pu3HUeCcKuX SIBICHHIM
B yUEOHBIX OMBITAX U OKPYXKAIOIIeH
KU3HU: AepopMarus TBEPIBIX Tell,
HarpeBaHue U OXJIAKJIEHUE Tel,
U3MEHEHHUE arperaTHbIX COCTOSTHUMA
BEI[ECTBA U OOBSICHEHUE UX HA OCHOBE
3aKOHOB ¥ (POPMYJI MOJIEKYJIIPHOU
($u3NKH.

Hcnonb3zoBanne HHPOPMaIMOHHBIX
TEXHOJIOT U JIJIsl IOUCKa,
CTPYKTYpPUPOBaHUs, UHTEPIPETALUU U
npecTaBieHust nHpopMauu mpu
MOJATOTOBKE COOOIIEHU O MPUMEHEHUU
3aKOHOB MOJIEKYJISIPHOU (DU3UKU U
TEPMOJUHAMUKY B TEXHHUKE

U TEXHOJIOTHSIX

Hroro no pazgery 24
Paznea 4. JiaexkTpoguHaMuka
4.1 | DnekrpocraTtuka 10 DnekTpuzanus ten. Jinekrpudueckuil | [IpoBeneHue skcrepuMenTa: u3MepeHue

3apsan. JIBa BUIa JIIEKTPUUYECKUX
3apsanoB. [IpoBogHuKH,
JTUBJIEKTPUKHU U TIOTYTIPOBOJHUKH.
3aKOH COXpaHEHHUS HJIEKTPUUECKOTO
3apsija.

BzaumopeiicTBue 3apsaoB. 3aKOH
Kynona. ToueqHsbIi 2JIEKTPUYECKUI
3apsii. DNEKTPUUECKOE MOJIe.

ANEKTPOEMKOCTH KOHIEHCATOPA.
OreHka aOCONIOTHBIX U OTHOCUTEIBHBIX
MOTPENIHOCTENH U3MEPEHUN (PU3NYECKUX
BEJIMYUH.

N3y4yeHne npuHIUIIOB NEHCTBUSA
AJIEKTPOCKOIIA, dJIEKTPOMETPA,
KOHJIEHCATOopA.

W3ydeHne NprHIMIIOB IEHCTBHS
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Harnpsik€HHOCTD 3JIEKTPUYECKOTO
noJist. [IpuHIuMn cynepno3unuuu
3JIEKTPUYECKUX Toseu. JIunnumn
HANPSHKEHHOCTU 3JIEKTPUYECKOIO
TTOJIS.

PaboTa cui 351eKTpoCTaTHYeCKOTO
nons. [lorenunan. Pasnocts
noreHnuanoB. [IpoBogHuku u
JADIICKTPUKH B
3JIEKTPOCTATUYECKOM I10JIE.
JlnanekTpruyueckas IpOHULIAEMOCTb.
Dnekrpoémkoctb. Konaencarop.
DIIEKTPOEMKOCTD INIOCKOTO
KOHJIEHCATOpa. DHEpPrus
3apsKEHHOTO KOHIEHCATOPA.
TexHuueckue ycTpoucTsa u
MPAKTUYECKOE MTPUMEHECHHUE:!
AJIIEKTPOCKOIL, dJIEKTPOMETP,
ANEKTPOCTAaTUYECKAs 3aIIUTa,
3a3eMJIEHUE AJIEKTPOIPUOOPOB,
KOHJIEHCATOP, KONTMPOBAIbHBIN
arnmapar, CTpyUHBIN IIPUHTED

U yCIIOBUN 0€3011acCHOTO MPUMEHEHUS
B IIPAKTUYECKON KU3HU,
KOIMPOBAJIBHOTO anmnapara, CTpyHHOro
MpUHTEpA.

PaccmoTpenue hu3ndeckux OCHOBaHHM
AJEKTPOCTATUYECKOMN 3alUTHI U
3a3eMJICHUS DJIEKTPOIIPUOOPOB.
Pemenue pacu€THbIX 3a1a4 C IBHO
3aIaHHOM (PU3UYECKON MOJIEITBIO

C UCITOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 (pOpMyIT SIIEKTPOCTATUKH.

Pemenne kauecTBEHHbIX 3a/1a4

C OITIOPOY Ha U3yYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3HUECKUe
SBJICHUSI DJIEKTPOCTATUKHU.
Pacno3naBanue pusnveckux siBICHUN
B yU€OHBIX OINBITAX U OKpYXKaromieu
’KU3HU: DJIEKTPU3aLus Tell,
B3aMMOJICICTBHE 3apsi10B U OOBSICHEHHE
UX Ha OCHOBE 3aKOHOB U (HhopMyT
AIIEKTPOCTATHKH.

Onurcanue U3y4eHHBIX CBOMCTB
BEILECTBA U AJIEKTPUUECKUX SBJICHUM

C MCTIOJIb30BaHUEM (PU3MUECKHUX
BEJIMYMH: JIEKTPUUECKUM 3apsig,
HaIPsKEHHOCTD JIEKTPUYECKOIO TIOJIS,

40



denepanbHas pabouast mporpamma | dusmka. 10—11 knaccel (0a30BbIN YPOBEHB)

MOTEHIMAJ, Pa3HOCTh IOTEHLUAJIOB,
AJIEKTPOEMKOCT.

AHann3 GU3NYECKUX MPOIECCOB U
SABJICHUM C UCIIOJIb30BaHUEM
bu3MYeCcKUX 3aKOHOB: 3aKOHA
COXpaHEHUS ANEKTPUIECKOT0 3aps/a,
3akoHa KyioHa.

PaboTa B rpynnax npu aHaiuse
JIOTIOJTHUTENBHBIX UCTOUYHHUKOB
uH($OpPMallUU U TOATOTOBKE COOOLIECHUI
O MPOSIBJIEHUU 3aKOHOB 3JIEKTPOCTATUKHU
B OKPY’KAIOIIEH )KU3HU U IPUMEHEHUU
UX B TEXHUKE

4.2

IlocTosgHHBIN

AIEKTPUYECKUH TOK.

TokH B pa3nu4HbIX
cpenax

12

DJIEKTPUYECKHM TOK. Y CIIOBUSA
CYIIECTBOBAHUSA JIEKTPUUECKOTO
toka. Mctounmku Toka. Cuia Toka.
ITocTOSIHHBIM TOK.

Hanpsoxenne.

3akoH OMa [ yyacTKa LemHu.
DJIEKTPUUECKOE COPOTUBIICHHUE.
VY 1enbHOE CONTPOTUBIICHUE
BemiecTBa. [locaeqoBarenbpHoOE,
napajjiebHOe, CMEIIAHHOE
COEJIMHEHUE MPOBOIHUKOB.
Pabora sinexTprueckoro Toxa.
3akoH J[xoyns—JIenua. MomHocCTh
3IEKTPUYECKOTO TOKA.

IIpoBeneHne 3KCIEPUMEHTA: U3YUEHUE
CMEILIAHHOI'O COEIMHEHUS PE3UCTOPOB;
n3mepenue J/]C UCTOUYHHKA TOKA U €TO
BHYTPEHHETO CONPOTUBIICHUS;
HaOJII0JICHHE JIEKTPOJIU3a.

OneHka abCONIOTHBIX U OTHOCUTEJIbHBIX
MOTPENTHOCTEH U3MEepEeHU (PU3NUECKUX
BEJINYUH.

OOBsICHEHHE TPUHIIMIIOB JEHCTBUS U
yCJIOBH 0€3011acCHOTO MTPUMEHEHUS
aMIiepMeTpa, BOJBTMETPA, PEOCTAaTa,
HMCTOYHUKOB TOKa,
AIEKTPOHArPEBATEIbHBIX U
AIIEKTPOOCBETUTEIHHBIX MMPUOOPOB,
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DNeKTpoABMKYLIas CUIIA U
BHYTPEHHEE COITPOTUBIICHUE
MCTOYHHKA TOKa. 3akoH OMa

JUTSL TIOJTHOM (3aMKHYTOM )
anexTpudeckou nenu. Koporkoe
3aMBIKAHHE.

DneKTpoHHAas IPOBOJUMOCTb
TBEPBIX METAJUIOB. 3aBUCUMOCTh
CONPOTHUBIICHUS METAJIOB

OT TEMIIEPaTypHI.
CBepXIpOBOIUMOCTb.
DNEKTPUYECKUN TOK B BAKYYME.
CBOMCTBA DJIEKTPOHHBIX ITyYKOB.
[TonynpoBonuuku. CoOCTBEHHAs U
IpUMECHasi IPOBOJUMOCTh
MOJIYyNIPOBOAHUKOB. CBOKCTBA
p—n-niepexoja.
[TomynpoBOAHUKOBBIE TPUOOPBHI.
DIIEKTPUYECKHUN TOK B pACTBOPAX U
pacruiaBax 3J€KTPOJIUTOB.

DNEKTPOIMTHYECKAs TUCCOLIUALINSL.

DNEKTPOIH3.
DJIEKTPUYECKHI TOK B ra3ax.
CaMoOCTOSTENbHBIN U
HECAMOCTOSTEJIbHBIN pa3psI.
Mounus. [1na3ma.
TexHuyeckue ycTpoucTBa U

TEPMOMETPA CONTPOTUBIIEHUS,
BAKyyMHOTO JIM0/ia, TEPMHUCTOPOB U
(hOTOpPE3UCTOPOB, OTYPOBOTHUKOBBIX
JINOJ0B, TAJIbBAHUKH.

Pemenne pacu€THbIX 3a/1a4 C SIBHO
3aJIaHHON (YM3UIECKON MOJIEITBIO

C UCTIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
u hopmyn Tembl «IlocTOSTHHBIN
ANEKTPUYECKUN TOK.

Pacno3naBanue pu3nyeckux siBICHUN
B YU4E€OHBIX OMBITAX U OKPYXKAIOIIEh
YKU3HU: JIEKTPUYECKasi TPOBOIUMOCT,
TEIUIOBOE, CBETOBOE, XUMHUYECKOE,
MAarHUTHOE JECUCTBUS TOKA.

AHaJN3 IEKTPUUYECKUX SIBICHUN U
IIPOLIECCOB B LIEMSAX NOCTOSSHHOT'O TOKA
C MCIMOJIb30BaHNUEM 3aKOHOB: 3aKOH
OmMa, 3aKOHOMEpPHOCTHU
MOCJIEA0BATEIBLHOTO M TAPAJIEIbHOTO
COEIMHEHUS POBOJHUKOB, 3aKOH
Jxoyna-JIenna.

Ornucanue U3y4eHHbIX CBONCTB
BEILIECTB U DJICKTPUUECKUX SBICHUMN

C UCTOJIb30BaHUEM (PU3UUECKUX
BEJIMYUH: 3JIEKTPUUECKUI 3apsl, CHIIa
TOKQ, 3JIEKTPUUYECKOE HANPSIKEHHUE,
ANEKTPUUYECKOE CONIPOTUBIICHHUE,
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IPAKTHYECKOE IPUMEHEHUE:
aMIIepMETp, BOIBTMETP, PEOCTAT,
HMCTOYHHKH TOKA,
AJIEKTpOHArpeBaTeIbHbIE IPUOOPHI,
AIIEKTPOOCBETUTEIBHBIE PUOOPHI,
TEPMOMETP CONPOTUBIICHUS,
BaKyyMHBIH 1MOJ1, TEPMUCTOPHI U
(bOoTOpE3UCTOPHI,
HOJIyIIPOBOJHUKOBBIN AUO/,
rajbBaHHUKa

pa3zHocTh moTeHuuanos, IJ1C, pabora
TOKa, MOIITHOCTh TOKA.

Hcnonb3oBanue nHOOPMAIIMOHHBIX
TEXHOJIOTHH JIJIS1 IOMCKA,
CTPYKTYpUPOBAHUS, UHTEPIPETALIUU U
npecTaBIeHUs HHOOPMALIMK TPH
MOATOTOBKE COOOIIEHUM O TPUMEHEHUHU
3aKOHOB ITOCTOSTHHOI'O TOKA B TEXHUKE U
TEXHOJIOTHSIX

Hroro no pazgeny 22
Pe3epBHOE Bpems 2
OBIIEE KOJIMYECTBO 68
YACOB IIO ITPOI'PAMME
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11 KJIACC

HanmenoBanue

No KomauuectBo OCHOBHEIE BUJIBI 1€ATEILHOCTH
pa3/iesioB U TEM [IporpammHoOe conepkanue

n/m 9acoB 00yYarommxcst

y4eOHOTO0 IpeameTa
Paznea 1. JjaexkTpoguHaMuKa
1.1 | MargurHoe mnosie. 11 ITocTossTHHBIE MATHUTEIL. [IpoBeneHne FKCIEpUMEHTA: U3YUCHUE

DIIEKTpOMarHuTHas
WHTYKIIUS

BzanMoaeicTBre MOCTOSIHHBIX
MarHuToB. MarauTHoe moJie.
BekTop MarHuTHOM MHIYKLIUH.
[IpyHIMD cynepno3uuun
MarHMTHBIX oJIeH. JInaun
MarHuTHOW MHAyKnuu. Kapruna
JIMHUA MarHUTHOW MHAYKIIUA MOJIA
MMOCTOSIHHBIX MarHuTOB.
MarnutHo€e o€ MPOBOIHUKA

¢ TokoM. KapTrHa nTuHUN HHAYKIHA
MarHuTHOTO MOJISl JIIUHHOTO
MPSMOTO TPOBOJHUKA U 3aMKHYTOTO
KOJIBIIEBOT'O MPOBOHUKA, KATYIITKH
¢ TokoM. OnbIT IpcTeaa.
B3anmoneiicTBre mpoBOIHUKOB

C TOKOM.

Cunia Amnepa, € MOAyJb U
HaIpaBJICHUE.

Cuna JlopeHna, €€ MoayJib U
HanpasJieHHE. [[BrKkeHue
3apsIKEHHOMN YaCTHULIbI

MAarHATHOTO MOJIS KATYIIKHU C TOKOM;
VCCIICIOBAHUE JCHCTBUS IIOCTOSTHHOTO
MarHuTa Ha paMKy ¢ TOKOM;
VICCIICIOBAHUE SIBJICHUS
AIEKTPOMATrHUTHON MHAYKIIHH.

OneHka adCOJIFOTHBIX U OTHOCUTEINIbHBIX
MOTPENTHOCTEN U3MEPEeHUN (HU3HMUECKUX
BEJINYMH.

OOBbscHEHNE IPUHIIUIIOB AEUCTBUS U
yCJIOBUI 6€3011acCHOr0 MPUMEHEHUS
MOCTOSIHHBIX MAarHUTOB,
ANEKTPOMATHUTOB, dJIEKTPOABUTATENS,
YCKOPUTEJIEH 3JIEMEHTAPHBIX YaCTHII,
VWHIYKIIMOHHOW IIEYH.

Pemienune pacu€THbIx 3a1a4

Ha MpUMEHEeHHE (HOPMYJT TEMBI
«MarnuTtHoOe nosje. DIeKTPOMarHuTHas
WHIYKLHSD.

Pemienne kauecTBEHHBIX 3a4a4

C OIIOPOM HA U3YyYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUUECKUE
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B OJTHOPOJTHOM MarHUTHOM MOJIE.
Pa6oTa cwel Jloperra.

SIBneHue 3JIEKTPOMAarHUTHOU
uHaykuuu. [loTok BekTopa
MAarHUTHOW MHIYKIIUH.
DNEKTPOJIBUKYIIAS CUJIa MHTYKIIUH.
3aKOH 3JIEKTPOMarHuTHOM
nHaykuuu apazes.

BuxpeBoe 351eKTprUIecKoe NoJIe.
DIEKTPOJIBUKYILAS CUJIa MHTYKIIUU
B MMPOBOJIHUKE, IBUKYILIEMCS
IIOCTYIIATEIBHO B OJJHOPOJHOM
MarHUTHOM IIOJIE.

[IpaBuino JleHna.

NunykTtuBHOCTL. fABIICHUE
CaMOMHAYKIHUU. DNEKTPOABUKYIIIAs
cuja CaMOMHIYKIIHH.

DHeprus MarHUTHOTO MOJISI KaTYIIKH
C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.
TexHuyeckue ycTponucTsa u
MPAKTUYECKOE MPUMEHECHUE:
MOCTOSIHHBIE MarHUTHI,
AJIIEKTPOMATHUTHI,
AIEKTPOABUTATEND, YCKOPUTEIU
3JIEMEHTAPHBIX YaCTHII,
WHYKIIMOHHAS [1€Yhb

SBJICHHsI TeMBI « MarHuTHOE 1oJIe.
DNeKTpOMarHuTHASI HHTYKLIHSD.
OmnpeneneHne HaIpaBiIeHUs BEKTOPa
WHIYKIUU MarHUTHOTO MOJIS
IIPOBOJIHUKA C TOKOM, CHJIbI AMIiepa
u cuiel JlopeHia.

Pacnio3naBanue pu3nvecKkux sBICHUN
B yU€OHBIX ONBITAX U OKpYXKaroieu
’KU3HU: B3aMOJICIICTBUE MarHUTOB,
ANEKTPOMArHUTHAS UHIYKIUS,
JEUCTBHE MarHUTHOTO TOJIS Ha
MPOBOJIHUK C TOKOM U JBWXKYLIUHCS
3aps.

AHanm3 3JIEKTPOMAarHUTHBIX SBJICHUN
C UCITOJIb30BaHUEM 3aKOHA
AJIIEKTPOMATrHUTHON MHIYKIIMH.
Onrcanue n3y4yeHHbIX CBOMCTB
BEILECTB U AIEKTPOMAarHUTHBIX
SBJIEHUU C UCIIOJIb30BaHUEM
(bU3MYECKUX BETUYHUH: UHAYKIUS
MarHuTHOTO MOJis, Cuiia AMIepa, cuia
JlopeHua, UHAYKTUBHOCTh KaTYIIKH,
SHEPrUs AIEKTPUIECKOr0 1 MArHUTHOTO
roJjeun

Htoro no pazgeny

11
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Pa3nen 2. Kosied0anus 1 BOJIHBI

2.1

MexaHudeckKue u
AJIEKTPOMArHUTHbHIC
KoJicOaHus

KonebarenbHas cucrema.
CB00OOIHBIE MEXaHUYECKUE
kosnebanus. ['apMoHudeckue
kosebanus. [lepuon, yactora,
aMIUIMTya 1 aza KojeOaHui.
[IpyXVHHBIN MasITHUK.
MareMaTuyecKkuii MasiTHHK.
YpaBHEHUE TaApMOHUYECKUX
kosebanuil. [IpeBpaiienue suepruu
MIPU TAPMOHUYECKUX KOJICOaAHUSX.
KonebarenbHbIi KOHTYP.
CB0OOIHBIE AJIEKTPOMArHUTHbHIC
KOJIeOaHUs B UACATHBHOM
K0JIe0aTeTbHOM KOHTYpe. AHAJIOTHS
MEK]ly MEXaHUYECKUMU U
AIIEKTPOMArHUTHBIMU KOJICOAHUSIMH.
®opmyna ToMmcoHa. 3aKoH
COXPAHEHUS YIHEPTUH B UCATHHOM
K0JIe0aTeIbHOM KOHTYpE.
[IpencrasieHue 0 3aTyXarmmux
KoJieOaHusIX. BeIHYX1eHHbIE
MEXaHUYeCKue KojaeOaHus.
Pe3onanc. BeiHyXeHHbBIE
AJIEKTPOMArHUTHHIE KOJICOaHMUSI.
IlepeMeHHBIN TOK.
CHHyCOMIATbHBIN IEPEMEHHBIH TOK.

HccnenoBanue napaMeTpoB
KoJ1e0aTeIbHON CUCTEMBI — ITEPHO/Ia,
JaCTOTHI, AMIUTATYABI U (a3bl
Kosie0aHu# (MPYXKUHHBIA W/ UIn
MaTeMaTUYECKUA MAsITHUK).
Hab6mrogenue 3aryxaronmx KojieOaHuu.
HccnenoBaHue CBONCTB BBIHYKICHHBIX
KoJe0aHu .

Habmronenue pe3onanca.

IIpoBeneHue 3KCEpUMEHTA:
MCCJIEI0BaHKE 3aBUCUMOCTHU MepUoa
MaJibIX KosjeOaHuii rpy3a Ha HUTU

OT JTMHBI HUTH ¥ MAacChI TPYy3a;
MCCJIEIOBAHNE TIEPEMEHHOTO TOKA

B LIETIM U3 MOCJIEA0BATEIbHO
COCTMHEHHBIX KOHACHCATOPA, KATYIITKA
U PE3UCTOpA.

OneHka abCOIOTHBIX U OTHOCUTENIbHBIX
MOTPEUTHOCTENH U3MEPEHUN (PU3NYECKUX
BEJIMYMH.

OObsicHEHUE IPUHITUTIOB JIEHCTBUS U
yCJIOBH 0€3011acCHOTO MTPUMEHEHUS
AIEKTPUUECKOr0 3BOHKA, TeHEepaTopa
MEPEMEHHOTO TOKA, JIMHUU
AJIEKTpONepeaay.

Pemenne pacu€THbIX 337124 C SBHO
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Mo1HOCTh NEPEMEHHOTO TOKA.
AMIUTUTYIHOE U JACICTBYIOIIEE

3HAYCHHUC CUJIbI TOKA M HAITPSIKCHHA.

Tpanchopmarop. [IpousBoacTso,
nepeaayda u noTpedeHue
ANEKTPUYECKON SHEPTUH.
DKOJIOTUYECKHUE PUCKU

IIpU IIPOU3BOJACTBC 3JICKTPOSHCPIUH.

KynbpTypa ucnonb3oBanus
AJIEKTPOIHEPTUU B MOBCEITHEBHOU
JKUA3HU.

TexHuueckue ycTpoucTaa u
MPAKTUYECKOE MPUMEHECHHUE:
AIEKTPUYECKUH 3BOHOK, TEHEPATOP
MEPEMEHHOTO TOKA, INHUU
ANIEKTpoIepeaad

3aTaHHOM (PU3UUECKOI MOJIEIBIO

C UCITOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 (HOpPMYJI, ONTUCHIBAIOIIINX
MEXaHUYECKHE U DJIEKTPOMarHUTHBIE
KosieOaHusl.

Onucanue MEXaHUYECKUX U
AJIIEKTPOMATrHUTHBIX KOJICOAHMI

C UCIIOJIb30BaHUEM (PU3NYECKUX
BEJIMYMH: TIEPUOJ] ¥ YACTOTa
KoJebanuil, ammutyaa u asza
KoJIeOaHUM, 3apsij U cujia ToKa

B TAPMOHHMYECKHUX DJICKTPOMArHUTHBIX
KOJICOaHUSIX.

Pemenne kauecTBEHHBIX 3a/1a4

C ONOpPOM Ha U3YUYEHHbIE 3aKOHBI,
3aKOHOMEPHOCTH, OIMMCHIBAIOIIINE
MEXaHUYCCKHE U DJIEKTPOMArHUTHBIC
KoJieOaHusl.

PaGoTa B rpymnmax npu miaHUpOBaHUH,
MIPOBEJICHAH W UHTEPIPETAIINH
PE3YNIHTATOB OIBITOB, U AHATIN3E
JIOTIOTHUTETHHBIX UCTOYHUKOB
uH(MOpMAITUH 110 TEME

22

Mexannueckue u
BJIEKTPOMArHUTHBIE
BOJIHBI

MexaHuuecKkue BOJIHbI, YCIOBUS
pacnpoctpanenus. [lepuos.
CKOpOCTB pacipoCTpaHEHUS U
JUIMHA BOJIHBL. [lonepeunsie n

N3yuenue oOpazoBaHus u
pacrpocTpaHeHsI TONEPEYHbBIX U
MIPOJIOJIBHBIX BOJIH.
Habmonenue orpaskeHus
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MPOJIOJILHBIE BOJHBI.
WuTepdepentus u nudpakuus
MEXaHUYECKUX BOJIH.

3Byk. CKOpOCTh 3BYyKa. I poMKOCTB
3ByKa. BeicoTa Tona. TeMOp 3ByKa.
DJEeKTPOMarHUTHBIE BOTHBI.
YcnoBus u3nydeHus
3JIEKTPOMAarHUTHBIX BOJIH. B3aumHas
opueHTanus BeKkTopos E, B,

U B 3JIEKTPOMarHUTHOM BOJIHE.
CBoMCTBA JIEKTPOMArHUTHBIX BOJIH:
OTpa)X€HUe, MPEJIOMIICHUE,
nossipu3anus, JudpaKims,
uHTepdpepenius. CKopocTh
AJIEKTPOMArHUTHBIX BOJIH.

[Mkana >1eKTPOMarHUTHBIX BOJIH.
[TpuMmeHeHre 3IeKTPOMarHUTHBIX
BOJIH B TEXHHUKE U OBITY.
[TpuHIMIIBI paInOCBA3U U
TeneBUIeHUS. Pagnonokanusi.
DNEeKTpOMarHuTHOE 3arpsi3HEHHE
OKPY’KArOIIEU CPEBI.
TexHuueckue ycTpoucTaa u
MPaKTHYECKOe PUMEHEHHE!
MY3bIKaJIbHbIE HHCTPYMEHTHI,
yIIbTPa3ByKOBas JUArHOCTHKA

B TEXHUKE U MEIULIMHE, pajaap,

Y TIPEJIOMJICHUS, HHTep(pepeHIInn 1
Tudpakiy MEXaHUYECKUX BOJIH.
Hab6nronenue cBsi3u r[pOMKOCTH 3BYKa U
BBICOTBI TOHA C aMIUIATYJIOW U
4aCTOTOM KOJieOaHu, 3BYKOBOTO
pe30HaHca.

HccnenoBanue CBOMCTB
AJIEKTPOMArHUTHBIX BOJIH: OTPAXKECHUE,
IIPEJIOMIIEHUE, MOJIApU3aLUs,
nudpakiys, “HTepdepeHIus.
N3ydeHune ycioBuM U31ydeHUs
AJIEKTPOMArHUTHBIX BOJIH, B3aUMHOM
opueHTauuu BekTopoB E, B,

U B DJICKTPOMarHUTHOM BOJIHE.
N3ydeHne nprumMeHeHus
AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

OOBsiCHEHUE MPUHIIUIIOB JEHCTBUS U
yCJIOBUI 0€3011acCHOTO MTPUMEHEHUS
MY3BIKQJIBHBIX HHCTPYMEHTOB,
YIBTPA3BYKOBOW JUArHOCTUKHU

B TEXHUKE U MEIUIIMHE, paaapa,
paguonpuEMHMKA, TEIECBU30PA,
aHTeHHbI, Tenedona, CBY-neun.
Pemenre pacu€THBIX 1 KAYECTBEHHBIX
3a7a4 C OIIOPOU Ha U3YYEHHBIE 3aKOHBI
Y 3aKOHOMEPHOCTH, OMTUCHIBAOIIHE
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paguoONPUEMHHUK, TEJIEBU30D,
aHTeHHa, Tenedon, CBU-neup

pacnpoCTpaHEHUE MEXaHUYECKUX U
AIEKTPOMATrHUTHBIX BOJIH.
Hcnonb3oBanre HHPOPMALIMOHHBIX
TEXHOJIOTHH JIJIS1 IOMCKA,
CTPYKTYPHUPOBAHMUSI, THTEPIIPETAIIUU U
npecTaBiIeHus nH(pOpMaLuu

IPU TOATOTOBKE COOOIIEHU I

00 UCTI0IB30BaHUHU JIEKTPOMArHUTHBIX
BOJIH B TEXHHUKE.

VYyacTue B IMCKyCCUu

00 3JIEKTPOMAarHUTHOM 3arpsA3HEHUU
OKPY’KaIOIIEU CPEIBI.

PaGoTa B rpymnmax npu miaHUpOBaHUH,
MPOBEICHUH U UHTEPIIPETAIITN
PE3YNbTATOB OIBITOB U AHAJIN3E
JIOTIOTHUTEIHHBIX UCTOYHUKOB
uH(pOpMAaIUH 110 TEME

23

Ontuka

10

['eomeTpuueckas ONTHKA.
[IpsAsMoOJIMHENTHOE pacIPOCTPAHEHUE
CBETA B OJHOPOIHOU cpene. JIyu
cBeTa. TOYEYHBINM UCTOYHHUK CBETA.
OtpaxkeHue cBeTa. 3aKOHBI
orpaxeHus csera. [loctpoenue
M300paKEHHI B TNIOCKOM 3€pKalie.
IIpenomiieHue cBeTa. 3aKOHBI
npeoMIIeHHs cBeTa. AOCOTIOTHBIN
nokasarens npenomieHus. [lomaoe

N3ydeHnue sSBIEHHS TIOJIHOTO
BHYTPEHHETO OTPaXEHUS, €TO
IIPUMEHEHUS B CBETOBOJIE.

N3ydenune Moaenen MUKpOCKOIIa,
TEJIECKOIIA.

IlonydyeHue cnekTpa ¢ IOMOLIBIO
MPU3MBI U TU(PPAKITUOHHON PEIIETKY.
N3mepenne nokasaress peaoMIICHUs
CTEKJIA.

UccnenoBanre CBOMCTB U300pakKeHUI
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BHYTPEHHEE OTPAXKEHHUE.
[IpenenbHbIN yro MOJHOTO
BHYTPEHHETO OTPaKCHHS.
Hucnepcus ceera. CII0kKHBIN COCTaB
oenoro cera. L{Ber.

Cobuparornye 1 paccenBaroIIe
nuH3bl. ToHKas nuH3a. DOKyCHOE
PacCTOSIHUE U ONTHYECKas cuia
TOHKOM JMH3bI. [locTpoeHune
M300paKEeHUI B COOMPAIOIINX U
paccenBarolnX JuH3ax. Popmyna
TOHKOM JIMH3BI. Y BEJIMUCHHE,
JlaBaeMo¢€ JIMH3O0M.

[Ipenensl npUMEHUMOCTH
T€OMETPUUYECKON ONTHUKH.
Bonnogas ontuka. Uutepdepenius
ceeTa. KorepeHTHbIE UCTOYHHKH.

VY cnoBus HaOMIOAEHUS MAKCUMYMOB
1 MUHHUMYMOB

B MHTEp(EPEHITMOHHON KapTHHE

OT IBYX CHH(]A3HBIX KOTEPEHTHBIX
VMCTOYHUKOB.

Hudpakuums ceera. ludpakunonnas
peméTka. Y clioBre HaOIOACHUS
IJIABHBIX MAKCUMYMOB MPH NaJICHUN
MOHOXPOMAaTHYECKOTO CBETA

Ha M (PPaKIIMOHHYIO PEIIETKY.

B JIMH3AX.
OObsicHEeHUE PUHIIUIIOB JIEUCTBUS U
yCIIOBUI 06€30MacHOT0 MPUMEHEHHUS
OYKOB, JyTibl, (hOTOANIIApATa,
MPOEKIIMOHHOTO amnmnapara,
MUKPOCKOIIa, TEJIECKONa, BOJIOKOHHON
ONTHUKH, TUPPAKITUOHHON PEIIETKH,
MOJISIPOUAA.

Petienne pacu€THbIX 3a/1a4 C SBHO
3aTaHHOM (PU3UYECKON MOJIEIIBIO

C UCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
1 (HOpMYJT T€OMETPUUECKON ONITUKH.
[TocTpoenue u onucanue n300paxeHus,
CO3/1aBAEMOTO TIJIOCKUM 3€pPKAJIOM,
TOHKOM JIMH30M.

PaccMmoTtpenue nipenenos
MPUMEHUMOCTH F'€OMETPUIECKON
ONTUKHU.

Pacno3naBanue puznueckux sBICHUN
B OIBITaX M OKPY>KAIOIIEH KU3HU:
MPSIMOJIMHEWHOE PACIIPOCTPAHEHUE
CBETa, OTPAXKEHUE, MPEJTOMIICHHUE,
uHTepdepeHus, udpaxius u
MOJISIPU3ALIMS CBETA, IUCIEPCUS CBETA.
N3yuenue ycinoBuii HaOIIOICHUS
MaKCHMYMOB U MUHUMYMOB

B UHTEPPEPEHLIMOHHON KapTHHE
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[Tonsipuzanus cBeTa.

TexHnYeCcKne yCTpOUCTBA U
MPAKTUYECKOE IPUMEHEHUE!

OYKH, JyTa, (hoToanmapar,
MMPOEKIMOHHBIN amapar,
MHUKPOCKOII, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TUPPAKIIMOHHAS PEIIETKA,
TIOJISIPOU]L

OT IBYX CHH(A3HBIX KOTEPEHTHBIX
WCTOYHHKOB.

VYcnosue HaOMIOIEHNS IIIaBHBIX
MaKCHMYMOB TIpHU MMaICHUN
MOHOXPOMATHYECKOI'O CBETA

Ha TU(PAKIMOHHYIO PEIIETKY.
AHanM3 ONTHYECKUX SIBICHUMN

C UCIIOJIL30BAaHUEM 3aKOHOB: 3aKOH
MPSMOJIMHEMHOTO pacpOCTPAHECHUS
CBETA, 3aKOHbI OTPAYKCHUS CBETA,
3aKOHBI MIPEJIOMJICHUSI CBETA.
Onucanue ONTUYECKUX SIBJICHUHN

C UCITOJIb30BaHUEM (PU3MUCCKUX
BEJINYMH: (POKYCHOE PACCTOSIHUE U
OINTHYECKAs CHJIa JTUH3EI

Htoro no pazgeny

24

Paznen 3. OcHOBBI cienIUaILHOM TeOPpHH OTHOCUTENBLHOCTH (1as1ee — CTO)

3.1

OCHOBBI ClIEITUAITEHON
TEOpHUHU
OTHOCHUTEJIBHOCTH

4

['paHu1bl IPUMEHUMOCTH
KJIACCUYECKON MEXaHMKH.
ITocTynatel cienraabHOU TEOPUU
OTHOCHUTEJIbHOCTH: NHBAPUAHTHOCTh
MOJTyJIsl CKOPOCTH CBETA B BAKYyME,
MIPUHITUIT OTHOCUTEIBLHOCTH
OWHINTEHA.

OTHOCUTEIBHOCTH
OJIHOBPEMEHHOCTH. 3aMeIJIEHUE
BPEMEHHU U COKPAIICHUE JIJTUHBI.

Pemenne kauecTBEHHBIX 3a/1a4

C OMOPOM HA U3YUYECHHBIE MTOCTYJIAThI
CTO.

Ncnonb3oBanue nHOOPMAIIMOHHBIX
TEXHOJIOTUH /1151 TOUCKA,
CTPYKTYpUPOBAHUS, UHTEPIPETALINU U
npecTaBiIeHus] THOOPMaLUK TPU
MTOATOTOBKE COOOIIECHHUH O TPaHHUIaX
MIPUMEHUMOCTH KJIACCUUYECKOMN
MexaHuku B ocHoBax CTO
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OHeprus U UMITYJIbC
PENIATUBUCTCKON YaCTHUIIBL.
CBs13b Macchl € DHEPTUEH U
UMITYJIbCOM PEIISITUBUCTCKOM
YaCTULIBI. DHEPT U IOKOS

Hroro no pazaeny

Pa3nen 4. KBantoBasi pusuka

4.1

DJIIeMEHTHI KBAHTOBOU
ONTHUKH

®otonbl. Popmyna [Inanka cBsizu
sHEpruu (POTOHA C €ro0 YaCTOTOM.
OHeprus 1 UMIyJabsc (HOTOHA.
OTKpBITHE U UCCIEN0OBAHNE
dboroaddexra. OnbITH

A.T'. CroneroBa. 3akOHBI
dboroaddekra. YpaBHeHHE
OitamrreitHa as pororddexra.

«KpacHas rpanuiiay ¢potodddexra.

JaBnenue cBeta. ONbITHI

I1.H. JIeOenena.

XHUMHUYECKOe IEHUCTBUE CBETA.
TexHuueckue ycTpoucTaa u
MPaKTUYECKOE MPUMEHCHHE:
dboTo3EMEHT, GOTOIATUHK,
COJIHEYHAs OaTapesi, CBETOIHO/T

Ha6monenue potorddexra

Ha YCTAHOBKE C [IMHKOBOM IIJIACTUHOM.
Hccnenoanne 3aKOHOB BHEIIIHETO
dboTtorddekra.

OObsicHEeHUE OCHOBHBIX ITPUHITUTIOB
JIEVCTBHS TEXHUUECKUX YCTPOUCTB,
TaKuX Kak: OTOAJIEMEHT, (DOTOIATUUK,
coJIHeYHasi OaTapes, CBETOANO; U
YCIIOBHM MX 0€3011aCHOr0 MPUMEHEHHUS
B PAKTUYECKOU KU3HMU.

Pemienne pacy€THbIX 3a/1a4 C IBHO
3aIaHHOM (PM3UYECKON MOJIEITBIO

C UCITOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 (opMyIs1 KBAaHTOBOM OMTHKH.
Peliennie kaueCTBEHHBIX 3a7a4

C OIIOPOM Ha U3YUYEHHbIE 3aKOHBI,
3aKOHOMEPHOCTH KBAaHTOBOM ONTHKH.
Pacno3naBanue puznueckux sBICHUN
B y4€OHBIX OMbITaX:
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dotornekrpuueckuii 3 pexT, cBeToBoe
JIaBJICHUE.

Onucanue N3y4eHHBIX KBAHTOBBIX
SABJICHUU U TPOLECCOB

C UCIIOJIb30BaHUEM (PU3NYECKHUX
BEJIMUMH: CKOPOCTH JIEKTPOMArHUTHBIX
BOJIH, JJIMHA BOJIHBI U 4acTOTa CBETA,
AHEPrUs U UMIYJIbC POTOHA

4.2

Crtpoenue atoma

Mopens atoma Tomcona. OnbITbI
Pesepdopaa no paccesanuro
a-gactull. [[manerapHas moznensb
aroMma. [Toctymnarsl bopa.
W3nydenuie u norioieHre GoToHOB
[P MIEPEXOJIE aTOMa C OAHOTO
YPOBHS SHEPIUU Ha ApYyrou. Buabl
crekTpoB. CEKTp ypOBHEN S3HEPTUH
aToMa BOJOPOAA.

BousHOBEIE cBOMCcTBA yacTull. BoHBI
ne bponnsa. KopryckymnsipHo-
BOJIHOBOU TyaJIU3M.

CHoOHTaHHOE U BBIHYXJIECHHOE
U3IIy4YCHHE.

TexHuyeckue ycTponcTsa u
MPAKTUYECKOE TPUMEHEHHE:!
CIIEKTPaJIbHBIN aHAJIN3
(CIeKTpOCKOIT), J1a3ep, KBAHTOBBIH
KOMITBEOTED

N3yuenne monenu onbita Pesepdopra.
[IpoBeneHue FKCIIEPUMEHTA

110 HAaOJIIOICHUIO JIMHEHYATOTO CIEKTPA.
OreHka aOCOJIFOTHBIX U OTHOCUTEIbHBIX
MOTPEUTHOCTEN U3MEPEHUN (PU3NYECKHUX
BEJIMYHH.

N3yuenue monenu atoma: ToMcoHa,
IUIAHETAPHOM MOJENIN AaTOMa, MOJENH
atoma bopa.

N3ydeHue criekTpa ypoOBHEN SHEPIUU
aToma Bojiopojia. O0bsiCHEHUE
IIPUHLINAIIOB IEUCTBUS U YCIOBUN
6e30macHOr0 MPUMEHCHHUS
CIIEKTPOCKOMA, JIa3epa, KBAHTOBOTO
KOMIIBIOTEpA.

Pemenne kauecTBEHHBIX 33124

C OIOPOM Ha U3YUYCHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE
ABJICHUS 110 TeMe «CTpOeHHUE aTomay.
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Pacno3naBanue puznuecKkux sBICHUN
B YUCOHBIX OIbITaX: BOSHUKHOBEHHUE
JIMHENYATOro CIEKTpa U3JIyUCHHUS.
AHanu3 KBaHTOBBIX MPOIIECCOB U
SIBJICHUM C UCIOJIb30BaHUEM
nocTysaros bopa

4.3

ATOMHOE PO

DKCIIEpUMEHTBHI, IOKA3bIBAIOIINE
CJIOKHOCTb CTPOEHHUS SIApA.
OTKpbITHE pAIMOAKTUBHOCTH.
Omneitel Pe3epdopaa no
OMPENICIICHUIO COCTaBa
PaIMOaKTUBHOTO U3JTyYCHUS.
CaoiicTBa anbda-, 6era-,
ramMmMma-u3inyuyeHus. BiusHue
PaIMOaKTUBHOCTHU Ha YKUBBIC
OpraHU3MBbL.

OTKpbITHE IPOTOHA U HEUTPOHA.
Hyxnonnas moznens siapa
['eiizenbepra-lBaneHko.

Bapsna sapa. MaccoBoe 4ncIIo sjpa.

N3oTtomsL.
Anwa-pacnaa. DIEKTPOHHBIN U

MO3UTPOHHBIN OeTa-pacna. ['amma-
U3JIydeHHE. 3aKOH PaJHOAKTUBHOIO

pacraja.
DHeprus CBsI3U HYKJIOHOB B SIJIpe.
S nepHble CUIIBL

N3yueHne SKCIepuMEHTOB,
JTIOKa3bIBAIOIINX CI0KHOCTh CTPOSHUS
aTOMHOTO fAJIpa.

HccnenoBanne TpEKOB 4aCTHIL

(o roToBbIM oTOrpadusimM).
N3yuenue siepHbIX CUIL, SIIEPHBIX
PEaKLNl CUHTE3a U pacnaja,
TEPMOSIIEPHOTO CUHTE3A.

N3ydeHne HyKIIOHHOM MOJIEIH s11pa
I'eiizenOepra-MBaHeHko.

OOBbsicHEHUE yCTpOIICTBA U
MIPUMEHEHUS I03UMETPA, KAMEPbI
BunbcoHa, sspepHOTO peakropa,
aTOMHOU OOMOBI.

Pemenne 3anau ¢ onopou

Ha MOJyYEHHbIE 3HAHUs, B T.4. O 3apsje
¥ MacCOBOM YHCIIE sapa.
Pacnio3naBanue Gpu3nMUeCKuX SIBICHUIM
B YUEOHBIX OIBITaX U B OKPYKArOIIeh
JKW3HU: €CTECTBEHHAs! U UICKYCCTBEHHAsI
PaAOAKTUBHOCTD.
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HedexT Maccnl sipa.

Snepubie peakuuu. Jlenenue u
CUHTE3 SAEP.

S nepnsiit peakrop. TepmosnepHbii
cuntes. [Tpobaemsbl 1 nepcneKTUBbI
AIEPHON DHEPIETUKH.
DKOJIOTHYECKHE aACIIEKTHI SIAECPHON
HHEPrETUKHU.

DOnemeHTapHbIe YacTUIbl. OTKpPBITHE
IIO3UTPOHA.

Mertoab! HaOIIOAEHUS U
pErucTpaluu 3JeMEHTaPHBIX
YaCTHUL.

@yH/1aMEHTAJIbHBIE
B3auMojiercTBus. EnTMHCTBO
(bu3MYeCcKO KapTUHBI MUPA.
TexHuueckue ycTporucTsa u
IIPaKTUYECKOE TPUMEHEHUE:
JI03UMETp, Kamepa BuibcoHa,
SJIEPHBINA PEaKTop, aToMHast bomOa

Ornrcanue KBaHTOBBIX SIBJICHUU U
MIPOIIECCOB C UCIIOJIb30BAaHUEM
(bU3MYEeCKUX BEJIMYUH: TIEPUO/T
MoJIypacmajia, YJHEPTust CBSI3U aTOMHBIX
anep, AePEeKT Macchl sapa.

AHanu3 nporeccoB U SIBIICHUN

C UCIIOJIb30BAHUEM 3aKOHOB U
MOCTYJIATOB: 3aKOH COXPaHEHUS
ANEKTPUUYECKOTO 3apsA/ia, 3aKOH
COXpaHEHHSI MacCOBOIO YHCIIA,
nocrynartsl bopa, 3akoH
PaaMOaKTUBHOIO pacrajia.

VYyactue B paboTe Kpyrioro croja
«DPyHIaMEHTAIIbHBIC B3aUMOCUCTBUS.
EnunHcTBO usznueckoil KapTUHBI
MHUPay.

Hcnonb3oBanrne HHPOPMALIMOHHBIX
TEXHOJIOTUH /1151 IOKCKA,
CTPYKTYpUPOBAHUS, UHTEPIIPETALIUU U
MpeICTaBICHNUS] HHPOPMAIIUU TIPU
MOATOTOBKE COOOIICHUH O MPUMEHEHUHU
3aKOHOB KBAaHTOBOU (PU3HMKHU B TEXHUKE
Y TEXHOJIOTHUSX, IKOJIOTUUECKUX
ACIIEKTaxX SAEPHOU DHEPreTUKHU

Hroro no pazgeny

15
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Pa3zgeu S. DiieMeHTBI aCTPOHOMMH U ACTPOPU3MKH

5.1

DIIEMEHTHI
aCTPOHOMUHU U
acTpoU3uKH

7

OTanbl pa3BUTHUS ACTPOHOMHUHM.
[TpuknagHoe 1 MUPOBO33PEHUYECKOE
3HAYEHHUE aCTPOHOMMH.

Bup 3Bé3gnoro neba. Co3Bes3aus,
SApKHUE 3BE3/IbI, TIJIAHETHI, UX
BHINMOE IBIKCHHE.

ComnHeunas cucreMa.

Comnnane. CojiHeUHAast aKTUBHOCTb.

Nctounuk sHeprun CoHIla U 3BE3]I.

3BE3/bI, NX OCHOBHBIC
XapakTepucTUKHU. /[narpamMmma
«CHEKTPAIIBHBIN KIIACC —
CBETHUMOCTB». 3BE3/IbI TJIaBHOM
MOCJIEIOBATSIIBHOCTH. 3aBUCUMOCTh
«Macca — CBETUMOCTbY JIJIsI 3BE3]T
IJIaBHOM T10CJIC0BATEIbHOCTH.
BuyTpeHHee cTpoeHune 3BE3 .
CoBpeMeHHBIE TPEACTABIEHUS

O MPOUCXOKICHUHN U SBOJIOIIHU
Connna u 3BE311. DTaIlbl )KU3HU
3BE3I.

Miteunsiii [Tyts — Hama ["anakTuka.
ITonosxenue u nBrxenue CoHIa

B 'anmakTuke. THUIIBI rajJakTHK.
Paguoranaktviky v KBa3apsl.
YEpHbIe ABIPHI B A/IpaxX TAUIAKTHUK.

[Toaroroska cooO1enuii 00 FTanax
Pa3BUTHUS ACTPOHOMHUHU, O TPUKJIIATHOM
Y MUPOBO33PEHYECKOM 3HAUYCHUU
ACTPOHOMMH, O METOAX MOTYyUYCHUS
Hay4YHBIX aCTPOHOMUYECKUX 3HAHUM,
OTKPBITUSIX B COBPEMEHHOU
aCTPOHOMMUH.

N3ydeHne coBpeMEHHBIX
MPEJICTABICHHUI O MPOUCXOKICHUN U
sBosroIy CoJTHITA U 3BE3T.
N3ydeHre TUIIOB rajakTHK,
paauorajakTUK U KBa3apoB.
N3yuenne nBUx eHUsI HEOECHBIX Te,
ABOJIIOIMH 3BE31 U Beenennon,
MPOLECCOB, MPOUCXOAAIINX B 3BE3IAX,
B 3BE3JHBIX CUCTEMaX,

B MEKTAJIAKTUUECKOU Cpeie,
MacITabHOU CTPYKTYphI BceneHHOM.
OObsicHeHue pacipenus Beenennou
Ha OCHOBE 3aKoHa Xa00:a.
[ToaroroBka K 00CYXJIECHHUIO
HEepelIeHHBIX TP0OJIeM aCTPOHOMHUH.
[IpoBenenue HabmOICHUI
HEBOOPYKEHHBIM IJ1a30M

C UCITOJIb30BAHUEM KOMIIBIOTEPHBIX
TIPUJIOAKEHUM 1JIsI ONIPEAEICHUS
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Bcenennas. Pacimpenue
Bcenennoii. 3akon Xa00u1a.
Pa3beranue ramaktuk. Teopus
bonbioro B3psiBa. PenkroBoe
W3JIyYEHHUE.

MacmraOHas CTpyKTypa
Bcenennoii. MeraranakTuka.
Hepeménnpie mpobieMpl

IIOJIO’KEHHUS HEOSCHBIX 00BEKTOB

Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3ans CeBepHOIro NOoayIapus

U SIPKUE 3BE3/IBI.

[IpoBeneHne HAOIIOICHUM B TEIECKOT
Jlynsl, mmaner, Muteunoro I[lyrn.
Y4acTtue B IMCKYCCUU O HEPEIICHHBIX
npobJieMax aCTpPOHOMUU

aCTPOHOMHH
Hroro no pazaeny 7
Paznen 6. O000maroiee noBropenne
6.1 | O6o6maroiee 4 O060011IeHNe U cucTeMaTH3alus VYyacTue B JUCKYCCUU O PO (PU3UKH
MIOBTOPEHHUE COJICP)KaHUs pa3JiejioB Kypca Y aCTPOHOMUH B Pa3JIMYHBIX cepax

«Mexanuka», «MonekyisapHas
(bu3HMKa U TEPMOJUHAMUKAY,
«InexTpoauHamukay, «Konedanus
U BOJHBD, «OCHOBBI CIICIIUATLHOMN
TEOPUU OTHOCUTEIBHOCTHY,
«KBanToBas puzukay, « JIeMEHTHI
aCTPOHOMUU U aCTPODUZUKIY.
Ponb ¢usuku u actpoHOMHHM B
AKOHOMMYECKOM, TEXHOJIOTHUYECKOM,
COLIMAJIBHOM M 3THYECKOU cepax
JIEATEIIBHOCTH YEJIOBEKA, POJIb U
MecTO (PU3UKHU U aCTPOHOMHUH

B COBPEMEHHON HAYYHOU KapTUHE
MHPA, 3HAYCHUE OMUCATEIBHOM,

JEATEIIBHOCTH YEJIOBEKa.
[TonroroBka coobuieHuit o0 MecTe
(bu3nyecKoil KapTUHBI MUpA B Py
COBPEMEHHBIX MPEICTABICHUI

0 MPUPOJIE.

Brlinonnenue yueOHbIX 3aaHui,
JEMOHCTPUPYIOLIUX OCBOEHUE
OCHOBHBIX TIOHATUH, (PUZNIECKUX
BEJIMYMH U 3aKOHOB Kypca ¢pusuku 10—
11 kmaccos
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CUCTEMATU3HUPYIOLIEH,
OOBSICHUTENBHOU U
MPOTHOCTUYECKON (HyHKIIUH
¢duznyeckoil Teopuu, poJib
¢buznueckoil Teopuu B
(dbopMUPOBAHUY TTPEICTABICHUIA
0 pU3NYECKOM KapTHHE MUPA, MECTO
(buznyecKoil KapTUHBI MUpa

B 0OIIEM PSITy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
IpeJICTaBICHUN O IPUPOJIE

Hroro no pasaery 4
Pe3epBHOE Bpemst 3
OBIIEE KOJIMYECTBO 68
YACOB I1O ITPOI'PAMME
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