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PABOYAA ITPOI'PAMMA CPEJHEI'O
OBIIEI'O ObPA3OBAHNMA

OU3UKA

(0a30BbINM YPOBEHD)

(mmst 10-11 xnmaccoB 00pa3oBaTeIbHBIX OpPraHU3aIUi)



Pabouas mporpamma mo ydyeOHOMy mnpeaMery «Dusnka» (6a30BbIH ypOBEHB)
(mpenMeTtHast ob6nacTh «EcTeCcTBEeHHO-HAyUHBIE MPEAMETHD)) BKIIOYACT MOSCHUTEIHHYIO
3aMKCKy, COAepKaHue OO0ydeHHUs, TUIAaHUPYEMbIE Pe3ylbTaThl OCBOCHHS MPOTPAMMBI 110
¢bu3nKe, TEeMaTHYECKOE TUIAHUPOBAHHUE.

[losicHutenpHas 3amucka OTpaXkaeT OOIIME HEeNMM U 3aJa4dl H3ydeHUus (U3HKH,
XapaKTEPUCTUKY TICUXOJOTUYECKHUX MPEANOCHIIOK K €ro M3y4eHHUIO0 O0ydarolMMHUCH,
MECTO B CTPYKType yueOHOro IMjaHa, a TaKXke MOAXOAbl K OTOOpYy COAep X aHWs,
K OIPEICNICHUIO IITAHUPYEMBIX PE3YyJIbTaTOB.

ConepxaHnue OO0ydeHUsS PACKpbIBA€T  COJEp)KAaTEIbHbIE JIMHUM, KOTOPHIC
npearaTcs Ay 00A3aTebHOTO M3Y4YEHHUS B KaXKJIOM KJIacce Ha YPOBHE CPEIHEro
oO1iero oOpa3oBaHusI.

[InanupyeMbie pe3yiabTaThl OCBOCHHS MPOTrpaMMbl 10 (DHU3WUKE BKIFOYAIOT
JMYHOCTHBIE, METaIllpeJIMETHBIC PEe3yJbTaThl 3a BECh NEPHOJ OO0yueHHS Ha YPOBHE
CpelHero o01ero oOpa3oBaHUs, a TaKXKE MPEAMETHBIC JOCTHKEHUSI O0Yy4aromerocs
3a KaXblil To7] 00y4YeHUs.

HOACHUMTEJ/IbBHAA 3AIINCKA

[Iporpamma o ¢pusuke 6a30BOro ypoBHs Ha YPOBHE CPEIHET0 00I1ero 00pazoBaHUs
pa3paboTaHa Ha OCHOBE MOJIOKEHHUI U TpeOOBaHMI K pe3yJbTaTaM OCBOECHUS OCHOBHOM
oOpazoBarenpHOI Tporpammbl, npeactaBieHHbIX B I'OC COO, a Takke ¢ yuy€Tom
®OIl COO wu xoHNenuu mnpenojaBaHus yudeOHoro mnpenmera «Duszuka» B
oOpa3oBarenbHbIX opranuzaunusax Poccuiickoil denepainuu, peann3yronMX OCHOBHbBIE
o0Opa3oBaTeIbHbIE TPOrPAMMBI.

Copep:xaHue mporpaMMsl 1o (pU3uKe HanpaBiIeHO HAa (OPMUPOBAHNE €CTECTBEHHO-
HayyHOW KapTuHBI Mupa oOyuatomuxcs 10-11 kmaccoB mpu oOydeHun ux Qu3uke
Ha 0a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-AESTENIbHOCTHOro moaxona. IIporpamma
o ¢usmke coorBeTcTBYeT TpedoBanusM PI'OC COO K mIaHUPYEeMbIM JTUYHOCTHBIM,
NpPEIMETHBIM W METANpeAMETHBIM pe3yjibTaTaM OOy4YeHHMs, a TakKKe YUYHUTHIBAET
HEOOXOJMMOCTh pEau3aliid MEXIPEAMETHbIX CBA3€H (QU3MKH C EeCTEeCTBEHHO-
HAyYHbIMU Y4YEOHBIMH TIpeaAMeTamMHu. B Hell onpenensitoTcsi OCHOBHBIE LEIN HU3yUYEHUs
¢bu3MKM Ha YpPOBHE CpenHero oOiiero oOpa3oBaHUs, IJIAHUPYEMBIE PE3YJIbTaThl
OCBOEHHUS Kypca (PU3UKHU: JTUYHOCTHBIE, METANpEeAMETHbIC, NMPeAMETHbIE (Ha 6a30BOM
YpPOBHE).

[IporpamMma 1o ¢pu3MKe BKIIOYAET:

IUTAHUPYEMBbIE pe3ybTaThl OCBOCHUS Kypca (U3MKM Ha 0a30BOM ypOBHE, B TOM
YHClie IPEeIMETHBIE Pe3YIbTaThI MO ToJaM 00yUYeHHUS;

coJiepkanue yueOHoro npeamera « Pu3nkay mo rojgam o0y4eHusl.

[IporpamMma mo ¢u3uke MOKET OBITh MCIONb30BaHA YUYUTEISIMH KaK OCHOBA
JUIsl COCTaBlieHUs cBouxX paboumx mporpamm. IIpu paspabotke paboueld mporpaMMbl



B TEMATHUYECKOM IUIAHMPOBAHUM JOJIKHBI OBITH YUTEHBI BO3MOXHOCTH HCIOJIb30BaHUS
ANEKTPOHHBIX (LUGPOBBIX) O0O0pa30BaTEIBHBIX PECYPCOB, SBILIIOMIUXCA Yy4eOHO-
METOMYECKUMH MaTepuaiamMu (MyIbTUMEIUNHBIE IPOTPaMMBbl, IEKTPOHHbIEC YUEOHUKU
U 3aJa4HHUKH, DJIEKTPOHHbIE OWOJMOTEKH, BUPTyaJIbHbIE J1a0OPAaTOPUHU, HUIPOBBIE
IPOrpaMMbl, KOJUIEKIMU LU(POBBIX 00pa3oBaTENbHBIX PECYPCOB), PEAIU3YIOLIUMU
JTUIAKTUYECKHE BO3MOYKHOCTH HMH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTHH,
COJIEpKaHUE KOTOPBIX COOTBETCTBYET 3aKOHOJATENIBCTBY 00 00Opa30BaHUU.

[IporpaMMa mo (u3MKE HE CKOBBIBAET TBOPYECKYH0 HWHULMATUBY YUYUTENEH U
IPEIOCTABIIAET BO3MOXKHOCTD JUIsl peau3allui Pa3IMYHbIX METOJWYECKUX IOIXOI0B
K OpraHu3anuy oO0y4yeHHsl (U3MKE HpPH YCIOBHUM COXPAHEHUs O00s3aTENBbHON dYacTu
CoJepKaHus Kypca.

®du3uka Kak Hayka O HaubOosiee OOIIMX 3aKOHAaX MPUPOJIbl, BHICTYIAs B KaueCTBE
y4eOHOro mpeAMeTa B IIKOJE, BHOCHUT CYIECTBEHHBIM BKJIaJ B CHUCTEMY 3HAHMUU
00 okpyxatomeM wmupe. IlkonpHbII Kypc QU3NKH — CcHCTEMOOOpa3yroluit
JUISL €CTECTBEHHO-HAYYHBIX YUE€OHBIX ITPEIMETOB, TOCKOJIbKY (PU3NUECKUE 3aKOHBI JIEKAT
B OCHOBE IPOLECCOB U SIBIICHUH, M3y4yaeMbIX XHUMHUEH, Ouosoruer, ¢u3NYECKou
reorpadueil u actpoHomueil. Mcrnonb3oBaHue M aKTUBHOE MpPUMEHEHHUE (U3NYECKUX
3HaHUU OIpeNesieT XapakTep W pa3BUTHE pPAa3HOOOpA3HbIX TEXHOJIOTUH B cdepe
DHEPreTUKH, TPAHCIIOPTA, OCBOEHHA KOCMOCA, IIOJYYEHUS HOBBIX MAaTepHaJIOB
C 3a/JlaHHBIMU CBOMCTBaMU W Apyrux. M3ydenuwe (UMK BHOCHUT OCHOBHOM BKJIaJ
B (OpMHpOBAHHME  €CTECTBEHHO-HAyYHOHM  KapTUHBI  MHpa  OOy4YaromMXcs,
B (hOpMUPOBAHKME YMEHHI MPUMEHSTh HAYYHBIM METO] TO3HAHUS MIPU BBIOJIHEHUN UMU
y4€OHBIX UCCIICIOBAHUIA.

B ocHOBY Kypca ¢pu3HKHU 4J1s YPOBHS CPEIHETO 0011IET0 00pa30BaHUs MOJIOKEH Pl
UJE, KOTOPbIE MOXKHO PACCMAaTPUBATh KAK MPUHIIMUIIBI €r0 TOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBIAETCS JIOTHYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepHall M3 BCEX pa3leioB (DU3UKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOH, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUM ¢ HEW MaTepHuasl Kypca GU3UKU 00bEAUHEH
BOKpYr (Qu3nueckux Teopuil. Bexgymum B Kypce sBhsierca (OpMUPOBAHUE
MPEACTABICHUI O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEILIECTBE U IOJIE.

Hoes eymanumapuzayuu. EE peanuzainus Mpeanosaraet MCHOJb30BaHUE
T'YMaHUTAPHOTO MOTEHIMaNa (U3MUECKON HAYKH, OCMBICIICHUE CBSI3U Pa3BUTHUS (PU3UKU
C pa3BUTHEM OOIIECTBA, a TaKKe€ C MHUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU U
HKOJIOTUYECKUMHU MPOOTIEMaAMHU.

Hoes npuxnaonou nanpasnennocmu. Kypc (GuU3UMKM npesarnonaraeT 3HAKOMCTBO
C IIUPOKUM KPYTOM TEXHUYECKUX U TEXHOJIOTHYECKUX MTPUIIOKEHUN N3YUEHHBIX TEOPUI
Y 3aKOHOB.

Hoes sxonocuzayuu peanusyercs NocpeCTBOM BBEICHHUS HIEMEHTOB COJepKaHUs,
MNOCBSIIEHHBIX HKOJIOTUYECKUM TpoOJieMaM COBPEMEHHOCTH, KOTOpPHIE CBSI3aHBI
C pa3BUTHEM TEXHUKU U TEXHOJIOTHH, a Takke OOCYKIEHHs MpoOsieM palloHaIbHOIO
IPUPOIOTIOIB30BAHUS M KOJOTHUYECKON O€30MacHOCTH.



CrepHEBbIMU d3JIEMEHTaMU Kypca (HU3MKM Ha YpOBHE CpeIHero oOIero
oOpa3oBaHMs SIBISIOTCS  (u3ndyeckue Teopun ((HOpMUpPOBAHHE TMPEACTABICHUN
O CTPYKType MOCTpOoeHHUs (U3MYECKON Teopuu, posi (yHAAMEHTAIbHBIX 3aKOHOB U
MPUHITUTIOB B COBPEMEHHBIX TPECTABICHUAX O MPUPOJIC, TPaHUIAX MPUMEHUMOCTH
TEOpUH, JIJIsl ONTMCAHUS €CTECTBEHHO-HAYYHBIX SBJICHUH U MPOLIECCOB).

CucTeMHO-IesITeIbHOCTHBIN TOJIX0/I B Kypce (PU3MKH peau3yeTcsi MPexJie BCEero
3a CY€T OpraHU3aIMH SKCIIEPUMEHTAIBHON JAeITeNbHOCTH o0y4daromuxcs. [ 6a3oBoro
YPOBHSI Kypca GU3UKH — 3TO UCTIOJIB30BAHUE CUCTEMBI (PPOHTATIBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U JJA0OPAaTOPHBIX pabOT, KOTOPHIE B MpOrpamMmme 1o (pu3nke 00beMHEHbI
B OOIIMI CIIMCOK YUEHUUECKHUX MPaKTUYECKUX padoT. BrijieneHne B yka3aHHOM NEepeuHe
7a00paTOPHBIX paldOT, MNPOBOJUMBIX JUIsI KOHTPOJISI M OILIEHKHU, OCYIIECTBISETCS
y4acTHUKaMU 00pa30BaTeNbHOTO MPOoIlecca UCXOAS U3 OCOOCHHOCTEH TIaHUPOBAHUS U
ocHauleHust kabuHeta ¢usuku. [Ipu s3Tom oOecnieunBaeTcs oBiaJeHUE 00Yy4arOIUMUCS
YMEHHSIMH ~ TPOBOJUTH KOCBEHHBIE HW3MEPEHHS, HCCIEAOBAHUS 3aBUCHUMOCTEH
(bU3MYECKUX BEJIMYMH U TTIOCTAHOBKY OMBITOB 110 MIPOBEPKE MPE/I0KEHHBIX THIIOTE3.

bonbmioe BHUMaHUE yIENseTCsl PEUICHUIO PAcu€THBIX M KAueCTBEHHBIX 3ajad.
[Ipu sTOoM 1Isi pacyE€THBIX 3a/ad MPUOPUTETOM SBJISIOTCS 3aJladyd C SIBHO 3aJaHHOU
¢u3nyecKol  MOJAENBIO, TMO3BOJSIONIME TMPUMEHSATh  HM3YyYEHHBIE  3aKOHBI U
3aKOHOMEPHOCTH KakK M3 OJIHOTO paszjiesia Kypca, TaKk U MHTETPUPYs 3HAHUS U3 PA3HBIX
pa3aenoB. J{ns KauyecTBEHHBIX 3a7ad MPHOPUTETOM SIBISIOTCS 3aJaHUs Ha OOBSICHEHHE
npoTeKaHusi (PU3NYECKUX SBICHUI W MPOIECCOB B OKPYKAIOMIEH JKU3HH, TPEOYIOIIHe
BbIOOpa (DM3UYECKOM MOJIEIH JIJISl CUTYallMH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TtpedoBanusmu OPI'OC COO k MarepuanbHO-TEXHUYECKOMY
oOecrieueHunto yueOHOTO mporiecca 6a30BbIil YpOBEHB Kypca GU3HKH Ha YPOBHE CPEIHETO
o0miero o0pa3oBaHUs JOJKEH M3y4aThCsl B YCIOBUSAX MPEIMETHOTO KaOuHeTa (QU3HUKH
WIM B YCIOBUSX HWHTETPUPOBAHHOTO KaOWHETa MPEAMETOB €CTECTBEHHO-HAYYHOIO
nukia. B kabunete pu3nku JOKHO ObITH HEOOXOAMMOE J1a00opaTOpHOE 000PYI0BaHKE
JUTSL BBITIOJTHEHHSI YKa3aHHBIX B MPOTpaMMe MO (DU3UKE YUYCHHUYECKHX MPAKTHICCKUX
paboT U JEMOHCTPALIMOHHOE 000PYAOBAHHUE.

JleMoHCTpanMoHHOE 000pya0BaHUE (POPMUPYETCS B COOTBETCTBUU C MPUHITUTIOM
MUHUMAJIBHOM  JIOCTaTOYHOCTH W 00OECIeUMBAEeT TIMOCTAHOBKY IMEPEUYHCICHHBIX
B TIporpamMme Mo (U3MKe KIIOYEBBIX JEMOHCTPALMK AJIs MCCIEAOBAHUS H3ydaeMBbIX
SBIICHUH W TPOIIECCOB, SMITUPUUECKUX U (PYHIAMEHTAIBHBIX 3aKOHOB, X TEXHUYECKUX
IIPUMEHEHUU.

JlabopatopHoe  00OpyJaOBaHME JUIi  YYECHUUYECKUX  MPAKTUYECKUX  padboT
dbopMupyeTcsi B BUJIe TEMAaTHYECKUX KOMIUIEKTOB M 00€CIeYrBaeTCs B pacyéTe OJHOTO
KOMIUIEKTa Ha JABYX oOydaromuxcs. TeMaThdeckhue KOMIUIEKTH J1abopaToOpHOTO
000py0BaHUS TOJKHBI OBITh TOCTPOSHBI HA KOMIIEKCHOM MCTIOJIb30BAaHIH aHAJIOTOBBIX
U UPpPOBBIX MPUOOPOB, a TAKKE KOMITBIOTCPHBIX H3MEPUTENBHBIX CHCTEM B BHJIEC
nM(pOBBIX JabOpaTOpUil.

OCHOBHBIMHU 1IE€TISIMU  U3Y4YeHHUS (PU3MKH B 0OmEeM OO0pa3oBaHUU SIBISIOTCS:

dbopMupoBaHrEe MHTEpECa W CTPEMJICHUS OOyUaIoIUXCS K HAYYHOMY U3yUEHHUIO
MPUPOJIBI, Pa3BUTHE NX UHTEIUIEKTYAIbHBIX M TBOPYECKUX CIIOCOOHOCTEH;



pa3BUTHE TMPEJCTABICHUH O HAY4YHOM METOJ€ IMO3HaHUS U (HOopMUpOBaHUE
UCCJIEIOBATENECKOTO OTHOIICHHUS K OKPYKAIOIIUM SIBICHUSM;

dbopMHpOBaHHE HAYYHOTO MHMPOBO33PEHUSI KaK pe3yibTaTa HW3Y4YEHUS OCHOB
CTPOEHHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

dbopMupoBaHUEe YMEHUN OOBSCHATH SBJICHUS C MCHOJIB30BAHHEM (HU3UUECKUX
3HAaHUU U HAYYHBIX TOKA3aTEeIbCTB;

dbopMHpoBaHUE TpEACTaBICHUN O poiau (U3UKA [ Pa3BUTHS  JPYrUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTHIA.

JlocTikeHne ATUX 1ejell o0ecnedyrBaeTCsl PEIIEHUEM CIEeNYIoIUX 3aaad
B IIpoIecCce U3yUYeHUs Kypca GU3UKH Ha YPOBHE CPEAHETO 001Iero o0pa3oBaHus:

NpUOOpETEHUE CHUCTEMBbl 3HAHMM 00 OOmMX (PHUINYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX, TEOPHIX, BKJIIOYAss MEXaHUKY, MOJECKYISPHYIO (U3UKY, JJIEKTPOAMHAMUKY,
KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPO(U3UKH;

(opMupoBaHHE YMEHUIl NPUMEHATH TEOPETUYECKUE 3HAHMUS AJii OOBSICHEHUSA
buznyeckux SBICHUM B TPUPOAEC U Ui TPUHATHAS TPAKTUYCCKUX PEIICHHUN
B IIOBCEHEBHOM KU3HU;

OCBOEHHE CIOCOOOB pEIICHMS Pa3NUYHBIX 3a7ad C SBHO 3aJaHHON (U3NYECKOU
MOJIEJIbIO, 3a/a4, OAPa3yMEBAIOLIUX CAMOCTOSTENBHOE CO3/IaHNE (PUINUECKON MOJIENH,
aJICKBAaTHOM YCIIOBUAM 33/1a4H;

MOHUMaHNEe (PU3MUECKUX OCHOB U MIPHUHIIUIIOB IEUCTBUS TEXHUUYECKUX YCTPOHUCTB H
TEXHOJIOTMUYECKUX MPOIIECCOB, MX BIUSHUS Ha OKPYKAIOLIYIO CPEAY;

OBJIAJICHNE METOJaMHU CaMOCTOSITENIBHOTO ITUTAHUPOBAHUS W TIPOBEICHHUS
($u3nyeCKUX SKCIEPUMEHTOB, aHaIN3a U UHTEpIpeTauud MHGOpMaLKU, ONpeaeIeHUs
JIOCTOBEPHOCTH TOJYYCHHOTO Pe3yibTara;

CO3/IaHME€ YCJIOBUM [UJIsl Pa3BUTUS YMEHHH TPOEKTHO-MCCIEIO0BATEIHCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wu3yuenne ¢usuku (0a30BbIii ypOBEHb) Ha YpPOBHE CPEAHEro OOIIEero
obpasoBanust otBoautcs 136 wacom: B 10 kimacce — 68 uacoB (2 vaca B Hemenio),
B 11 knacce — 68 yacoB (2 yaca B HEZIEINIO).

[Ipensiaraemelii B mporpamme 1o pu3uke nepeyeHb J1a00paTOPHBIX U MPAKTUYECKUX
paloT sABIISETCS PEKOMEHI0BAaHHBIM, YUYUTEIb A€TAET BEIOOP MPOBEACHHS Ja00PaTOPHBIX
paboT U OMBITOB ¢ YYETOM UHAUBHUAYATBHBIX OCOOCHHOCTEH 00yJaroIUuXCsl.

JIroOast pabovasi mporpaMma JOJDKHA MOJHOCTBIO BKIIIOYATH B CeOsl COJIepIKaHME
JTaHHOW TIPOTPaMMBI IO (PU3HUKE.

B otnenpHbIX ciaydasx Kype GU3HKH 6a30BOro YpOBHSI MOXKET U3y4arhcsi B 00bEMe 204
yaca 3a aBa roga oOyuyenus (3 u B Hememo B 10 u 11 kmaccax). B atom ciyuae
yBenuunBaeTcs He MeHee ueM 710 20 9 pe3epBHOE BpeMsi, KOTOPOE UCIIONB3YETCSl YUUTEIEeM
JUTSl U3yYEHUsI BOMPOCOB, TECHO CBS3aHHBIX C BBIOpAaHHBIM MpoduiaeM OO0ydeHUs, U
YBEJIMYUBACTCS yaeOHasi Harpy3Ka, OTBOANMAs Ha M3YYCHHE MEXaHUKU, MOJICKYIISIPHON
GU3UKKM M DBJIEKTPOJMHAMUKH, 32 CUYET paACHIMPEeHHs] Yucia JabopaTOpHBIX padOT
UCCIIEZIOBATENILCKOTO XapaKTepa U YPOKOB PELICHHS KaUeCTBEHHBIX U PAaCUETHBIX 3a/1au.



COJEPKXAHUE OBYYEHMUA

10 KJIIACC
Paznen 1. ®u3uka u MeTOAbI HAYYHOT0 MO3HAHUSA

®usuka — Hayka o npupoze. Haydnble METONBI MO3HAHMS OKPYXKAIOIIETO MUPA.
Posib 3xcniepyMeHTa 1 TEOPUU B IIPOLIECCE TO3HAHMS TPUPOABI. DKCIEPUMEHT B (PU3HKE.

MopnenupoBanue (U3MUECKUX SBICHMM M TpoueccoB. HayuHble THUIOTE3BI.
®dusnueckre 3aKOHbl U TEOpUHU. ['paHMIIBI NIPUMEHHMOCTH (PU3NYECKUX 3aKOHOB.
[IpyHIMIT COOTBETCTBUS.

Ponbs u Mecto ¢pu3nKu B (OPMUPOBAHUU COBPEMEHHON HAy4YHOM KapTHUHBI MUpa,
B [IPAKTUYECKOU IEATEIBHOCTH JIFOACH.
Jlemoncmpayuu

AHanorosble 1 HUPPOBbIE UZMEPUTEITBHBIE TPUOOPHI, KOMITBIOTEPHBIE TATYUKH.

Pa3nen 2. Mexanuka
Tema 1. Kunemamuka

Mexannueckoe nBukeHrue. OTHOCUTENBHOCTh MEXAHUYECKOTO ABMKEHN. Cucrema
orcuéra. Tpaekropus.

[Tepemernienue, CKOPOCTh (CpeIHSSI CKOPOCTh, MTHOBEHHAS! CKOPOCTh) U YCKOpPEHHUE
MAaTEPUAIbHOM TOYKH, HMX TMPOEKIMA HA OCHU CHUCTEMBbl KoopauHar. ClokeHue
MEPEMEILICHUM U CIIOKEHHE CKOPOCTEM.

PaBHOMEpHOE ¥ pPaBHOYCKOPEHHOE TMpPSAMOJMHEHHOE JBWXKeHue. ['paduku
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHUS, IIyTU U MEPEMEILICHUS MaTEPUAIIBHON
TOYKH OT BPEMEHHU.

CBobOoaHOE majieHue. Y CKopeHue CBOOOTHOTO TaJICHUSI.

KpuBonuneinnoe nBuwxeHue. [[BUKeHHME MaTepUaIbHOM TOYKH IO OKPYKHOCTH
C MOCTOSTHHOM 10 MOZYJIKO CKOPOCTBIO. YTJIOBAsI CKOPOCTH, JINHENHASI CKOPOCTh. [lepuon
U yactoTta obOparnieHus. LleHTpocTpeMuTeNbHOE YCKOPEHHE.

TexHuueckne yCTpOMCTBA M IMPAKTUYECKOE IPUMEHEHUE: CHUIAOMETP, ABUKECHUE
CHAapsJIOB, LIEITHBIE U PEMEHHBIE MIEPENAYU.

Jlemoncmpayuu

Mopenb cucTeMbl OTCYETA, WUIIOCTPALUS KHUHEMATUYECKHX XapaKTEPHUCTHUK
JIBUKCHUS.

[IpeobpazoBanue NBUKEHUM C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue ten B BO3AyX€E U B Pa3peKEHHOM IIPOCTPAHCTBE.

HabGmonenve naBwkeHus Tena, OpOIIEHHOTO TIOM YIJIOM K TOPU3OHTY W
TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOHOTO MaeHUs.

Hanpagnenue ckopocTu npu ABHKEHUH 110 OKPYKHOCTH.



Yuenuueckuui sxcnepumenm, 1abopamopHule pabomul

N3ydyenne HEPAaBHOMEPHOIO JBHKEHMS C LEJNbI0 ONPEACIICHUS MIHOBEHHOU
CKOPOCTH.

HccnenoBanne  COOTHOIIEHUS ~ MEXAY  IyTSIMH, IPOWJCHHBIMH  TEJIOM
3a IIOCJIE0BATENBHBIC PABHBIC IIPOMEXYTKH BPEMEHH IIPY PABHOYCKOPEHHOM JBUYKEHUHN
C HAYAJIbHOM CKOPOCTBIO, PABHOM HYIIIO.

N3yuyenne nABWKEHHs IIApUKA B BSI3KOW JKHJIKOCTH.

N3yuenue NBUKEHHUS Tena, OpOMIEHHOTO FTOPU30HTAIIBHO.

Tema 2. lunamuxa

[Iprammn otHocutensHOCTH ['anmmites. IlepBwiid 3akoH Herotona. MHepuunansHbie
CHUCTEMBI OTCYETA.

Macca tena. Cuna. Ilpunuun cynepno3unmu cwi. Bropoil 3akoH HproToHa
JUIS MaTepUalibHOM TOYKU. TpeTuii 3akoH HproTOHA 1Sl MaTEpUaIbHBIX TOYEK.

3akoH BcemupHoro Tsarorenus. Cuia tsokectd. [lepBas KocMu4eckasi CKOPOCTb.

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

Tpenne. Bunsl Tpenust (mokosi, ckoibxkeHusi, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUsl CKOJIbXKEHUs U cuiia Tpenus nokos. Koaddunuent tpenus. Cumna
COIIPOTHUBIICHUS MPH IBUKCHUU TEJIA B )KUIKOCTH WJIU Ta3e.

[locTynarenbHOE U BpalaTesibHOE IBHKEHHE a0COIOTHO TBEPOTO TENA.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpamieHus. [lnedo cunbl. YcimoBusi paBHOBECHS
TBEPAOTO TEA.

TexHudeckre yCTpONUCTBA U MPAKTUUECKOE MPUMEHCHUE: MOAIINITHUKHY, IBUKCHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenne nHepuum.

CpaBHeHHE Macc B3aMMO/IECTBYIOIINX TEJL.

Bropoii 3akon HerotoHa.

N3mepenue cu.

CrnoxxeHue cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JiehopMaIiuu.

HesecomocTs. Bec Tena npu yckOpeHHOM NOABEME U NIAJICHUU.

CpaBHeHUE CHII TPEHUS MTOKOSI, KAUEHUS U CKOJIbKCHUA.

YcnoBus paBHOBECU TBEPIOTO TeENA. BUIBI paBHOBECHS.

Yuenuueckuii axcnepumenm, 1abopamophvle pabomuol

N3yuenue npmxeHus Opycka 1o HakJIOHHOM TUIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CHJI  YHNPYTOCTH, BO3HHUKAIOIIUX B TMPYXKUHE H
pe3uHOBOM 00pa3siie, OT X Jedopmariuu.

HccnenoBanue ycioBuid paBHOBECHS TBEPIOTO TEJIA, UMEIOLIETO OCh BPALLICHHUS.



Tema 3. 3aKkonwl coxpanenus 6 MmexaHuke

Nmnynbc MaTepuanibHON TOUYKH (Te€da), CUCTEMbl MaTepUaNIbHbIX TOYeK. Mmmyinbe
CWIbl M W3MEHEHHE HMIyJbca Teja. 3aKOH COXPAaHEHHs HMIyJbca. PeakTuBHOE
JIBH>KEHUE.

Pa6Gora cuiibl. MOIIHOCTE CHJIBL.

Kunernueckass »Hepruss MarepuaibHOW TOUku. Teopema 00 U3MEHEHHUH
KUHETHUYECKOU YHEPTUU.

[TotenmmanbHas sHeprus. [loTeHuuansHas sHeprus ynpyro aehopMHpPOBAHHON
npyxuHsbl. [loTeHnnanpHas sHEprus Teaa BOJIU3U MOBEPXHOCTH 3EMIIH.

[ToTeHuanbHbIE U HETTIOTEHIIMATIbHBIE CUJIbl. CBsI3b PA0OThI HEMOTEHIIMAIBHBIX CHJT
C U3MEHEHUEM MEXaHUYECKON YHEPTUH CUCTEMBI TEJl. 3AKOH COXPAHEHUSI MEXaHUYECKON
DHEPTHH.

Ypyrue v Heynpyrue CTOJIKHOBEHUSL.

TexHuueckrue YCTPOWCTBA U IMPAKTUYECKOE IIPUMEHEHHUE: BOIOMET, KOIED,
MPYKUHHBIN MUCTOJIET, TBUKEHUE PAKET.
Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCa.

PeakTuBHOE NBUKEHUE.

[lepexo moTeHIIMAIBLHOM SHEPTUN B KHHETUYECKYIO U 00paTHO.
Yuenuueckuii sxcnepumenm, rabopamopHvle pabomoi

N3yuyenune abCOMOTHO HEYIIPYTOTO y/lapa C MOMOIIbIO IBYX OJMHAKOBBIX HUTSHBIX
MAasITHUKOB.

HccnenoBanue cBsi3u pabOThI CUJIbI C U3MEHEHUEM MEXaHWYECKOM SHEPIHM Tela
Ha NPUMEPE PACTSHKEHUS PE3UHOBOIO XKI'YTa.

Pa3nen 3. MosiexkyasipHasi pu3uka U TepMOAUHAMUKA
Tema 1. Ocnoevt MoONEKYNAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO-KUHETUYECKON TEOPUU M HX OIMBITHOE
obocHoBanue. bpoyHoBckoe gBuxkenue. Judbdysus. Xapakrep IBWKEHUS W
B3aUMOJICHCTBUA YaCTHUI] BenlecTBa. Mo1eJI CTPOEHHUS Ta30B, )KUIAKOCTEN U TBEPABIX TEN
1 00bsSICHEHHE CBOMCTRB BEIIECTBA HA OCHOBE ATUX Mojeeil. Macca u pa3Mepsl MOJIEKYI.
KommuecTBo BemnectBa. [loctossHaass ABoraspo.

TeroBoe paBHOBecue. Temmneparypa m e€ usMmepenue. lllkana Ttemmeparyp
Llenscus.

Mogenbs uaeanbHOro raza. OCHOBHOE ypaBHEHUE MOJICKYISIPHO-KMHETUYECKOM
TEOPUHU UJICATBHOTO raza. AGCOIIOTHAS TeMIepaTypa Kak Mepa CpeIHeH KHHETUYECKOM
SHEPrUU TEIUIOBOTO ABMKEHUA yactull ra3a. lllkama temneparyp KenbBuna. ['azoBbie
3aKoHbl. YpaBHeHue MenneneeBa—Knaneiipona. 3akon J[lanpToHa. WM3omporiieccsl
B MJICAJTLHOM Ta3e C MOCTOSTHHBIM KOJIMYECTBOM BelecTBa. [ padudueckoe npencraBienme
M30IPOIIECCOB: U30TEpPMa, U30X0pa, N300apa.

Texauueckue yCcTporucTBa U MPAKTHUECKOE MPUMEHEHHE: TEPMOMETP, OapomeTp.



Llemoncmpayuu

OnBITHI, JOKA3bIBAIOIINE JUCKPETHOE CTPOCHHE BEIIECTBA, (oTOrpaduul MOJIEKYIT
OPraHUYECKUX COCAUHECHUMU.

OnbiThl 10 U y3Un KUIKOCTEH U Ta30B.

Mopenb GpOyHOBCKOTO JBUKEHUS.

Mopens onbita [TepHa.

OnBbIThI, TOKA3bIBAIOIINE CYHIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3aUMOIEUCTBUA.

Mogens, HIUTIOCTpUpPYIOLIas MPUPOAY AABICHHUS I'a3a HA CTEHKU COCY/Ia.

OMBITHL, WIUTIOCTPUPYIOIIUE YPABHEHUE COCTOSIHUS UIEATBHOTO Ta3a, U30MPOLECCHI.
Yyenuueckuii sxcnepumenm, 1abopamophvle pabomol

Omnpenenenre Macchl BO3yXa B KJIIACCHON KOMHATE HAa OCHOBE MU3MEPEHUI 00bEMa
KOMHATBI, JaBJICHUS U TEMIIEPATypPhl BO3AyXa B HEMl.

HccnenoBanue 3aBUCUMOCTY MEXKY IapaMeTpaMu COCTOSIHUS Pa3peKEHHOIO rasa.

Tema 2. Ocnoevl mepmoounamuxu

TepmoannamMuueckass cucremMa. BHYTpPEHHsAs DJHEPIrUs TEPMOJWHAMUYECKOU
cucteMbl U crnocoObl e€ u3meHeHus. KomudectBo TemioTsl U pabota. BHyTpeHHss
DHEPIusl OJHOATOMHOTO HAEANBHOTO rasa. Buael Teronepenadn: TEILUIONPOBOJHOCT,
KOHBEKIIMSA, M3JIy4eHHUE. YIelbHAas TEIIOEMKOCTh BellecTBa. KOIMYECTBO TEIIOTHI
IIPH TEIJIONEpeIaye.

[TonsiTue 06 agnadbataoM npouecce. [lepBrlii 3akoH TepMoarHaMUKU. [Ipumenenue
NEPBOTr0 3aKOHA TEPMOJMHAMUKHM K H3ompoueccaM. I['papuyeckas HHTEpHpeTALMS
paboTHI raza.

Btopoii 3akoH TepMoguHamMuki. HeoOpaTuMoCTh MpOLIECCOB B MIPUPO/IE.

TeroBble MammHbl. [TpuHIUIBL eicTBUS TerIoBbIX MamuH. [IpeoOpazoBanus
HHEPrUu B TEIUIOBBIX MamnHax. KoaduuneHT noae3Horo AeicTBUs TEMI0BOM MAIIMHBI.
[Huxn KapHo u ero kodh@dUIIMEHT MOJIE3HOTO NEUCTBUS. DKOJOTHYECKHE MPOOJIEMBI
TEIJIOOHEPTETUKU.

TexHrueckre yCTpouCTBa U MPAKTUUYECKOE MPUMEHEHUE: IBUTAaTEIb BHYTPEHHETO
CropaHusi, ObITOBON XOJOAMIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3meHeHne BHYTpEHHEH 3HEpruu Tena MpU COBEPUIEHUH PaOOThI: BBUIET MPOOKH
u3 OYTBUIKM TIOJT IEUCTBUEM C)KAaTOTO BO3yXa, HarpeBaHue s¢upa B JaTyHHOU TPyOKe
yTEM TpeHUs (BUIECOAEMOHCTpALus).

N3MeHneHne BHyTpeHHEW »Hepruu (TemmepaTypbl) Tejla NpH Teruionepenaye.

OnebIT 110 a1MabaTHOMY PaCIIMPEHUIO BO3TyXa (OTBIT C BO3AYIIHBIM OTHUBOM).

Mopenu mnapoBoil TypOWHBI, JBUTATENs] BHYTPEHHETO CrOpPaHUs, PEAKTUBHOTO
JIBUTATEIISI.

Yuenuueckuui sxcnepumenm, 1abopamopHule pabomoi

N3mepenne ynenbHON TENIOEMKOCTH.



Tema 3. Azpezammnsvie cocmoanusn eeuwecmea. Dazoevle nepexoonvl

[TapoobOpa3oBanue u KoHjeHcalusa. Mcnapenue u kuneHue. AOCOTIOTHas U
OTHOCUTEIIbHAsA BJIAXHOCTh BO3AyXa. HacelmeHHbld mnap. YaenbHas TEIUIOTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMITEPATYPhl KUTICHHS OT JIaBJICHUSI.

Teépnoe Tenmo. Kpucrammuueckue u amopdHbie Tejaa. AHU30TPOMNHUS CBOMCTB
kpuctauioB. JKugkue kpuctauibl. CoBpeMeHHble Matepuanbl. [liaBiaeHue wu
KpUCTaJLTU3aIMA. Y IeJbHasl TerioTa miaBieHus. Cyoaumarius.

YpaBHEHHUE TEIIOBOTO OanaHca.

TexHnyecKue yCTpouCTBa U MPAKTUYECKOE MPUMEHECHHE: TUTPOMETP U TICUXPOMETD,
KaJOPUMETP, TEXHOJOTUU IIOJYYEHUS COBPEMEHHBIX MAaTEpUAIOB, B TOM YHCIE
HAaHOMAaTEPHUAJIOB, 1 HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACBIIICHHBIX TAPOB.

Kunenue npu moHM>XKEHHOM JIaBJICHUMU.

CnocoObl U3MEPEHUS BIIAYKHOCTH.

Habmronenue HarpeBaHus M IJIaBJICHUS KPUCTAUTMYECKOTO BEIIISCTRA.

JleMOHCTpanusi KpUCTaIOB.

Yuenuuecxuii sxcnepumenm, 1abopamopHole pabomwl

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

Pa3znen 4. JnekTpoaguHAMMKA
Tema 1. dnekmpocmamuka

DJIeKTpU3alus TeA. DJIEKTPUUYECKUU 3apsi. J(Ba BHAa 3JIEKTPUUECKUX 3apsAOB.
[IpoBOAHUKH, NTUDIIEKTPUKHA W TMOJYNPOBOJHUKH. 3aKOH COXPAHEHUS DIJIEKTPUUYECKOTO
3apsna.

B3aumoneiictBue 3apsanoB. 3akoH Kymona. ToueuHblil 3ieKTpUYECKUN 3apsi.
Onextpudeckoe nosie. Hanpssk€HHOCTB 3nekTpuyeckoro nodst. [lpuHnyn cynepno3unun
ANEKTPUYECKUX NOJIeh. JIMHNN HanpssKEHHOCTH SJIEKTPUYECKOTO TOJIS.

PabGora cun anextpoctatudyeckoro mojis. IloreHuman. Pa3HOCTh MOTEHIIHUAIIOB.
IIpoBOAHUKM M JUINEKTPUKH B DJIEKTPOCTATUYECKOM Ioje. JludimekTpudeckas
IIPOHUIIAEMOCTb.

OnexktpoémkocTs. KoHaeHcaTop. DIeKTpOEMKOCTh IUIOCKOTO KOHJEHCaTopa.
DHeprus 3apsLKEHHOTO KOHAEHCATOPa.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE:  DIIEKTPOCKOIL,
AIIEKTPOMETpP,  DJIEKTpOCTAaTHYECKas  3alluTa, 3a3eMJICHHE  BJIEKTPONPUOOPOB,
KOHJICHCATOP, KOMUPOBAJIBHBIN alapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHLMII AECUCTBUS DJIEKTPOMETPA.

B3auMoenicTBre Ha3IEKTPU30BAHHBIX TEIL.

DIIEKTPUUECKOE TOJIE 3aPSIKEHHBIX TEI.

IIpoBOAHUKH B JIEKTPOCTATUYECKOM IIOJIE.

DIIEKTPOCTATUYECKAs 3aLIUTA.



JIMBAEKTPUKY B DJIEKTPOCTATHYECKOM TMOJIE.

3aBUCHUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT IUIOLIAAU IUIACTHH,
pacCTOAHUS MEXKIY HUMU U JUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHIEHCATopa.
Yuenuueckuii sxcnepumenm, 1abopamoptule pabomol

N3mepeHne 371eKTpOEMKOCTH KOHAEHCATOpa.

Tema 2. Ilocmoannustii anekmpuueckuit mok. Toku e paznuunvix cpeoax

DJIEKTPUYECKUM TOK. Y CIIOBUS CYIIECTBOBAHUS JIEKTPUUECKOTO TOKa. MIcTOUHUKH
Toka. Cuna Toka. [locTosHHBII TOK.

Hanpsoxenue. 3akon Oma 11 y4acTKa LETu.

DNEKTPUYECKOE  CONPOTUBIICHHE.  YIEIbHOE  COINPOTHUBIICHHE  BEILECTBA.
[TocnenoBaTenbHOE, TAPAIJIETBHOE, CMEIIAHHOE COCIMHEHHE MMPOBOJHUKOB.

Paborta anexTpudeckoro Toka. 3akoH Jxoyns—JIenna. MomHOCTb 3IEKTPUUECKOTO
TOKa.

DIIEKTPOJABHKYIIAS CUJIA U BHYTPEHHEE CONPOTHUBJIEHUE MCTOYHHKA TOKA. 3aKOH
Owma 171 MoHOM (3aMKHYTOM) AyiekTpuueckoi renu. KopoTkoe 3ambikaHue.

DJIEKTPOHHAs! MPOBOJUMOCTh TBEPJBIX METAILIOB. 3aBUCUMOCTb COIMPOTUBIICHUS
METAJJIOB OT TemIiepaTypbl. CBEpXIpOBOIUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOWCTBA ANEKTPOHHBIX ITyYKOB.

[TonynpoBoauuku. CoOCTBEHHAs U MPUMECHAsI TPOBOAUMOCTH MTOJTYNPOBOHUKOB.
CoiictBa p—Nn-nepexona. [lomynpoBoAHUKOBbBIE TPUOOPHI.

DIIEKTPUYECKHM TOK B PACTBOPAX U PACIIABAX AJIEKTPOJIUTOB. DIEKTPOJIUTHUECKAS
JIACCOIUALIMS. DIICKTPOJIU3.

DJIeKTpUYEeCKUl TOK B razax. CaMOCTOSITENbHBI U HECAMOCTOATEIIbHBIN pa3psil.
Monnus. [1nazma.

TexHuuecKkre yCTpOMCTBA U MPAKTUYECKOE TPUMEHEHHE: aMIIEPMETP, BOJIBTMETD,
peocTar, UCTOYHUKHU TOKa, DJICKTPOHArpeBaTeIbHbIE MPUOOPHI, IJIEKTPOOCBETUTEILHEIC
npuOOpbl, TEPMOMETP COMNPOTUBJICHUS, BAaKyyMHBIH JHOJ, TEPMUCTOPHI U
(boTOpE3UCTOPHI, OIYIPOBOJHUKOBBIN AUO/I, TaIbBAHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HapsHKEHUS.

3aBUCHUMOCTb COIPOTUBIICHUS IIUINHAPUIECKUX MPOBOJHUKOB OT JUTUHBI, TUIOIIAIN
MIOIIEPEYHOr0 CEYEHUS U MaTepuasa.

CwmeniaHHOE COEIMHEHUE MPOBOJHUKOB.

[Ipamoe  wm3MepeHHe  BIEKTPOABWKYLIEH  cwibl.  KOpOTKOEe — 3aMbIKaHHE
rajJbBaHUYECKOIO 3JIEMEHTA U OLIEHKA BHYTPEHHETO COMTPOTUBIICHUS.

3aBUCUMOCTB COMPOTUBJICHUS METAJIJIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTB JIEKTPOJIUTOB.

HckpoBoii pa3psia U IpOBOAUMOCTE BO3/1yXa.

OaHOCTOPOHHSIS TPOBOAUMOCTD AUOA.



Vuenuueckuii sxcnepumenm, 1abopamophvie pabomol

M3yueHune CMEIaHHOTO COCTUHEHHUS PE3UCTOPOB.

W3MepeHne SIeKTPOJABMKYIIEH CHJIBI HMCTOYHMKA TOKA M €ro BHYTPEHHETO
CONPOTHUBJICHUSL.

Hab6nronenue anextponmsza.

MexnpeaMeTHbIE CBSA3H

Nzyuenune kypca ¢puzuku 6a30Boro ypoBHs B 10 kjacce OCyIIECTBISETCS ¢ YIETOM
COJIEpKaTENIbHBIX MEXIPEAMETHBIX CBSI3€U C KypcaMu MaTEMaTUKW, OMOJIOTUH, XUMUU,
reorpauu U TEXHOJIOTUH.

Meoicnpeomemnvie nowsimusi, CBSI3AHHBIE C M3YYEHHEM METOJOB HAYYHOTO
MO3HAHUS: SIBJICHUE, Hay4YHbIN (akT, runote3a, puznueckas BEIMYUHA, 3aKOH, TEOPUS,
HaO0JI0ICHHUE, SKCIIEPUMEHT, MOJICIIMPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuxa: penieHHEe CHCTEMbl ypaBHEHUH, JMHEWHas (QyHKUuUsA, napadorna,
runepOosia, ux rpaduku U CBOMCTBA, TPUTOHOMETPUUECKHE (PYHKIIUU: CUHYC, KOCUHYC,
TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXJAECTBO, BEKTOPHl U HX
MPOEKIIMKM HAa OCH KOOPJIMHAT, CII0KEHUE BEKTOPOB.

buonocus: MexaHuueckoe NBUXKEHHUE B JKUBOM mpupone, nuddysus, ocmoc,
TEIJIOOOMEH KUBBIX OPraHU3MOB (BUJBI TEIUIONEPEaaun, TEIJIOBOE PaBHOBECHE),
ANIEKTPUUYECKUE SIBJICHUS B dKUBOU MPUPOJIC.

Xumusi: TUCKPETHOE CTPOCHHE BELIECTBA, CTPOCHHE aTOMOB U MOJEKYJ, MOJIb
BEIIECTBA, MOJISIPHAS MAacca, TEIJIOBBIE CBOMCTBA TBEPABIX TEN, KUJIKOCTEH W Ta30B,
AIIEKTPUUYECKUE CBOMCTBA METAJIIOB, DJIEKTPOJIUTHYECKAs TUCCOIMALINS, TaJIbBaHUKA.

T'eoepagus: BMaxxHOCTH BO3/yXa, BETPhI, 0apOMETp, TEPMOMETD.

Texnonocus: mpeoOpa3zoBaHUE JBWKEHUN C HCIOIH30BAHUEM MEXaHU3MOB, yU&T
TPEHUsSI B TEXHUKE, MOJIIUIHUKY, HUCIOJIb30BaHUE 3aKOHA COXPAHEHUs] HMMITyJibCca
B TeXHHUKE (pakeTa, BOJOMET M JIpyrue), NBUraTteib BHYTPEHHETO CTOPaHMUs, MapoBast
TypOuHa, OBITOBOM XOJIOIUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUH MOTYyUYCHHS] COBPEMEHHBIX
MaTepuajioB, B TOM YHUCJIE€ HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTUHU, JIEKTPOCTATHYECKAs
3allliTa,  3a3eMJICHHE  DJEKTPONpuUOOpOB,  KCEPOKC,  CTPYHMHBIA  TPHUHTED,
AJIEKTpOHArpeBaTeIbHbIC TPUOOPHI, JIEKTPOOCBETUTEIbHBIE TPUOOPHI, TaJIbBAaHUKA.

11 KJIACC
Pa3znen 4. JnekTpoaguHaMuKa
Tema 3. Maznummnoe none. I1eKmpoOMaCHUMHAA UHOYKYUS

IlocTossnHble MaruuThl. B3ammojelCTBHUE IIOCTOSIHHBIX MAarHuTOB. MarnuTHoe
nosje. BekTop MarHUTHOW MHAYKUMHU. lIpMHOMII Cynepno3uiMy¥ MarHUTHBIX ITOJIEH.
JIvHuM MarsuTHOM MHAYKUMK. KapTuHa TMHUA MarHUTHON UHAYKIHUH I1OJI TOCTOSIHHBIX
MarHuTOB.

MarauTtHoe 1nosie NpoBOJAHUKA ¢ TOKOM. KapThHa JIMHUN MHIYKIIMA MAarHUTHOTO
MOJIS1 JJIMHHOTO MPSIMOTO MPOBOJIHUKA U 3aMKHYTOT'O KOJIBIIEBOTO TPOBOJHUKA, KATYIIKH
¢ TokoM. OnbIT Opcrena. BzaumoaeiicTBue NnpoOBOJHUKOB C TOKOM.



Cuna AMnepa, €€ MOAyJIb U HAIIPaBJICHHUE.

Cuna Jlopenna, e€ MoAylb U HampaBieHue. JIBUKeHHE 3apsHKEHHOW YaCTUIIbI
B OJIHOPOIHOM MarHuTHOM mose. Pabota cuiel Jlopenna.

SIBneHHE PNEKTPOMArHUTHOM MHAYKIMH. [IOTOK BEKTOpa MarHMTHOM WMHAYKLUU.
DNEeKTPOABMXKYLIAs CUJIa MHIYKIMH. 3aKOH JIEKTPOMAarHuTHON nHaykunun dapazes.

BuxpeBoe  snekTpuueckoe — moje.  DIEKTPOABWXKYINAS ~ CHWJla  MHIYKUUHU
B [IPOBOJHUKE, IBUKYIIEMCS ITOCTYNATEIbHO B OAHOPOJHOM MarHUTHOM MOJIE.

[IpaBuno Jlenna.

NHIyKTUBHOCTS. SBrienune CaMOUHIYKIIMH. DNEeKTPOABUKYIIAS cuJia
CaMOMHAYKIIUH.

DHeprusi MAarHUTHOTO TOJIS1 KATYIIKHA C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHUuecKkre yCTpPOMCTBA M IPAKTUYECKOE IIPUMEHEHHE: ITOCTOSHHBIE MAarHUTHI,
AJEKTPOMArHUTHI,  JJIEKTPOJBUIAaTElb,  YCKOPUTENM  DJIEMEHTAPHBIX  YacCTHII,
WHYKIIMOHHAS TIE€Yb.

Jlemoncmpayuu

OmnebIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOIO ITy4YKa MArHUTHBIM TIOJIEM.

JIvHUYM MHIYKIIMA MAarHATHOTO TTOJISL.

B3aumoperictBre 1ByX IPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuiibl JIopeH11a Ha HOHBI SJIEKTPOJIUTA.

SIBIIeHUE PIEKTPOMArHUTHON MHIYKIIUU.

[Tpasuio Jlenna.

3aBUCUMOCTb JJICKTPOABMKYIIEH CUJIbI HHIYKIIMM OT CKOPOCTH H3MEHEHUS
MAarHUTHOI'O MOTOKA.

SIBneHne CaMOMHTYKIIHUH.

Yuenuueckuu sxcnepumenm, 1abopamopHule pabomol

N3ydyeHne MaraHuTHOrO MoJist KaTyLIKH C TOKOM.

HccnenoBanue neicTBUs MOCTOSHHOTO MAarHUTa HA PAMKY C TOKOM.

UccnenoBanue siBIEHUS 3JIEKTPOMATHUTHOM UHAYKIIHH.

Pasznen 5. Kone6aHnusi 1 BOJIHBI
Tema 1. Mexanuueckue u IneKmpomazHumHbsle KoJ1e0anus

Konebarenbhas cucrema. CBOOOIHBIE MEXaHUYECKHE KoJieOaHus. ["apMoHnUecKre
konebanus. [lepuon, yacrora, ammuutyna u ¢asza koieOanui. [IpyKUHHBIA MasSTHUK.
MarteMaTtuyeckuii MasiTHUK. YpaBHEHHE TrapMoHHUYecKuX koiyiebanuil. [IpeBpamieHue
HHEPrUM MPU TAPMOHUYECKUX KOJICOAHUSX.

Konebarenbupiii KOHTYp. CBOOOAHBIC AJIEKTPOMArHUTHBIC KOJIEOAHUSI B UI€ATBHOM
K0JIe0ATeIbHOM KOHTYpE. AHANOTUSI MEXI1Y MEXaHUYECKUMHU U 3JIEKTPOMArHUTHBIMU
koneOanusimu. ®opmyna Tomcona. 3aKOH COXpaHEHUS OJHEPIMM B UACAJIHLHOM
K0JIe0aTeIbHOM KOHTYpE.



[IpencraBiaeHre o 3aTyXalIIUX KoJeOaHHUAX. BbIHYXIEHHbIE MEXaHUYECKUE
koseOanusi. Pezonanc. BoiHy ) AeHHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMSI.

IlepemenHsblil Tok. CHHYCOMIANBHBIN MEPEMEHHBIN TOK. MOIIHOCTh NEPEMEHHOIO
TOKa. AMIIIUTYTHOE U IEHCTBYIOIEE 3HAYCHHUE CHUJIbI TOKA U HAIIPSKCHUS.

Tpanchopmarop. IlpousBoactBo, mepenada U MOTPEOIICHHUE DBICKTPUUECKON
DHEPrur. OKOJOTWYECKHE PHUCKH IIPU MPOU3BOJACTBE 3NEKTposHepruu. KymnbTypa
WCIIOJIb30BaHUS JIEKTPOIHEPTUM B TIOBCETHEBHOM )KU3HH.

TexHuyeckue ycTporucTBa M NPAKTHYECKOE IPUMEHEHHE: IEKTPUUECKUM 3BOHOK,
TeHEPATOP IMEPEMEHHOTO TOKA, JIMHUM JJIEKTPOIepeaay.
Jlemoncmpayuu

HccnenoBanue mnapaMeTpoB — KoseOaTenbHOM  cUCTEMbl  (MPYKUHHBIA — WJIH
MaTE€MaTUYECKUI MASITHUK).

Habmronenue 3aryxaromux KojieOaHUH.

HccnenoBanune CBOMCTB BBIHYKIEHHBIX KOJI€OaHUH.

Habmronenue pezonanca.

CBOOOHBIE 3TIEKTPOMArHUTHBIE KOJIEOaHMUS.

OcmuorpaMmsl - (3aBUCMMOCTH  CHJIBI  TOKa W HAlpsDKEHUS OT BPEMEHH)
JUISL 3JIEKTPOMArHUTHBIX KOJIeOaHMil.

Pe3oHaHnc 1mpu  1mocineAoBaTENbHOM — COEAMHEHHWH — PE3UCTOPa,  KaTyLIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopeinp TMHUM 3JEKTPOIIEpe1adHm.
Yuenuueckuu sxcnepumenm, 1abopamopHule pabomol

HccnegoBanue 3aBUCUMOCTY NIEPUOJIAa MAJIbIX KOJIEOAHU Ipy3a Ha HUTHU OT JJIMHBI
HUTHU U MaccChl rpy3a.

HccenepoBanue MepeMEHHOT0 TOKA B IIEMHU U3 MOCJIEN0BATEIBHO COEAMHEHHBIX
KOHJIEHCATOpa, KaTYIIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u IneKmpoMazHUMHbLE 0TTHbL

Mexanuueckue BOJIHBL, yCiIoBUS — pacnpoctpaHeHus. Ilepuon. CkopocTtb
pacnpocTpaHeHUs U JUIHa BOJIHbL. [lonepeunslie u mpooibHbIe BOIHBL. HTEppepeHus
U AUPpaKIys MEXaHUYECKUX BOJIH.

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

DONEeKTpOMAarHUTHBIE BOJIHBI. YCIIOBUS W3JIy4EHHUS JJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuenTtanus BekTopoB E, B, v B snexkrpomarHutHOi BojHe. (CBOMCTBa
AJIIEKTPOMATrHUTHBIX BOJH: OTpPa)KE€HUE, MPEJIOMIIEHUE, TOoJApU3alus, AuPpaxkus,
uHTepdepeHius. CKopocTb JEKTPOMArHUTHBIX BOJIH.

[[Ikana SJIEKTPOMAarHWTHBIX BOJH. [IpUMeEHEHWE OSIEKTPOMATHUTHBIX BOJIH
B TEXHUKE U OBITY.

[TpuHLMIIBI paIUOCBA3U U TENEBUACHUA. Pagnonokanus.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CpEe.Ibl.

TexHuyeckue yCTpOWCTBA W INPAKTUYECKOE TNPUMEHEHHE: MY3BIKAJIbHBIC
WHCTPYMEHTHI, YyJIbTPA3BYKOBas [MATHOCTHKA B TEXHUKE M MEIWIIMHE, panap,
panuonpuéMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBY-neun.



Jlemoncmpayuu

O0bpazoBanue 1 pacrpoCTpaHEHNUE MOMEPEUHBIX U TPOAOIBHBIX BOJIH.

Koneburomieecs Teo Kak HCTOYHUK 3BYKa.

Habmoienue otpaskeHus U IpeJoMIICHUS] MEXaHUYECKUX BOJIH.

Habmtonenue nareppepeHiiuy u AMPpakiuy MEXaHUIECKUX BOJIH.

3BYKOBOM pE30HaHC.

HabutoieHue cBsi3u rpOMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIUTYI0M U 4aCTOTOU
KoJIe0aHuM.

HccnenoBanue CBOWCTB 3JEKTPOMArHUTHBIX BOJIH: OTPAa)KEHUE, MPEIOMIICHHE,
noJisipu3anys, 1udpaxkuus, HHTepepeHIINs.

Tema 3. Onmuka

I'eomerpuyeckas ontuka. IIpsMosMHEHOE paclpOCTPaHEHHUE CBETA B OJTHOPOJHOM
cpene. JIyud cBera. ToueuHblii HCTOYHUK CBETA.

OtpaxeHnue cBeTa. 3aKoHbl OTpaxkeHus cBeTa. l[locTpoeHue wu300pakeHUM
B IUTOCKOM 3€pKaJIe.

[IpenomiieHne cBeTa. 3aKOHBI IPEJIOMJICHUS CBeTa. AOCOIIOTHBIA MOKa3aTelb
npenomiieHus. [lomHoe BHyTpeHHee oTpaxkeHue. IlpenenpHbIi  yros IOJHOTO
BHYTPEHHETO OTPAXKECHUS.

Hucnepcus ceeta. CiioxxHbIl cocTaB 0enoro cBera. Ler.

Cobuparomye 1 pacceuBarolue JUH3bl. ToHKas nuH3a. POKYCHOE PacCTOSHUE U
ONTUYECKasi cujaa TOHKOW JuH3bL. [locTpoeHune wu3zo0pakeHUdd B COOHMpaOIIUX U
pacceuBarolmux JinH3ax. PopMyra TOHKOMN JIMH3BL. Y BEJIMUCHUE, JaBAEMOE JINH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUIECKOUN ONITHUKHU.

BonnoBas onrtuka. MaTepdepenius cBera. KorepeHTHble UCTOYHUKH. Y CIOBHS
HAOJIOICHUS] MaKCUMyMOB M MHUHHMYMOB B HHTEP(EPEHIIMOHHON KapTUHE OT ABYX
CUH(a3HBIX KOT€PEHTHBIX UCTOUHUKOB.

Hudpakuus ceta. Judpakiuonnas pemeérka. YciaoBue HaOMIOIECHUS TIIaBHBIX
MaKCUMYMOB IpY NaJ€HUH MOHOXPOMAaTUYECKOTO CBETA HAa TU(MPAKIIMOHHYIO PEIIETKY.

[Tongapu3zanus ceera.

TexHuyeckue ycTpoicTBa U MPaKTUYECKOE MPUMEHEHHE: OUKH, JIyTa, (hoToarmapar,
POEKLMOHHBIN amnmapar, MUKPOCKOII, TEJIECKOIl, BOJJOKOHHAs ONTHKA, TU(paKIUOHHAS
pEIETKA, MOJISIPOUL.

Jlemoncmpayuu

[IpsimosMHENHOE  paclpOCTpaHEHHE, OTPAKEHWE W NPEJOMIICHUE  CBETA.
OnTuyeckue npuOOpHI.

[TonHo€e BHYTpeHHEE OTpakeHUE. Moenp CBETOBOAA.

HccnenoBanune CBOMCTB N300paykeHU B TMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOIIA.

Habmronenue nnrepdepenimu crera.

Habnronenue nudpakiyu ceera.

Hab6nronenue qucnepcun cBera.



[Tonmy4yeHue cekTpa ¢ MOMOIIBIO PU3MBI.
[TomydyeHue crexTpa ¢ MoMOIIbIO TU(PPAKITMOHHON PEIIETKH.
Habmronenue nossipu3anum cBera.

Yuenuueckuii sxcnepumenm, 1a6opamopHole pabomol
N3mepenune nmokaszaresns NpeioMIICHUS CTEKIIA.
HccnenoBanue cBOMCTB M300paKeHUH B TUH3AX.
Habmronenue nucnepcuu cBera.

Pa3znen 6. OCHOBBI ClIEIIHAJIBHOM TEOPUU OTHOCUTEIBHOCTH

['panuibl OPUMEHUMOCTH KJIacCM4Yeckoil MexaHuku. Iloctynmarsl cnennanbHON
TEOPUH OTHOCUTEIBHOCTH: HWHBAPUAHTHOCTH MOJYJSl CKOPOCTH CBETa B BaKyyMe,
MIPUHIIUIT OTHOCUTEIBHOCTH DUHINTEHHA.

OTHOCUTENBHOCTh OJITHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHM M COKpallleHUE
JUTAHEL.

DHEprusi U UMITYJIbC PEIITUBUCTCKON YACTHUIIBI.

CBs3b MacChl C SHEPTUEH U UMITYJILCOM PEIATUBUCTCKON YaCTUIIBI. DHEPIUs TOKOSI.

Pa3znen 7. KBantoBas ¢usuka
Tema 1. Dnemenmot K6anmoeoIl ONMUKU

®otonbl. Gopmyna [lnanka cBsi3u >HEpruu GOTOHA C €ro YaCTOTOH. DHEPrus u
UMITYJIbC (POTOHA.

OtkpeiTue u ucciaegoBanue Qotoddpdekra. OmnbiTel A.I'. CroneroBa. 3aKOHBI
dotorpdexra. YpaBuenue OitHmreitHa mius  poroaddexra. «Kpacnas rtpanuiay
dboTorddekra.

JlaBnenue cBera. OnbiTel I1.H. JIeOenena.

XHUMHUYECKOE JICUCTBUE CBETA.

Texnuueckue yCTpoWCTBA M MPAKTUYECKOE TMPUMEHEHHE: (OTOIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®oT03(¢deKT Ha YCTaHOBKE C IMHKOBOM TIIACTHHOM.

Uccnenosanue 3akoHOB BHEMIHETO (oToddeKTa.

Cseronuon.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mopens aroma Tomcona. OmbiTel Pesepdopna mo paccessHUIO —0-4acTHIIL.
[Tnanerapuas moaens atoma. [loctymnarst bopa. M3nyuenue u mornomenue GOTOHOB MpU
Mepexo/ie aToMa € OJIHOrO YPOBHS SHEpPruu Ha Apyroil. Buasl cnektpoB. CriekTp ypoBHEN
DHEPIUM aToMa BOAOPOAA.

BonnoBeie cBoucTtBa uyactun. Bomubl ne bpounsa. KopnyckynsspHo-BOIHOBOM
Ty aJIA3M.

CHoOHTaHHOE U BBIHYKJAEHHOE U3TyYEHUE.

TexHuueckue yCTpOMCTBA U MPAKTUYECKOE NPUMEHEHUE: CIIEKTPAJIBbHBIN aHAIN3
(ciexTpocKoI), a3ep, KBAHTOBbIN KOMIBIOTED.



Jlemoncmpayuu
Monens onsita Pesepdopna.
Omnpenenenue IJIMHBI BOJIHBI JIa3epa.
HaGnronenue muHEHYaThIX CIEKTPOB U3ITYICHHUS.
Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamoptvle pabomol
HaGnronenue nuaeiyaToro cnekTpa.

Tema 3. Amomnoe a0po

OKCHEpPUMEHTBI, JOKa3bIBAIOIIUE CJOXKHOCTh CTpoeHus sAnpa. OTKpbITHE
paanoaktuBHOCTH. OmnbIThl Pesepdopaa mo ompeneneHuio cocraBa paguoaAKTUBHOIO
usnydenus. CBolcTBa anbda-, 6eTa-, raMMa-u3iydeHus. BiausiHue painoakTUBHOCTU Ha
YKUBBIE OPTaHU3MBI.

OtkpeiTHe TpoTOoHa M HeWTpoHa. Hykmonnas Mopens sapa ['eiizenOepra—
MBanenko. 3apsa sapa. MaccoBoe uucino sapa. M3otonsl.

Anbba-pacniaa. DIeKTPOHHBIA U MO3UTPOHHBIN OeTa-pacrnajn. ['amMma-uzmydeHue.
3aKOH paIMOaKTUBHOIO pacnaja.

DHeprus CBA3M HYKJIOHOB B sifpe. SAnepubie cuibl. Jlepekt Macchl siapa.

SnepHble peakuuu. JleneHue U CUHTES sI€ep.

SAnepubrit peaktop. Tepmosinepubiii cuHTe3. [IpoOaeMbl U MEPCIEKTUBHI SIEPHOM
DHEPIreTUKH. DKOJOTHYECKUE ACTIEKTHI IAEPHON YJHEPTETUKMU.

DneMeHTapHble YacTULbl. OTKPBITUE MTO3UTPOHA.

MeToabl HAOTIOIEHUS M PETUCTPALIMN DJIEMEHTAPHBIX YaCTHII.

dyHaMeHTalIbHbIE B3auMOoieicTBUs. EMUHCTBO (u3nueckoil KapTUHBI MUpA.

TexHudeckue yCTpOHMCTBA M INPAKTUYECKOE IPUMEHEHME: JO3UMETp, Kamepa
Buiibcona, sinepHblil peakTop, aToMHasi 0omoa.
Jlemoncmpayuu

CUY€TUnK HOHU3UPYIOLIUX YaCTHLI.
Yuenuueckuii sxcnepumenm, 1abopamopnvle pabomuwl

NccnenoBanue TpekoB yacTuil (110 TOTOBBIM (poTorpadusim).

Pa3nes 8. Dy1eMeHTBI ACTPOHOMMY M ACTPOPUIUKH

Otanbl pa3BUTHs acTpoHOMUH. lIpukiagHOoe MU MHPOBO33PEHUYECKOE 3HAUCHHE
aACTPOHOMHU.

Bun 3BéznHoro Heba. Co3Besnus, sipkue 3BE3/bl, IUTAHEThI, UX BUJIMMOE JIBIXKCHHE.

ConneuyHas cucrema.

Counnne. ConHeyHas akTUBHOCTh. McTounuk sHeprun CosHia v 3BE3/1. 3BE3/bI, UX
OCHOBHBIE XapaKTEPUCTHUKU. J[MarpamMmma «CeKTpaJIbHbIN KJIACC — CBETUMOCTBY. 3BE3/1bI
IJIABHOW ITOCJIEI0BATEIBbHOCTH. 3ABUCUMOCTb «Macca — CBETUMOCTb) JUJIS 3BE3]T TJIABHOU
NOCJIEIOBAaTENbHOCTH. BHyTpeHHee cTpoeHue 3BE34. COBpPEMEHHBIE NPEICTaBICHUS
O MPOUCXOXKACHUU U 3BoMoUMK CoJHIA U 3BE3/. DTambl XKU3HH 3BE3I.

Muneunstii [1yTe — Hama ["anaktuka. [Tonoxenue n nprxenne Connua B ['anaktuke.
Tunel raiakTiK. PaguoranakTuku v kBazapbl. YEpHbIE ObIPHI B IApaXx rajJakTHK.



Bcenennas. Pacmupenue Bcenennoil. 3akon Xa00sia. PasOeranue ramgakTuk.
Teopus bosbioro B3psiBa. PETMKTOBOE H3TyYEHHUE.

Macmrabnas ctpyktypa Beenennoit. MeTtaranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.
Yuenuuecxue nabnrooenus

HaGnronenuss HEBOOpPYKEHHBIM TIJ1a30M  C  HCIOJIb30BAHMEM KOMIIBIOTEPHBIX
MPWIOKEHUH ISl OTPEIeTICHUS MOJI0XKEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JIaTy:
OCHOBHBIE c03Be3usi CEBEPHOIO MOTYIIAPUS U SIPKUE 3BE3/IBL.

Ha6nronenus B reneckon JIynsl, mianet, Mueunoro [TyTu.

O0o0maruiee NOBTOpeHUE

Ponb ¢pu3nku 1 acTpOHOMHUH B SKOHOMHYECKOM, TEXHOJIOTUYECKOM, COLMANIbHON U
TUYECKON cdepax OesATeTbHOCTH YENOBEKa, pOJIb U MECTO (PM3MKH M aCTPOHOMHH
B COBPEMEHHOW HAYYHOW KapTUHE MHpA, POJIb (PU3HYECKOW TEOpUH B (OPMHPOBAHUU
OpeCTaBICHUA O (U3NYECKON KapTUHE MHpa, MECTO (U3NYECKOM KapTHHBI MHpa
B 00ILIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEJICTABICHUIN O IPUPO/IE.

MesknpeaMeTHbIe CBSI3H

N3yuenne kypca pusznku 6a30B0oro ypoBHs B 11 Kacce ocymiecTBiIseTcs ¢ y4€ToM
COJIepKaTEIIbHBIX MEXIIPEAMETHBIX CBSI3E€H ¢ KypcaMy MaTeMaTHKHU, OMOJIOTHH, XUMHH,
reorpaduu U TEXHOJIOTHH.

Mesicnpeomemuvie noHsmusi, CBSI3aHHBIE C HW3YUYEHHEM METOJOB HAYyYHOTO
MO3HAHUS: SBJICHUE, HAYYHBIN (hakT, Tumore3a, u3nyeckas BeIMUMHA, 3aKOH, TCOPHS,
HaOJII0/ICHHE, SKCIIEPUMEHT, MOJISTTUPOBAHUE, MO/JIEIb, U3MEPEHUE.

Mamemamuka: pellleHHE CUCTEMbl YpaBHEHUU, TPUTOHOMETpPUYECKHE (DYHKIUU:
CHUHYC, KOCHHYC, TaHI€HC, KOTAHI€HC, OCHOBHOE€ TPUTOHOMETPHUYECKOE TOXKIECTBO,
BEKTOPhl M HX MPOEKIUM HA OCU KOOPJAWHAT, CJIOXKECHUE BEKTOPOB, MPOU3BOJIHBIE
AJIeMEHTapHbIX (QYHKIUH, TPU3HAKUA MOJI00USI TPEYTOJbHUKOB, OMPEACIICHUE TIIOMIA N
I0CKUX puryp u o6béma Ted.

buonocus: rnexkrpudeckue sIBJISHUS B )KUBOW MPUPOJIE, KoJieOaTeIbHBIC TBUKEHUS
B JKMBOM MPHUPOJE, ONTHUYECKHUE SIBJICHHUS B >KMBOM MPUPOJAE, ACUCTBUE paJaUalU
HA KUBBIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsI CTPYKTYpa TBEPABIX TEII,
MeXaHU3Mbl 00pa30BaHUs KPUCTAIIMYECKON PEIETKY, CIEKTPAIbHBIA aHAU3.

l'eoepagusa: mMarHUTHBIE TIONIOCAa 3€MITH, 3aJI€KH MArHUTHBIX PyI, (poTrochEmka
36MHOW MOBEPXHOCTH, MPEJICKA3aHUE 3€MIICTPSICCHUM.

Texnonocusa: TVHWUW  BJEKTpoOIlepeday, TEHEpaTop  IEPEMEHHOr0  TOKa,
AJIEKTPOIBUTATEIb, MHAYKIIMOHHAS 1€4b, pajap, paaIuoIpPUEMHUK, TEJICBU30p, AHTCHHA,
teneon, CBY-meub, NPOCKIMOHHBIM amnmapaT, BOJOKOHHAS OITHKA, COJHEYHAs
Oarapes.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®PU3UKE
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

OcBoenue yueOHOro mnpeamera «®Pu3uka» HA YPOBHE CpEeAHEro OOIIero
oOpa3zoBanus (0a30BBI ypOBEHB) OJDKHO OOECICUHUTHh JOCTHIKEHUE CIICTYIOIINX
JMYHOCTHBIX, METAPEIMETHBIX H IIPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIngyHOCTHBIE pE3yJbTaThl OCBOEHUS y4yeOHOro mnpeamera «DU3MKa» JOIKHBI
OTpakaTb TOTOBHOCTh M  CIIOCOOHOCTh  OOYYalONIUXCS  PYKOBOJCTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIMEH  JUYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIUH, MO3UTUBHBIX BHYTPEHHUX YOEKICHUM, COOTBETCTBYIOIIUX TPAIUIIMOHHBIM
[EHHOCTSIM POCCUHCKOTO 0O0IlecTBa, PACHIMPEHUE KU3HEHHOTO OIbITa W OIbITa
JESATENPHOCTH B IIPOLIECCE pealli3alliM OCHOBHBIX HANpPaBIICHUN BOCIIUTATEIBHOU
JESTEIBHOCTH, B TOM YUCJIE B YaCTHU:

1) rpakIaHCKOT0 BOCIIMTAHUS:

c(hOPMHUPOBAHHOCTh T'PAXKJIAHCKOW TMO3UIIMK OOYYarOMIErocs Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUKCKOTO OOIIECTBA;

IPUHSATUE TPaAUIMOHHBIX 00IIIeYeTTOBEUYECKUX TYMaHUCTHYECKUX u
JEMOKPATHYECKUX LIEHHOCTEW;

TOTOBHOCTb BECTH COBMECTHYIO JI€ATEIbHOCTh B HHTEPECAX TIPaxJAaHCKOTO
oOIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHU3aluy;

YMEHHE B3aMMOJICHCTBOBATH C COILIMATIbHBIMU HHCTUTYTaMH B COOTBETCTBHUHU C UX
(GYHKIUSAMU 1 HA3HAYCHUEM;

TOTOBHOCTh K T'YMAaHUTAPHOU U BOJIOHTEPCKOM IEATENIbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHUSA:
c(hOpPMHUPOBAHHOCTH POCCUMCKON IPaskITaHCKOW UJIEHTUYHOCTH, TATPUOTU3MA;
LHEHHOCTHOE OTHOUIEHME K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM
POCCHICKUX YUEHBIX B 001acTU (DU3UKU U TEXHUKE;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSI:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh  OIICHMBAaTh CUTyallMI0 MW TPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LEHHOCTH, B TOM YHCIE B
JESTEIIbHOCTU YYEHOTO;

OCO3HaHME JUYHOTO BKJIJIa B IOCTPOCHHUE YCTOMYHNBOTO OYIYIIETO;

4) 3CTeTHYECKOr0 BOCIIMTAHUS
ACTETHYECKOE OTHOIIEHHE K MHpPY, BKJIIOUYAss DCTETUKY HAyYHOI'O TBOPYECTBA,
IPUCYILEro (PU3MYECKOM HAYKE;



5) TpyA0BOT0 BOCTIMTAHUS:

MHTEpPEC K pa3IuyHbIM cepaM NnpodeccHoHaNbHON JEATENbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PM3MKOW M TEXHHKOW, YMEHHE COBEPIIATh OCO3HAHHBIN BBIOOp OymyIien
npogeccuu 1 peann3oBbIBaTh COOCTBEHHBIE KU3HEHHbBIC TUIAHBI;

TOTOBHOCTbH U CIIOCOOHOCTH K 00pa30BaHMIO U CaMOOOPa30BaHUIO B 0071aCTH (PU3UKU
Ha NPOTSHKEHUHU BCEH JKU3HU;

6) 3K0JI0rH4eCKOr0 BOCTIUTAHMSA:

c(hOpMUPOBAHHOCTH SKOJIOTUYECKOM KYJIBTYPbl, 0OCO3HAHUE TTI00ATBHOTO XapaKkTepa
HKOJIOTHYECKUX MPOOIIEM;

IJIAHUPOBAHUE M OCYILIECTBJICHHUE JICCTBUN B OKPYKAIOIIEH CPEAE HA OCHOBE
3HAHMS LIeJIEW YCTOWYMBOIO Pa3BUTHS YEJIOBEUYECTBA;

Pacummpenue onbiTa AESTENBHOCTH HKOJOTMYECKON HAINpPaBIEHHOCTH HAa OCHOBE
UMEIOIINXCS 3HAHUM 110 (PU3HKE;

7) HEeHHOCTH HAYYHOT0 MO3HAHUS:

c(OpPMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS (GU3HUECKON HAYKH;

OCO3HaHHUE LIEHHOCTH HAyYHOMW NEATEIBHOCTH, TOTOBHOCTh B MPOLECCE U3yUEHUS
(U3MKM ~ OCYIIECTBISATH  IMPOEKTHYID W HMCCIENOBAaTEIbCKYIO  JIESTEIBHOCTD
WHIUBUYAJIHO U B TPYyIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTesibHbIe YHUBEpPCAJIbHbIE Y4eOHbIEe HeCTBUS
ba3oBble Jiornyeckue 1ecTBUsA:

CaMOCTOSTENEHO (POPMYJIMPOBATh U AKTYaJM3UPOBATH MPOOJIEMY, paccCMaTpUBaTh
€€ BCECTOPOHHE;

OTIpENENATh IS ACATEIbHOCTH, 33/1aBaTh TapaMeTPbl U KPUTEPUHU UX JTOCTHIKECHHUS,

BBISIBIISITh 3aKOHOMEPHOCTH M TMPOTUBOPEUYHUS B PACCMATPUBAEMBIX (DU3MUECKUX
SIBIICHUSX

pa3pabaThiBaTh IUIAH peUIEHUs NPoOJeMbl C Yy4€TOM aHalM3a HWMEIOIINXCS
MaTepHaATbHBIX ¥ HEMATePUATILHBIX PECYPCOB;

BHOCUTh KOPPEKTUBHI B JICSITCIIBHOCTh, OIICHHUBATH COOTBETCTBUE PE3YJIHTATOB
IEJI5IM, OLICHUBATh PUCKH TIOCTIEACTBUMN JACSITCIBHOCTH;

KOOPJIMHUPOBATh W BBITIOJHATH pabOTy B YCIOBUSAX pPEaIbHOTO, BUPTYAIbHOTO U
KOMOWHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEaTUBHOE MBIIIUICHUE TIPH PEIICHUH KU3HCHHBIX MTPOOJIEM.

Ba3oBble Hccie10BaTeIbCKHE IEHCTBHSL

BJIAJCTh HAYYHOH TEPMHUHOJIOTHEH, KIIOYEBBIMH TIOHATHSAMH M METOJIAMH
buznueckoil HayKu;

BJIAZICTh HABBIKAMH y4eOHO-UCCIICIOBATEILCKOW W TMPOEKTHON JEATCILHOCTH
B o0nacTi (U3MKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIBHOMY TIOMCKY



METOJIOB pELICHUs 3a/1a4 (PU3NYECKOTO COACPKAHMSI, IPUMEHEHHUIO PA3JIMYHBIX METOJIOB
IIO3HAHWS,

BIAJETh BUJAMU JEATEIBHOCTH II0 IIOJAYYEHHIO HOBOI'O 3HAHUA, €I0
UHTEPIIPETALNHN, IPEOOPA30BAHUIO U MPUMEHEHHUIO B Pa3JIMYHBIX YUEOHBIX CUTYyalUsX,
B TOM YHCJIE TIPU CO3JaHUH YU€OHBIX POEKTOB B 001aCTH (DU3UKH;

BBISBJIATH IPUYUHHO-CIICACTBEHHBIE CBA3U U aKTyaJIU3UpOBATh 3a/1a4y, BbIIBUIATh
TUIIOTE3Y €€ PEIICHUs], HAXOAUTh apTyMEHTBI IS 10KA3aTeNIbCTBA CBOMX YTBEPKICHUM,
3a/1aBaTh MMApaMETPbl U KPUTEPUH PELICHNS,

AHAJIM3UPOBATh IOJYYCHHBIE B XOAE PELICHUS 3a4a4d PE3YJIbTaTbl, KPUTUYECKU
OLICHUBATh UX JTOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBUSAX;

CTaBUTh M  (OpPMYyJIHpOBaThb COOCTBEHHbIE 3aJjaud B  00pa30BaTEIbHOU
NEeSATEIbHOCTH, B TOM YHCIIE TPU U3YUYEHHH (PU3UKH;

J1aBaTh OLIEHKY HOBBIM CUTYaIIMsIM, OLIEHUBATh TPHUOOPETEHHBIN OIIBIT;

YyMETh MEPEHOCHTh 3HAaHHUA 1O (U3MKE B  NPAKTUYECKYID  00JIacTh
KU3ZHEEATEIIBHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00JIaCTel;

BBIJIBUIaTh HOBBIE UJICH, IIPEJIaraTb OPUTrMHAIBHBIC ITOAX0/bI U PELICHHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, JOIYCKAIOIINE AIbTEPHATUBHBIE PEIICHUS.

Pabora ¢ undopmanueii:

BJIQZIETh HABBIKAMHU TMOJy4YeHUs HUHGOOpMAUMU (PU3UYECKOrO  COJAEpKAHUS
U3 HWCTOYHHMKOB pAa3HBIX THIIOB, CAaMOCTOSITEIBHO OCYIIECTBISATh IIOMCK, AHAJIN3,
CUCTEMATU3ALMI0 M HWHTEPOpPETALHI0 HHPOPMALMHU PAa3IUYHBIX BUAOB U  (GOpM
IIPEICTaBIICHMSI,;

OLIEHHBATH JIOCTOBEPHOCTH MH(OpMaIUH;

UCIOJb30BaTh CPENCTBa MHPOPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTHM
B pCIICHWHM KOTHUTHUBHBIX, KOMMYHHMKATHBHBIX ¥ OpTaHMU3AIMOHHBIX 3ajad
c coOmoacHuEeM TpeOOBAaHUM OSPrOHOMHMKH, TEXHHUKH OE30MAaCHOCTH, THUTHEHBI,
pecypcocOepexeHusi, MpPaBOBbIX M JSTHYECKHMX HOPM, HOPM HH(POpPMALMOHHON
0e30macHOCTH;

CO3/1aBaTh TEKCThI (PU3MUECKOTO COAEpX aHHs B Pa3IMUHBIX (opmaTax c yuy€ToMm
Ha3HauYeHUsT MHPOpPMALMU U LEJIEBOM ayJIUTOPUH, BBIOMpas ONTHUMAIbHYIO (QopMy
MPEICTABIICHUS U BU3yaJlU3alUu.

KOMMYHI/IKaTI/IBHI)Ie YHUBEPCAJIbHBIC yqeﬁnble IleﬁCTBHHZ
OCYIIECTBJIATH OOIIEHNE HA YPOKax (PU3UKHU M BO BHE-YPOUHOU €SI TEIbHOCTH;
pacno3HaBaTh MPEANOCHIIKNA KOHMDIUKTHBIX CUTYAlUd U CMATYATh KOH(MIUKTHI;
Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOX TOUYKY 3PEHHUS C UCITOIb30BAHUEM S3bIKOBBIX
CPEICTB;
MMOHUMATh U UCTIOH30BATh MPEUMYIIECTBA KOMaHTHOW W MHIUBHUIYAILHON paOOTHI,
BBIOMPATh TEMATHKY U METOJIbl COBMECTHBIX JICCTBUH C YIETOM OOIITUX UHTEPECOB,
Y BO3MOYKHOCTEM KaXKJI0TO WICHA KOJUICKTUBA,



OPUHUMATh L€ COBMECTHOM JESITENIbHOCTH, OPTaHU30BbIBATh U KOOPJUHUPOBATD
JENUCTBUS 1O €€ JOCTUXKEHUIO: COCTABIIATH IUIAH IEUCTBU, pacipeIesTh POJIU C YUETOM
MHEHUN yYaCTHUKOB, OOCYK/JIaTh PE3yJIbTaThl COBMECTHOM pabOThI;

OIICHMBATh KAa4eCTBO CBOETO BKJIaJa M KaXKJIOTO YYaCTHMKAa KOMAHJIbI B OOIIMii
pe3yabTart Mo pa3pabOTaHHBIM KPUTEPUSIM;

npejjiaraTb  HOBBIE MPOEKTHI, OIEHWBATh UJEHW C T[O3UIUMHA HOBU3HBI,
OpPUTHHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBIISITh MMO3UTUBHOE CTPATETMYECKOE MOBEICHUE B PA3JIMUHBIX CUTYAIIUsX,
MPOSIBJISITH TBOPYECTBO M BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

PerynsitTuBHble YHUBEpPCaJbHbIe Y4eOHbIC ACHCTBUA
Camoopranusanus:

CaMOCTOSITENIbHO OCYLIECTBIIATH [IO3HABATENIbHYIO JEATEIBHOCTD B 00J1aCTH (PU3UKU
U aCTPOHOMUH, BBISBIATH NPOOJEMBbI, CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIC
3aJa4u;

CaMOCTOATENIBHO COCTAaBIIATh IUIAH PEUICHUS PAaCUETHBIX M KA4ECTBEHHBIX 33]1a4,
IUIaH  BBIMOJHEHUS TPAKTUYECKOM paldoThl € Y4YETOM MMEIOLIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JaBaTh OLICHKY HOBBIM CHTYAaIlUsIM;

paclIMpATh paMKH y4eOHOI0 IPeIMETa HA OCHOBE JINYHBIX MPEANIOYTEHHI;

JienaTh OCO3HAHHBIN BBIOOP, ApTyMEHTUPOBATH €r0, OpaTh Ha €0l OTBETCTBEHHOCTh
3a pEIICHMUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CIoCcOOCTBOBAaTh (POPMUPOBAHUIO M MPOSBICHUIO IPYAUIIMU B 00JACTH (PUBHKH,
MOCTOSTHHO TIOBBINIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, 3MOMOHAJIbHBI HHTE/UIEKT:

aBaTh OLIEHKY HOBBIM CHUTyalldsiM, BHOCHUTb KOPPEKTHBBI B JAESTEIbHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJIa/IETh HAaBBIKAMM IMO3HABATEIBHOU PEQIIEKCUU KaK OCO3HAHHUSI COBEPIIAEMBIX
JIEVUCTBUM U MBICIIUTENIBHBIX IIPOLIECCOB, UX PE3YIbTATOB U OCHOBAHUN;

UCIIOJIB30BaTh MPUEMBI peIICKCUU TSl OLICHKU CUTYyalld, BhIOOpa BEPHOTO
peuieHus;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATh PELICHUS IO UX CHUKEHUIO;

MPUHUMATh MOTHBBI M apPTYMEHTBI IPYTUX P aHATIU3€E PE3YIbTATOB ACSATEILHOCTH;

MPUHUMATH ce0sl, TOHUMAsi CBOM HEJIOCTATKH U JIOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTBI APYTUX MPU aHATIU3€E PE3YJIHTATOB JIEATEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JIPYTUX HA OITUOKH.

B mporecce I0OCTHXKEHHS JUYHOCTHBIX pE3YJIbTATOB OCBOCHHSI MPOTPAMMBbI
no ¢u3uKe 9 YpOBHSA CpeaHero oOmiero ooOpa3oBaHuss y  OOydaromuxcs
COBEpUICHCTBYETCS AMOLIMOHABHBIN WHTEIJIEKT, IpenoJIararonuii
Cc(OPMHPOBAHHOCTb:



CaMOCO3HAHHs, BKJIIOYAIONIEr0 CIOCOOHOCTh ITOHMMAaTh CBOE HSMOIIMOHAILHOE
COCTOSIHUE, BUJICTh HAIIpaBJICHUsI pa3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOU cdhephl, OBITh
YBEpPEHHBIM B ceOe;

CaMOpETyJIMPOBAHUSA, BKIIOYAIONIETO CAMOKOHTPOJb, YMEHHUE IPUHUMATH
OTBETCTBEHHOCTH 3a CBOE TIOBE/ICHHE, CIIOCOOHOCTD aJalITUPOBATHCS K SMOITMOHATBHBIM
HW3MEHEHUSIM U TIPOSIBIISATh THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMHU, BKJIIOYAIOLIEH CTPEMJIEHUE K JOCTHKEHHUIO LIEJIU U
yCIIEXy, ONTHMHU3M, HWHUIMATUBHOCTb, YMEHHE JEHUCTBOBAThb, HCXOJsl W3 CBOHX
BO3MOYKHOCTEH;

SMITATHM, BKIIIOYAIONIEH CHOCOOHOCTh ITOHMMATh SMOIMOHAILHOE COCTOSHUE
JIPYTUX, YIUTHIBATh €r0 MPH OCYIIECTBICHWN OOIIEHHUS, CIOCOOHOCTh K COYYBCTBHUIO U
COIIEPEIKUBAHUIO;

COITMAJILHBIX HAaBBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTh BBICTPAMBATh OTHOIICHUS
C APYTUMU JIFOJIbMU, 3a00TUTHCSI, POSBIISITH HUHTEPEC U pa3peiaTh KOHMIUKTHI.

HHPEAMETHBIE PE3YJIbTATDBI

K koHny oOyuyenuss B 10 kjacce npeaMeTHble pe3ysbTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

JEMOHCTPUPOBaTh Ha MpUMEpax pojib U MecTo (U3UMKU B (HOPMHUPOBAHUU
COBPEMECHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUM COBPEMEHHOM TEXHHUKU H
TEXHOJIOTUH, B MPAKTUYECKON ACATEIBHOCTH JIOIEH;

VUUTHIBATH  TPAHUIBI NPUMEHEHHUS  W3YUYCHHBIX  (PUBMUECKUX  MOJETeH:
MaTepuaibHas TOYKa, WHEPIMAIbHAs CHUCTeMa OTCY€Ta, aOCOJIOTHO TBEPAOE TEIIO,
WJICAIbHBIN Ta3, MOJAEIU CTPOCHHS Ta30B, JKUJIKOCTEW M TBEPABIX TEJ, TOYCUHBIN
AIIEKTPUYECKUH 3apsij MpU pelieHnH (PU3NYECKUX 3a/1aY;

pacno3HaBaTth (pU3MUYECKHe SBICHUS (TIPOIECCh) W OOBICHATH WX Ha OCHOBE
3aKOHOB MEXAaHMKH, MOJEKYJISIPHO-KMHETUYECKOW TEOPUU CTPOEHUS BEUIECTBA H
AIEKTPOJAVMHAMHUKHA: PAaBHOMEPHOE M PABHOYCKOPEHHOE IPSMOJIMHEWHOE JBUXXECHUE,
cBOOO/HOE TMaJeHue Tejd, ABM)KEHHE IO OKPY)KHOCTH, WHEPIMs, B3aUMOJEHCTBHE
ten, aup@ys3us, OpOyHOBCKOE ABUKEHHE, CTPOCHHE KUIAKOCTEH M TBEPABIX Tel,
u3MeHeHrue o00BbEéMa TeNl Mpu HarpeBaHWW (OXJIAXKICHHH), TEIJIOBOE DPAaBHOBECHE,
WCIIAPEHNE, KOHJEHCAIINS, TIJIaBJIEHUE, KPUCTAJUIN3AllMs, KUTIEHNE, BIAXKHOCTh BO3/1yXa,
MOBBIIIEHUE JIaBJICHUSI ra3a MPU €ro HarpeBaHUU B 3aKPBITOM COCYJE, CBSI3b MEXIY
rapamMeTpaMH COCTOSIHUS Ta3a B M30NPOLECCAX, JIEKTPU3ALMUSA TEJ, B3aUMOACHCTBUE
3apsJIOB;

OMKCHIBATh MEXAHUYECKOE JBIDKEHUE, UCIHOJBb3ys (U3HUECKHE BEIUYUHBIL:
KOOpAMHATA, MyTh, MEPEMEIICHUE, CKOPOCTh, YCKOPEHHUE, Macca Teja, CUJIA, UMITYJIbC
Tena, KUHETHUYeCKas »HHEprus, NOTEHIMalbHAas DSHEPrusi, MeXaHuyeckas padora,
MEXaHUYeCKass MOITHOCTh; TP ONMHUCAHUU MPABHIBHO TPAKTOBATh (PU3UUYECKUI CMBICI
UCIIOJB3YEeMbIX BEJIWYWH, HMX OO0O03HAUCHMUs] U €IUHUIIBI, HAXOJUTh (POPMYIJIHI,
CBSI3BIBAIONTUE JAHHYIO (PU3UUECKYIO BEIMUMHY C IPYTHMH BEIIMYNHAMU;



ONMCBHIBATh U3YyUYEHHBIE TEIUIOBBIE CBOMCTBA TEJI U TEIUIOBBIC SIBJICHUS, UCIIOJIb3Ys
¢dusznyecKkre BEeNIWYUHBL: 1aBICHUE ra3a, TEMIIEpaTypa, CpeaHssT KHHETHUECKas YHEPTHs
Xa0THYECKOrO0  JBWKEHUS MOJIEKYJ, CPEIHEKBAJIpaTU4YHAs CKOPOCTb MOJEKYII,
KOJIMYECTBO TEIUIOThI, BHYTPEHHSS 3HEprus, padora rasza, Ko3(p(UUUEHT IMOJE3HOrO
JEUCTBUS TEIUIOBOIO JABUIATENSA; IPU ONHCAHUM MPABWIBHO TPAKTOBATh (DU3NUYECKUN
CMBICJ UCHOJIB3YEMBIX BEIUYMH, UX OO03HAUYECHMsI M E€AMHMIIBI, HAXOAUTb (OPMYJIBL,
CBSI3BIBAIOLIUE TAHHYIO (PU3NYECKYIO BEJIMYUHY C IPYTUMU BEIMUUHAM;

ONKCHIBATh HM3YYECHHBIE 3JIEKTPUUYECKUE CBOMCTBA BEIIECTBA M JIIEKTPHUYECKHE
ABJIEHUSI (IPOLECCHI), MCHOJb3Ys (U3MUECKUE BEJIMYUHBL DJIEKTPUUECKUN 3aps,
IEKTPUYECKOE TI0JI€, HANPSHKEHHOCTh MOJIA, NOTEHIMAN, Pa3HOCTh MOTEHIHAJIOB;
IIPU ONMCAHHUU NIPABUIIBHO TPAKTOBATh (PU3MUECKUN CMBICI UCTIOIb3YEMBIX BEIMUUH, UX
0003HAaYEHUsI W €AWHMIIBL; YKa3bIBaTh (POPMYJIbI, CBSI3bIBAOIINE JIAHHYIO (PU3HUYECKYIO
BEJIMYUHY C APYTMMH BEIUYHHAMY;

aHAJIM3UPOBATh (PU3NUECKHE TPOLIECCHI U SIBICHUS, UCTIOIb3Ys PUINUECKUE 3aKOHbI
W TPUHIUIBL: 3aKOH BcemupHoro tsrorenus, I, II m III 3akonsl HeroToHa, 3aKkoH
COXpPaHEHUS MEXAHWYECKOW DJHEPruu, 3aKOH COXPAaHEHWs WMILYJbCa, IPUHLHAII
CYNEpIO3ULIMA CHJI, TPUHLMI PABHONPABHS HWHEPHHUAIbHBIX CHUCTEM OTCYETA,
MOJIEKYJIIPHO-KUHETUYECKYI0 TEOPUIO CTPOEHHUs BEUIECTBA, ra30BbIE 3aKOHBI, CBS3b
CpeIHEel KWHETMYECKOM HHEPruu TEIJIOBOTO JBHMIKEHUS MOJIEKYJI C aOCONIOTHOM
TEMIIepaTypoi, MEPBbI 3aKOH TEPMOJMHAMHUKHU, 3aKOH COXPAHEHHS 3JEKTPUUYECKOIrO
3apsiaa, 3akoH KynoHa, mpu 3ToM paziuyaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €ro
MaTEeMaTUYECKOE BbIPAKEHUE U yCIOBUSA (TPaHHULIbI, 0071aCcTH ) IPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE MPHUHIMIBI JEHCTBUSA MAIIWH, TPUOOPOB M TEXHUYECKUX
YCTPOMCTB; pasziuyarh YCIOBUS UX O€30IaCHOrO HCIOJIb30BaHUS B IOBCEAHEBHOM
YKU3HH;

BBINIOJIHATH SKCIIEPUMEHTHI 110 UCCIEAOBAHUIO (PM3UUECKUX SBJICHUN U MPOIIECCOB
C HCHOJb30BAaHUEM MPSAMBIX, U KOCBEHHBIX W3MEpPEHUl, Mpu 3TOM (POpPMYIUPOBATH
npobsieMy/3ajady ¥ THUIOTE3y Y4eOHOro JKCIEpPUMEHTa, COOUpaTh YCTAaHOBKY
U3 MIPEJIOKEHHOT0 000PYAOBAHUS, TPOBOJAUTD ONBIT U (POPMYIUPOBATH BBIBOIBL;

OCYIIECTBIIST MPSIMbIE U KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEJIIMYUH, IPU 3TOM
BBIOMPATh ONTHUMAJBHBIA CHOCOO H3MEPEHHS W HCIOJIb30BaTh W3BECTHBIE METOJIbI
OLICHKH MOTPENTHOCTEN U3MEPEHN;

MCCIIEIOBATh 3aBUCUMOCTH MEXAy (PU3NUECKHUMH BEIMUYMHAMU C HCIIOIb30BAaHUEM
OPSIMBIX U3MEPEHHH, TIPU 3TOM KOHCTPYUPOBATh YCTAHOBKY, (PMKCUPOBATH PE3YJIbTAThI
MOJIY4YeHHOW 3aBUCHUMOCTU (PU3MUYECKUX BEJIMYMH B BHJE TaOMUIl U TpaduKoB, AeNaTh
BBIBOJIBI IO pE3YJIbTaTaM UCCIIEeI0BAHNUS;

co0roAaTh mpaBuiia 6€30MacHOro Tpy/a P MPOBEACHNUN UCCIICIOBAHUN B paMKax
y4eOHOI0 HSKCIEPUMEHTA, Yy4e€OHO-MCCIEI0OBATEIbCKON M MPOEKTHOM AesATEIbHOCTU
C MCTIOJIb30BAaHUEM U3MEPUTENBbHBIX YCTPOICTB U Ja00PaTOPHOTO 000PYI0BAHUS;

pemath pacy€THbIE 33Ja4d C SBHO 33JaHHON (PU3MYECKON MOJAEINBIO, UCHOJIb3Ys
(¢u3nuecknue 3aKOHbl M NPUHLMUIBI, HA OCHOBE aHAIM3a YCJIOBHUS 3aJaud BbIOHMpATh



bu3NYECKyI0 MOJENb, BBIICIATh (PU3MUYECKHUE BETUUYMHBI U (HOPMYIbI, HEOOXOAMMbIE
I €€ peleHus], MPOBOIUTH PAcYEThl H OLIEHUBATh PEaJIbHOCTD MOJIYYEHHOTO 3HAYCHHUS
($u3nIEeCKOil BETUUHHBL;

pemiaTh KaueCTBEHHBIC 3aJaud: BBICTPAWBATH JIOTUMECKU HEMPOTUBOPEUHUBYIO
[EeMOYKY pacCyKJCHUH C ONOpOil Ha HW3y4YeHHBbIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3nYecKue SIBICHNUS;

MCIIONIb30BaTh MpPH PEIICHHH Y4YEeOHBIX 3a/lad COBPEMEHHBbIE WH(OpMalMOHHBIC
TEXHOJIOTUM JJIi TIOMCKA, CTPYKTYPUPOBAaHUS, WHTEPHpPETAlMM M MPEICTaBICHUS
y4eOHOI 1 HayYHO-TIOMYJIIPHOM HHPOPMALIUH, TOTYYSHHON U3 pa3IMYHbIX HCTOYHUKOB,
KPUTUYECKH aHAIM3UPOBAThH MOJTyYaeMyro HH(pOpMaIuio;

OPUBOJUTH MPHUMEPHl BKJIAJa POCCUHCKUX M 3apyOeXHBIX YUEHBIX-(U3UKOB
B Pa3BUTHUE HAYKH, OOBICHEHUE MPOIIECCOB OKPYKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKU U
TEXHOJIOTHI;

UCIIOJb30BaTh TEOPETUYECKUE 3HAHUS MO (U3MKE B TOBCEJHEBHOW KU3HU
Ui obecrieyeHusi 0e30MacHOCTU MpU OOpallleHuu C MNpUOOpaMM M TEXHUYECKUMHU
yCTpOMCTBaMM, [JIsi COXPAHEHHs 3J0pPOBbSl U COOJIIOJIEHUS HOPM 3KOJOTHYECKOTO
IOBEJICHUS B OKpYXKaloIlIeH cpee;

paboTaTh B IpyMIIE C BHITOJHEHUEM PA3IMYHBIX COLIMAIBHBIX POJIEH, IIIAHUPOBATh
paboTy TpyYMNIbI, palHOHATBHO pacHpenessiTh OOf3aHHOCTH U IUTAHUPOBATH
JESTEIbBHOCTh B HECTAHAAPTHBIX CUTyalUsiX, aJ€KBAaTHO OLEHUBATh BKJIAJ Ka)KJIOTO
U3 YYACTHUKOB TPYIIIBI B pEUICHUE pacCMaTpuBaeMoi MpoOIeMsbl.

K xonny obyuenuss B 11 kjiacce mpeaMeTHbIE pe3ysibTaThl HA 0Aa30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha TMpUMEpax pojib U MecTo (u3uku B GHOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHpPA, B PA3BUTUM COBPEMEHHOM TEXHUKH U
TEXHOJIOTUM, B MPAKTUYECKON JEATEIbHOCTH JIOJICH, LEJIOCTHOCTh M €IUHCTBO
bu3MYecKoi KapTUHBI MUPA;

YUYUTBHIBATh TPaHUIIBI TPUMEHEHHSI U3YUYEHHBIX (DU3UUYECKUX MOJIETeH: TOYCUHBIN
AIEKTPUUYECKUN 3apsl, JIyd CBETa, TOUEUHbIM UCTOYHUK CBETA, SiAEpHAsi MOJENb aToMa,
HYKJIOHHAs MOJIeJIb aTOMHOTO si/ipa MpH pelieHuH (PU3NIECKUX 3a/1a4;

pacno3HaBaTh (PU3NYECKHE SBICHUS (MPOLECCh) U OOBICHATH HMX Ha OCHOBE
3aKOHOB JJICKTPOJMHAMUKM WU KBAHTOBOM (M3MKH: DJIEKTpUUYECKas MPOBOJUMOCT,
TEIJIOBOE, CBETOBOE, XHWMHUYECKOE, MArHUTHOE JEHCTBUSA TOKa, B3aUMOJICHCTBUE
MarHyuTOB, JJEKTPOMAarHUTHAs WHAYKIIUS, TEUCTBUE MAarHUTHOTO IOJs HA MPOBOJIHUK
C TOKOM W JBWXKYIIUWACS 3apsl, OJJICKTPOMATHUTHBIE KOJeOaHWUsS ¥  BOJHBI,
MPSMOJIMHEMHOE PACTIPOCTPAHCHHE CBETA, OTPAKEHHE, TIPEIOMIICHUE, HHTep(EepeHIIns,
mudpakiys U TOJSPU3AlMs CBETa, AWCIEPCUs CBeTa, (POTOINCKTpUUECKUN 3PdekT
(boToaddexT), cBeTOBOE MaBICHHE, BO3ZHHUKHOBCHHE JIMHEHYATOTO CIEKTpa aroMa
BOJIOPO/1a, ECTECTBEHHAsI U HCKYCCTBEHHAs PaIMOAKTUBHOCTD;



ONUCHIBATh HW3YYEHHBIE CBOMCTBa BelleCTBA (DJIEKTPUUYECKHUE, MArHUTHBIE,
ONTUYECKHE, IEKTPUUECKYI0 MPOBOJMMOCTD PA3IUYHBIX CPE) U 3JIEKTPOMArHUTHbBIE
sBNIeHUS (TIPOIIECCHI), UCTIONB3Ysd (PU3NUECKUE BEIMUYUHBI: SJEKTPUUECKHUM 3apsjl, CUiIa
TOKa, JJEKTPUYECKOE HANPsDKEHHE, JJIEKTPUYECKOE CONPOTUBICHUE, Pa3HOCTH
NOTEHIMAJIOB, 3JIEKTPOABUKYILAs CUila, pad0oTa TOKA, MHAYKIWS MarHUTHOTO MOJIS, CUjla
Awmnepa, cwia JlopeHna, MHAYKTMBHOCTb KaTyIIKH, SHEPIUs DJIEKTPUYECKOTO MU
MarHuTHOTO IOJIEH, IEPUOJ M YacTOTa KOJEOAHUH B KOJeOATETbHOM KOHTYpE, 3apsia U
CHJIa TOKa B NIPOLECCE TapMOHUYECKUX 3SJIEKTPOMArHUTHBIX KOJIEOAHUM, (POKYCHOE
pacCTOSIHUE W OINTHUYECKas CWiIa JIMH3BL, IPU ONHWCAHWM IPABWIBHO TPAKTOBATH
(bu3MYECKU CMBICT UCTIONB3YEMBIX BEJIMYMH, UX 0003HAYCHUS U €AMHMIIBI, YKA3bIBATh
(GopMyJibl, CBA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEJIMUNHY C JPYTUMU BEITUYMHAMU;

OINUCHIBAaTh U3yYEHHbIE KBAHTOBBIE SIBIICHUS U MPOLIECCHI, UCTIOIb3Ys (PU3NUECKUE
BEJIMYMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI U YaCTOTA CBETA, YIHEPTUS
Y UMITYJIbC (POTOHA, IEPHO/] NTOJTypaCTIaja, SHEPTUS CBSI3U aTOMHBIX sIJIep, IPU ONIMCAHUU
MPaBUJIBLHO TPAKTOBATH (PU3HUUECKUI CMBICI UCTIOIb3YEMBIX BETUYHH, UX 0003HAUYECHUS U
€AVHMIIBI, YKa3bIlBaTh (OPMYJIbl, CBA3BIBAIOUIME JaHHYIO (PU3UYECKYIO0 BEJIHYMHY
C IpYTUMH BEJIMYMHAMM, BBIYUCIIATH 3HaUCHHUE (PU3UUECKON BEIUYUHBL;

aHAJIU3UPOBATh (PUBHUYECKHE MPOLIECCHI U SIBJICHUS, UCTIOJIb3YS (PU3NYECKUE 3aKOHBI
Y NpUHUMIBL: 3aK0OH OMa, 3aKOHBI ITOCJIEN0BATEIBHOTO U IMAPAIUIEIBHOTO COCAMHEHUS
IIPOBOJHUKOB, 3aKOH JDxoyns—J/IeHna, 3aKOH ASIEKTPOMAarHWTHOM WHIYKIIMH, 3aKOH
NPSIMOJIMHEMHOTO  PAaCIpPOCTPAHEHHSI CBETA, 3aKOHbl OTPAXEHUS CBETA, 3aKOHBI
MpeJIOMJICHUSI CBETa, ypaBHeHUE OWHINTeHHa asi doTodddexra, 3aKOH COXpaHEHUS
HHEPrUHU, 3aKOH COXPAHEHHS HMITYJIbCa, 3aKOH COXPAHEHHUS JIIEKTPUUECKOro 3apsja,
3aKOH COXPaHEHUsI MaCCOBOT0 YMCJIA, OCTYJIAaThl bopa, 3ak0H painoakTUBHOIO pacnaja,
OpU S3TOM pas3inyaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €ro MaTeMaTH4ecKoe
BBIPKEHHE U YCIIOBUS (TPAHUIIbI, 00JACTH) MPUMEHUMOCTH;

ONpENENATh HaIPaBICHUE BEKTOpAa WHIAYKLIWHW MAarHUTHOTO IIOJS IPOBOJHUKA
C TOKOM, cujibl AMmnepa u cuibl Jlopenua;

CTPOUTh M OINHCHIBATH M300pa’KE€HUE, CO3/1aBAEMOE IUIOCKUM 3€pPKaJIOM, TOHKOM
JIMH301;

BBITMOJIHATH SKCIIEPUMEHTHI 110 UCCIIEI0BAaHUIO (PU3NUYECKUX SIBJICHHUN U MPOLIECCOB
C UCIOJIb30BAaHUEM IMPSAMBIX, U KOCBEHHBIX M3MEPEHHIl: MpH 3TOM (POPMYIHPOBATH
npobsieMy/3aadyy M THUIOTE3y Y4eOHOro JKCIEpPUMEHTa, COOUpaTh YCTaHOBKY
U3 MIPEIJIOKEHHOT0 000PYA0BAHUS, TPOBOJAUTD ONBIT U (POPMYIUPOBATH BBIBOIBL;

OCYUIECTBJISATh MPSMbIE U KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEITUYUH, IIPU ITOM
BbIOHMpaTh ONTUMAIbHBIA CHOCOO HM3MEPEHHUsS U HCIOJIb30BATh H3BECTHBIE METOJIbI
OLICHKU ITOIPELIHOCTEN U3MEPEHHU;

UCCJIeIOBATh 3aBUCUMOCTH (PU3MYECKUX BEIUYMH C MCIOJIb30BAHUEM MPSMbIX
U3MEpPEHHIl: TpU OSTOM KOHCTPYHPOBAaTh YCTAHOBKY, (PHUKCHUPOBATh pPE3yJIbTAThI
MOJIY4YeHHOW 3aBUCHUMOCTU (PM3MYECKUX BEIMYMH B BUJAE TAOJIUIl U TpaduKOB, I€1aTh
BBIBOJIBI IO pE3YJIbTaTaM UCCIEI0BAHMUS;



co0roAaTh npaBuiia 0€30MacHOro TpyAa MPH MPOBEIEHUU HCCIEA0BAHNN B paMKax
y4e€0HOr0 JKCHEPUMEHTa, y4e€OHO-UCCIIEN0BATENIbCKOM U NPOEKTHOW NEATEIbHOCTH
C UCTIOJIb30BAaHUEM U3MEPUTENBHBIX YCTPOMCTB U Ja00OPaTOPHOTO 000PY10BaHUS;

pemarh pacyéTHbIE 3a7aud C SIBHO 3aJaHHOW (PM3MYECKON MOJEINBIO, UCHOIb3Ys
¢u3nyeckue 3aKOHbl M TNPHUHIMIBI, HA OCHOBE aHaM3a YCJIOBUS 3aJaud BbIOMPATh
(bu3NYECKYI0 MOIEIb, BBIACIATH (PU3MUECKUE BEIUYUHBI  (DOPMYITbI, HEOOXOAUMBIE IS
€€ pelIeHMs, IPOBOAUTE PacyE€Thl M OLICHUBATh PEAJIbHOCTH ITOJYYEHHOTO 3HAYCHUS
(U3UYECKON BEIIMUNHBI,

pemiaTb KayeCTBEHHBIE 3aJauyM: BBICTPAaWBaTh JIOTMYECKHM HENPOTUBOPEUYHUBYIO
LEMOYKY pACCYXACHUI C ONOpOM Ha H3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3nYecKue SIBICHNUS;

UCIIOJIb30BaTh MPHU PEIICHHH YYEOHBIX 3a/lad COBPEMEHHBbIE HH(OPMAIMOHHBIE
TEXHOJIOTUM JUIsl TIOMCKA, CTPYKTYpUPOBAaHUS, HHTEPIPETAUUMU M IPEIACTaBICHUS
y4eOHOH U HAYYHO-TIOMYJISIPHON HH(POPMALIMH, TIOJTyYEHHON U3 Pa3IMYHbIX ICTOYHUKOB,
KPUTUYECKU aHAJTU3UPOBATH MOJIYyYaEMYI0 HH(POPMALIHIO;

OOBSCHATh NPUHLHUIIBI JEUCTBUS MallUH, NMPUOOPOB M TEXHUYECKUX YCTPOICTB,
pasnuyaTh yCIOBHS UX 0€30MaCHOTO UCIIOJIb30BAaHUS B MOBCETHEBHOM KU3HU;

OPUBOJAUTH MPHUMEPHl BKJIAJa POCCUHCKUX M 3apyOeXKHBIX YUEHBIX-(U3UKOB
B Pa3BUTHE HAYKH, B OOBSICHEHHE MPOLECCOB OKPYKAIOIIETO MUPA, B pa3BUTHUE TEXHUKU
1 TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUYECKHE 3HaHUS MO (U3HKE B TOBCEJHEBHOM >KU3HU
Uisl obecriedyeHus: 0e30MacHOCTH MpU OOpalleHHH ¢ NpuOOpaMu M TEXHUYECKUMHU
yCTpOMCTBaMM, [JIsl COXPAHEHHs 30pPOBbSI U COOJIFOJIEHUS HOPM 3KOJOTHYECKOTO
MOBEACHUS B OKPYXKAIOILIEH Cpeae;

paboTaTh B IpyMIe C BHIMOJIHEHUEM PA3IMYHbIX COLMAIBHBIX POJIeH, TUIaHUPOBATh
paboTy TIpyMNmbl, palMOHAIBHO pacCHpenensiTb OO0SI3aHHOCTH M IUIAHUPOBATh
NeATEIbHOCTh B HECTAaHAAPTHBIX CHUTYyalUAX, aJCKBATHO OIIEHMBATH BKJIAJ Ka)JI0TrO
U3 YYACTHUKOB TPYIIIBI B pEUICHUE pacCMaTpuBaeMoi MpoOIeMBbl.



TEMATHUYECKOE INTAHUPOBAHUME

10 KJIACC
HanmenoBanue
Ne KommuaectBo OCHOBHBIE BU/IBI 1€ATEILHOCTH
pa3/iesioB U TEM [IporpammHoOe conepxkanue
/11 4acoB oOydJaronuxcs
y4eOHOro npeaMera

Pa3ue.11 1. ®usuka n METOAbI HAYYHOI'O MO3H

aHuA

1.1 | ®usuka u MeTObI 2 ®Pu3nka — HayKa O IPUPOJIE. N3ydyeHne HayqHbIX (3MIIUPUUECKUX U
HAy4YHOT'O MO3HAHUS Hayunble MeTO/1bl TO3HAHUS TEOPETHUYECKUX) METO/I0OB ITO3HAHHUS
OKPY’KaIOILET0 MUPA. OKPYarOILEro MUpa.
Pons 3xkcniepumenTa u teopun OOcy:x1eHne rpaHull IPUMEHUMOCTH
B [IPOLIECCE TO3HAHUS PUPO/IBI. (bU3MYECKUX 3aKOHOB U TEOPUH.
DOKCNEepUMEHT B (PUBHKE. PaGoTa B rpymme mo noaroToBke
MopenupoBanue GU3MUIECKUX KOPOTKHUX COOOIIEHU O POJIK U MECTE
SABJIEHUN U IpoueccoB. Hayunbie (U3UKY B HayKe U B MPAKTUYECKOU
runotres3sl. Pu3nuecKue 3aKOHbI U JESATEIbHOCTH JIFOIEH.
TeopuH. [ paHULIBI IPUMEHUMOCTH JleMoHCTpalus aHAJIOTOBBIX U
¢usnueckux 3akoHOB. [IpuHIUN IU(POBBIX U3MEPUTENBHBIX TPUOOPOB,
COOTBETCTBHUSI. KOMITbIOTEPHBIX TATUYUKOB.
Ponb 1 mecTo puzuku OcBoeHue OCHOBHBIX MPUEMOB PaOOTHI
B (hopMUpOBaHUH COBPEMEHHOM ¢ mudpoBoii Jaboparopueii mo Gpusnke
HAay4YHOU KapTHUHBI MUDA,
B IIPAKTUYECKOM JIEITENBHOCTH JIFOAEH
Wroro 1o pazaeny 2




Pa3gen 2. Mexanuka

2.1

Kunematuka

MexaHnueckoe ABUKEHHUE.
OTHOCUTENIBHOCTh MEXAHUYECKOTO
nekeHus. Cucrema oTcyéTa.
Tpaexropus.

[lepemernienue, CkOpocTh (CpeaHsis
CKOPOCTb, MTHOBEHHAsI CKOPOCTh) U
YCKOPEHUE MaTepHAIbHOM TOUYKH,
UX TIPOCKIIUUA HA OCU CUCTEMBI
koopauHat. CiioxeHue
MEPEMEIICHHUH U CII0KEHUE
CKOpPOCTEM.

PaBHOMEpHOE U paBHOYCKOPEHHOE
IPSMOJIMHENHOE JBUKECHHUE.
I'paduku 3aBUCUMOCTU KOOPJUHAT,
CKOPOCTH, YCKOPEHUS, TyTH U
nepeMeIleHHs] MaTepUAIbHOU TOUKH
OT BPEMEHH.

CBobOogHOe nageHue. Y ckopeHue
CBOOOHOTO Ma/ICHUSI.
KpuBonuneiHoe 1BUXEHHUE.
JIBrKeHHe MaTepUaIbHOM TOYKHU
10 OKPYKHOCTH C ITOCTOSTHHOM 110
MOJIYJIFO CKOPOCTBIO. YTIIOBas
CKOPOCTb, JITHEWHAsA CKOPOCTb.
[Tepuon u yactota oOparieHus.
[eHTpOCTpEMUTENIBHOE YCKOPEHHUE.
TexHuyeckue ycTporcTa u

[IpoBeneHne FKCIEPUMEHTA: U3YUEHUE
HEPaBHOMEPHOIO IBUKEHHUS C LETBIO
ONpEIEJICHNS] MTHOBEHHOW CKOPOCTH;
UCCJIEIOBAHNE COOTHOLIEHUS MEXKIY
MyTSMH, IPOMJEHHBIMU TEJIOM

3a [10CJIE0BATENIbHBIE PABHBIE
MPOMEKYTKHA BPEMEHU MIPU
PAaBHOYCKOPEHHOM JBUKEHUU

C HAYaJIbHOM CKOPOCTBIO, PABHOW HYIIIO;
U3y4YEHUE ABUKCHUS IIApUKa B BA3KON
KUJKOCTH; U3yUYCHHE JIBU)KCHHUSI TEIA,
OpOIIEHHOTO TOPU3OHTAIIBHO.
OOBbsicHEeHNE OCHOBHBIX TPUHIIUIIOB
JNEUCTBUS TEXHUYECKUX YCTPOMCTB,
TaKUX Kak: CIIUJOMETP, UEIHBIE U
PEMEHHBIE Nepeauy IBHKECHHUS; U
yCJIOBUHM WX O€301M1aCHOTO
UCITOJIb30BAHUS B IIOBCEIHEBHOM
YKU3HU.

Pemenune pacu€THbIX 3a1a4 C IBHO
3QTaHHOM (PU3UYECKON MOJIEIIBIO

C UCITOJIb30BAHUEM OCHOBHBIX (POPMYT
KHHEMAaTHUKH.

[TocTpoenue u ananus rpadukoB
3aBUCUMOCTEN KMHEMAaTHYECKUX
BEJINYMH OT BPEMEHHU

JUJ1s. PABHOMEPHOTO




IIPAaKTUYECKOE IPUMEHEHHUE:
CIIUJIOMETP, ABUKECHHUE CHAPSIOB,
LIETIHBIE U PEMEHHBIE TIEpeIaun

Y PaBHOYCKOPEHHOTO NPSIMOJIMHENHOTO
JIBUKCHUS.

Pacnio3znaBanue (pu3nuecKux SBICHUMI
B yUEOHBIX OMBITAX U OKPYXKAIOIIe
KU3HU: PABHOMEPHOE U
PABHOYCKOPEHHOE NPSMOJIMHENHOE
JBUKEHHE, CBOOOAHOE Ma/IeHuE Tell,
JBH>KEHUE TT0 OKPYKHOCTH.
Onrcanne MEXaHUYECKOTO IBUKEHUS
C UCTIOJIb30BaHUEM (PU3UUECKUX
BEJINYMH: KOOPJINHATA, ITYTh,
[IEPEMELIEHHUE, CKOPOCTh, YCKOPEHHUE.
PaboTa B rpynmnax npu njiaHupoBaHUH,
MIPOBEACHUN U UHTEPIIPETALIUU
PEe3yJbTaTOB OIBITOB U aHAJIN3E
JOTIOJTHUTENIBHBIX NCTOYHUKOB
uH(pOpMAaIUK 110 TEME

2.2

JInHamuKa

IIprHIMI OTHOCHUTEIBHOCTH
lNanunes. llepBpiit 3akoH HeroTOHA.
NuepuuanbHbie CUCTEMBI OTCYETA.
Macca tena. Cuna. [Ipuniun
CyIEepnO3uLINKU CUl. BTOpoii 3aKoH

HrroToHa 111 MaTeprualibHOM TOUYKH.

Tpernii 3akoH Hprotona

JUIL MATEPUAIIBHBIX TOYEK.
3aKOH BCEMHUPHOTO TATOTEHHUS.
Cuna Tsoxectu. [lepBas
KOCMHYECKast CKOPOCTb.

CpaBHeHUE Macc B3aUMOJICHCTBYIOIIUX
TeJL.

N3ydeHne 3aBUCUMOCTH CHUJIBI
YOPYTOCTH OT iepopmaIu; CpaBHEHHE
CHWJI TPEHHUS TTOKOsI, KAUCHUS U
CKOJIbYKCHHS.

OOBsicCHEHHE HEBECOMOCTH.
[IpoBenenue 3xcniepumMeHTa:
HCCIIEIOBAHUE 3aBUCUMOCTH CHUII
YIIPYTOCTH, BOSHUKAIOIIUX B IPYKUHE
U pe3MHOBOM 00pa3sIle, OT UX




Cuna ynpyroctu. 3akoH ['yka.

Bec Tena.

Tpenue. Buas TpeHus (1mokos,
CKOJIBKCHUS, KAUCHUS).

Cuna tpenus. Cyxoe TpeHue.
Cuita TpeHUs CKOJIBKEHUS U CHIIA
TpeHus nokosi. Koadduruent
TpeHus. Cuia COnpOTHUBIICHUS
IIpU ABUKECHUH TEJIA B )KUJIKOCTH
WJIU Ta3e.

[TocTtynarenbHOE M BpaaTeabHOE
IBUKEHHUE a0COIIOTHO TBEPIOTO
Tena.

MOMEHT CHJTBI OTHOCUTEIBHO OCH
BpameHus. [neqyo cumbl. YcnoBus
paBHOBECHS TBEPAOTO TEJIA.
TexHuyeckue ycTporcTa u
IPAKTUYECKOE MPUMEHEHUE:
MOAIIUITHUKY, IBUKEHUE
HCKYCCTBEHHBIX CITyTHUKOB

nedopManu; u3ydeHue JIBU>KEHUS
OpycKka 1Mo HaKJIOHHOM TIJIOCKOCTH;
HCCJICIOBAHKE YCIOBU PABHOBECHSI
TBEPAOTO TEJIa, UMEIOIIETO OCh
BpAIICHUS.

OOBsicHeHNE 0OCOOEHHOCTEM
PaBHOMEPHOTO U paBHOYCKOPEHHOTO
OPSIMOJIMHEMHOTO JIBUXKEHUS,
CBOOOTHOTO TTAJICHUS TEJ, IBKECHUS
M0 OKPY>KHOCTU Ha OCHOBE 3aKOHOB
Hprotona, 3aKkoHa BCEMUPHOTO
TATOTCHUSL.

OObsicHEeHUE OCHOBHBIX ITPUHITUTIOB
JEHCTBHS TTOIIIMITHUKOB U UX
MPaKTUYECKOTO MTPUMEHEHUSI.
OOBsiCHEHUE JBUKEHUS HCKYCCTBEHHBIX
CITyTHUKOB.

Pemenue pacu€THbIX 33124 C SBHO
3aIaHHOM (PM3UYECKON MOJIEITBIO

C UCITOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 (HopMyJ TMHAMUKHU.

PacrosnaBanue GpU3MUECKUX SIBJICHHM
B YU4E€OHBIX OMBITAX U OKPYXKAIOIIEH
’KU3HH: MHEPIINSI, B3AUMO/ICHCTBHE TEJI.
AHanu3 GU3NYECKUX MPOIECCOB U
SIBJICHUH C UCIIOJIh30BAHUEM 3aKOHOB U
MIPUHITUTIOR: 3aKOH BCEMUPHOTO




tsrotenws, |, |1 u 111 3akonsr HeroTOHa,
MIPUHIINI CYTEPIIO3UIUN CUJI, TPUHLIUI
PABHOINPABHOCTU MHEPIUATIBHBIX
CHCTEM OTCUETa

2.3

3aKOHBI COXpaHCHHUA B
MCXAaHUKEC

HNmiysibc MaTepruanbHON TOYKU
(Tena), cuCTEMBI MAaTepUATIbHBIX

ToueK. IMITy1bC CHUIIBI M U3MEHEHUE
HMMITYJIbCA TeJIa. 3aKOH COXPAaHEHUS
UMITyJIbca. PEakTUBHOE ABUKEHUE.

PaboTa cuiibl. MOITHOCTH CHJTBI.
Kunernueckas sneprus
MaTepHAIBHOU TOUKH. Teopema
00 M3MEHEHUU KUHETUYECKON
SHEPIUM.

[TorenunanbHas Y3HEPTHSL.
[ToTeHnmanbHas SHEPTUS YIIPYTO
ne(hOpMHUPOBAHHOMN TIPYKUHBI.
[TorenunanbHasg SHEPTUS TEa
BOJIM3Y MOBEPXHOCTU 3EMIIH.
[TorenunanbHbIE U
HEMOTEeHIMAIbHBIC CUIIbL. CBS3b
PpaboOThI HEMOTECHIIMAILHBIX CHJT
C U3MEHEHUEM MEXaHUYECKOU
SHEPIUU CUCTEMBI TEJ. 3aKOH
COXPaHEHHSI MEXaHUYECKON
SHEPTHH.

Yrpyrue u Heynpyrue

[IpoBeneHne IKCIEPUMEHTA: U3YUEHUE
a0COJIFOTHO HEYNPYTOro yaapa

C TIOMOIIIBIO JIBYX OJIMHAKOBBIX
HUTSIHBIX MasiTHUKOB; UCCJICIOBAaHUE
CBSI3U paOOTHI CUJIbI C UBMEHEHHEM
MEXaHUUYECKOM IHEPTUH Telia

Ha MpUMEPE PACTKEHUS PE3UHOBOTO
KIyTa.

O1eHka a0COFOTHBIX U OTHOCUTEIIbHBIX
MOTPENTHOCTENH U3MEPEHUN (PU3HUECKUX
BEJINYMH.

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

C UCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
u HOpMyJ TMHAMUKU U 3aKOHOB
COXpaHEHHUHI.

Pelienrie kKayeCTBEHHBIX 3a7a4

C OMOPOW HA U3YUYEHHBIE B pA3Eie
«MexaHuKay 3aKOHbI, 3aKOHOMEPHOCTH
U (U3UYECKUE SBIICHUS.

Onucanne MEXaHUYECKOrO ABUKEHUS C
UCIIOJIb30BaHUEM (PU3NYECKUX BEJIUYUH:
UMITYJIbC T€Na, KHHETUYECKas SHEPTHs,




CTOJIKHOBEHHUSI.

TexHuueckue yCTpoucTBa u
MPAKTUYECKOE MPUMEHEHUE:
BOJIOMET, KOTIEDP, NPYKUHHBIN
MIUCTOJIET, IBUKEHUE PAKET

NOTEHIMATbHAS DHEPT UL, MEXaHUYeCKast
paboTa, MEXaHHUYECKask MOIIHOCTb.
AHanu3 GU3NYECKUX MPOILECCOB U
SIBJICHUH C UCIIOJIb30BAHUEM 3aKOHA
COXPAaHEHUSI MEXaHUYECKON SHEPTUH,
3aKOHA COXPAHEHUS UMITYJIbCA.
OOBbsicHEHNE OCHOBHBIX MPUHIUIIOB
JEHCTBUS U MPAKTUIECKOTO
NPUMEHEHHUS TEXHUUYECKHUX YCTPOICTB,
TaKHUX KaK: BOJOMET, KOMEp,
IIPY>KUHHBIN TUCTOJIET.

OOBbsicHEHUE ABM)KECHUS PAKET C OMIOPOH
Ha U3y4yeHHbIe (PU3NUECKHE BETUYUHBI U
3aKOHBI MEXaHUKHU.

Hcnonp3oBaHue npu NOArOTOBKE
COOOIIEHUI O TPUMEHECHHH 3aKOHOB
MEXaHUKH COBPEMEHHBIX
MH(GOPMAILIMOHHBIX TEXHOJIOTUHN J1JIs
MOWCKA, CTPYKTYPHPOBAHMUS,
WHTEPIIPETAINN U TIPEICTABICHUS
uH(pOpMaIuU, KPUTUYECKUHN aHan3
noyiy4aemMoi uHpopMauu

[TpoBeneHne KOCBEHHBIX U3MEPEHHUIH,
HUCCIe0BaHNI 3aBUCUMOCTEN
(bu3MYECKUX BEIWYHH, TPOBEPKA
NPEJIOKEHHBIX TUTIOTE3

Hroro no pazgeny
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Pa3nen 3. MoJgekyJisipHasi pu3nka ¥ TepMOIUHAMUKA

3.1

OCHOBEI
MOJIEKYJIIPHO-
KHHETUYECKOU TEOpUn

9

OCHOBHBIE MTOJIOKEHUS
MOJIEKYJIIPHO-KMHETUYECKOU
TEOPUHU U UX OIIBITHOE 0OOCHOBAHUE.
bpoyHoBCKOE nBMXKEHHUE.
Huddysus. Xapakrep IBUKEHUS U
B3aMMOJICHCTBHS YaCTHIl BEIISCTBA.
Mojenu cTpoeHus ra3os,
KUAJIKOCTEU U TBEPJBIX TEN U
00BsCHEHHE CBOICTB BeIlleCTBA

Ha OCHOBeE dTHUX MoJiesier. Macca n
pa3mepsl MoJieKyJl. KonnuecTBo
BemiecTra. [locrosHnas ABoraapo.
TeruioBoe paBHOBECHE.
Temneparypa u €€ u3MepeHue.
[Tkama remneparyp Llenscust.
Mopenp uieajaprHoro rasa.
OcHOBHOE ypaBHEHUE
MOJIEKYJISIPHO-KUHETUYECKOU
TEOPUHU UJICATBHOIO Ia3a.
AOGcoiroTHas TeMIiepaTypa Kak Mmepa
CpEHEN KNHETUYECKON DHEPTUU
TEIUIOBOTO JIBUYKCHUS YaCTHII Ta3a.
[IIxana Temneparyp KenbBuHa.
['a30BbIE 3aKOHBI. Y paBHEHHUE
MenaeneeBa—Kianeipona.

3akon JlansToHa. M3omporiecchl

[IpoBeneHne >KCIIEpUMEHTA!
OIpEJEICHUE MACChl BO3lyXa

B KJIACCHOM KOMHATE Ha OCHOBE
U3MEpEeHU1 00bEMA KOMHATBI, 1aBJICHHUS
U TEMIIEpaTyphl BO3AyXa B HEWl;
HCCJIEIOBAHNE 3aBUCHUMOCTU MEXIY
napamMeTpaMH COCTOSIHUS Pa3peKEHHOTO
rasa.

OneHka abCONIOTHBIX U OTHOCUTEIBHBIX
MOTPENTHOCTENH U3MEepPEHUN (PU3NUECKUX
BEJINYMH.

OOBbsicCHEHNE OCHOBHBIX MPUHIUIIOB
JEHUCTBUN TEpMOMETpA U OapomeTpa U
YCIIOBHUH UX O€3011aCHOTO
UCIIOJIb30BAHUS B MOBCETHEBHOM
KU3HH.

PacnioznaBanue Gpusndeckux sBIeHUN

B YUE€OHBIX ONBITAX U OKPYXarolen
*Ku3HH: U dy3us, OpOyHOBCKOE
JIBUKEHUE.

Ornucanue TEnIoOBbIX SABICHUN

C UCTIOJIb30BaHUEM (PU3HUECKUX
BEJIMYUH: JaBJICHUE ra3a, TEMIIepaTypa,
CpEIIHSsI KWHETUYeCKast SHEPTUs
Xa0TUYECKOTO ABUKEHHS MOJIEKYI,
CpEIHEKBAIpaTUYHasi CKOPOCTh




B UJICAIBHOM Ta3e C MOCTOSTHHBIM
KOJIMYECTBOM BEIL[ECTBA.
['padmyeckoe mpencraBacHue
M30IPOLIECCOB: U30TEPMA, U30X0Pa,
n3o0apa.

TexHuyeckue ycTpoucTsa u
IPAKTHYECKOE PUMEHEHHE:
TEPMOMETP, OapOMETp

MOJIEKY L.

AHanu3 pU3NYeCKUx MpoLeccoB U
sIBIICHUH ¢ ucnojb3oBanueM MKT,
ra3oBbIX 3aKOHOB, CBSI3U CpEIHEN
KMHETUYECKOU SHEPTUH TEMIIOBOTO
JIBH>KCHUSI MOJIEKYJI C a0COJIFOTHOM
TEMIIEPATypPOH.

Peuienne pacy€THbIX 3a/1a4 C ABHO
3aIaHHOM (PU3UYECKON MOJIEITBIO

C HCTOJIb30BAHUEM OCHOBHBIX
nonoxeHuit MKT, 3akoHOB 1 hopmyn
MOJIEKYJIIPHOUN (PUBHKHU.

PaGoTa B rpymnmax npu mjiaHUpOBaHUH,
MPOBEJCHUN U UHTEPIIPETALINU
PE3YNbTATOB OIBITOB U AHAJIU3E
JIOTIOJIHUTENIbHBIX NCTOYHUKOB
uH(pOpMAaIUK 110 TEME

3.2

OCHOBBI
TEPMOTUHAMUKA
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TepMoanHaMuyecKas CUCTEMA.
BryTtpennss sneprus
TEPMOJUHAMHUYECKON CUCTEMBI U
CIocoObI €€ U3MEHEHHS.
KonuuectBo TemnoTsl u pabdora.
BuyTpenHsis s3Heprus 0JIHOATOMHOTO
HUIeaJIbHOro ra3a. Buabl
TEIJIONepeauu: TEIIONPOBOIHOCTD,
KOHBEKIIUS, U3JIyYEHHE. Y IebHAas
TEIUIOEMKOCTh BEIIIECTBA.

IIpoBeneHue dKCIIEpUMEHTA: U3MEPEHUE
YAEIBHOMN TEMIOEMKOCTH BEIIECTBA.
OreHka aOCOIOTHBIX U OTHOCUTEIBHBIX
MOTPENIHOCTENW U3MEPEHUN (PU3NYECKUX
BEJIMYUH.

N3yuenue Mmozeneil napoBoil TypOUHBI,
JIBUTaTelIsl BHYTPEHHETO CrOPaHUs,
PEAaKTUBHOIO IBUTATEIIs.

OOBbsicHEHNE IPUHIUIIOB AEUCTBUS U
yCJIOBUI 0€30I1aCHOTO UCIIOJIb30BaHUS




KonuuecTBo TennoTe

IIpU TEIJIONEpeIaye.

[TonsTre 06 agabaTHOM MpoIIEcCe.
[IepBbIit 3aKOH TEPMOJIMHAMUKH.
[Iprmenenue nepBoro 3aKoHa
TEPMOJUHAMUKH K U30TPOLIECCaM.
['paduueckas uaTEpnpeTanys
paboThI raza.

BTopoii 3aK0H TEpMOAMHAMUKH.
HeoGpaTumMocTs nporieccon

B [IPUPOJIE.

TennoBbie MamuHbL. [ [pUHIUTIBL
NEeUCTBUS TETJIOBBIX MaIlIUH.
[TpeobpazoBanus SHEPTUU

B TEIUIOBBIX MallIMHAX.
Koadduruent nonesnoro aeiicTeus
TEIUIOBOM MallIHBI.

Hukn Kapao u ero koadpuiieHt
IIOJIE3HOIO JICUCTBUS.
DKOJIOTHYECKHE TPOOTIEMBI
TEIUIOAPHEPTETHKHU.

TexHuyeckue ycTponcTa u
MPaKTUYECKOE MPUMEHEHUE:
JBUTaTellb BHYTPEHHETO CrOPAHUs,
OBITOBOH XOJOAUIIBHUK,
KOHJULIMOHED

B ITIOBCEHEBHOM KM3HU JBUTATEIIS
BHYTPEHHETO CTOpaHusi, OBITOBOIO
XOJIOIUIIbHUKA, KOHJIUIIHOHEPA.
OnucaHue CBOMCTB TN U TEIJIOBBIX
SBJICHUM C UCIIOJIb30BAHUEM
bu3nyecKnX BEIMYUH: JaBJICHUE ra3a,
TEeMIIepaTypa, KOJIMYECTBO TEIIOTHI,
BHYTpPEHH:ISl SHEprus, paboTa rasa.
Pelenue pacu€THbIX 3a1a4 C ABHO
3aTaHHOM (PHU3UYECKON MOJIEIIBIO

C UCITOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 (HOpMyJT MOJIEKYJISIPHOUM (PU3UKH U
TEPMOJIUHAMUKH.

Pelenne kauecTBEHHBIX 33124

C ONOPOW HAa U3YUYEHHBIE B pa3IEie
«MonekynspHas pusuka u
TEPMOIMHAMMKA» 3aKOHBI,
3aKOHOMEPHOCTH U (pU3UYECKUE
SIBJICHUSL.

PaboTa B rpynnax npu aHaiuze
JIOTIOJTHUTEBHBIX UCTOYHUKOB
uH(pOpMaIUK IO TEME




3.3

ArperaTHblie
COCTOSIHUS BEIIECTBA.
da30BbIE MEPEXO0IbI

[TapooOpa3oBaHue U KOHICHCALIHSL.
Hcnapenue u KkumneHue.
AOCOTIOTHAS M OTHOCUTEIbHAS
BJIQYKHOCTB BO3yxa. HachIeHHbII
nap. Y aeibHas TErioTa
mapooOpa3oBaHusl. 3aBUCUMOCTD
TEMIIEpaTypbl KMUIIEHHS OT AaBJICHUS.
TBépnoe Teno. Kpucramueckue n
amop(HbIe Tena. AHU30TPONUS
CBOMCTB KpUCTaLIOB. JKujkue
kpuctajuibl. COBpeMEHHBIE
Marepuansl. [L1aBnenue n
KpUcTauIi3anus. Y aenbHas TenioTa
riasneHus. CyOaumarusi.
YpaBHeHUE TEIIOBOrO OaiaHca.
TexHuyeckue ycTporcTa u
IPaKTUYECKOE IPUMEHEHUE:
TUTPOMETP U MICUXPOMETP,
KaJIOPUMETP, TEXHOJIOTHH
MOJIyYEHHS] COBPEMEHHBIX
MaTepHalioB, B TOM YHUCIIE
HAaHOMATEPHAJIOB,

Y HAaHOTEXHOJIOTUU

[IpoBeneHue 3KCIEpUMEHTA: U3MEPEHUE
OTHOCUTEJIHHOM BJIa)KHOCTH BO3/yXa.
OneHka aOCOIOTHBIX U OTHOCUTEIIBHBIX
MOTPEIIHOCTENH U3MEPEHUH (PU3NIECKIX
BEJIMYHH.

N3ydeHne CBONMCTB HACHIIIIEHHBIX
MapoB, Coco00B U3MEPEHUS
BJIQXKHOCTHU

Hab6nronenue kuneHus npu
MMOHMYKEHHOM JIaBJICHUU, HATPEBAHUS

U TUTABJICHUS] KPUCTAILTUYECKOTO
BEIIECTBA.

OOBsiCHEHUE IPUHIUIIOB JICUCTBUS U
yCIIOBUI 6€30MMaCHOT0 NCIIOJIb30BaHUS

B [TOBCETHEBHOM KM3HU TUTPOMETPA,
MICUXPOMETPA, KaJJOPUMETPA.

N3ydeHne TEXHOJIOTUI NOIYyYEHUS
COBPEMEHHBIX MaTEPUAJIOB, B TOM UHCIIE
HaHOMAaTEpPHUaJoB.

Peliennie pacu€THbIX 3a/1a4 C IBHO
3aIaHHOM (PM3UYECKON MOJIEITBIO

C UCIIOJIb30BaHUEM YPaBHEHUS
TEIJI0BOro OanaHca.

Pelenne kayecTBEHHBIX 3a/1a4

C OIIOPOY HA U3YYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3NYECKUe
SIBJICHUSI 110 TEME.




Pacnio3naBanue pu3NUeCcKuX sIBICHUM
B Y4€OHBIX OMBITaX U OKPYXKAIOMIEH
KU3HH: neopmarys TBEPIBIX TE,
HarpeBaHue U OXJIAKJIEHUE Tel,
M3MEHEHHE arperaTHbIX COCTOSIHUI
BEI[ECTBA U 0OBSICHEHUE UX HA OCHOBE
3aKOHOB U (POPMYII MOJIEKYJIIPHON
(u3UKH.

Hcnonb3oBanre HHPOPMaIIMOHHBIX
TEXHOJIOTHH JIJISl IOMCKA,
CTPYKTYPUPOBAHMSI, HHTEPIIPETAIIUH U
npecTaBIeHUs] HHOOPMaLUK TPU
MOJATOTOBKE COOOIIEHN O MPUMEHEHUU
3aKOHOB MOJIEKYJISIPHOU (pU3UKH U
TEPMOJMHAMHKHN B TEXHUKE

Y TEXHOJIOTHSIX

Htoro no pazneny 24
Pasznen 4. JjaekTpoguHAMHUKA
4.1 | DnexkTpocraTuka 10 DnekTpuzanus ten. dnekrpudueckuil | [IpoBeneHue skcrepuMenTa: u3MepeHue

3apsan. JIBa BUIa JIIEKTPUUYECKUX
3apsanoB. [IpoBogHuKH,
JABJICKTPUKU U TTOJTYITPOBOJHUKH.
3aKOH COXpaHEHUS AIEKTPUUECKOTO
3apsa.

B3aunmoneiicTBue 3aps10B. 3aKOH
Kynona. ToueqHsbli 2IEKTpUYECKUI
3apsi. DNEKTPUUECKOE MOJIE.

ANEKTPOEMKOCTH KOHJIEHCATOPA.
OrieHka aOCOFOTHBIX U OTHOCUTEIIbHBIX
MOTPENTHOCTEH U3MEepEeHN (PU3NIECKUX
BEJINYUH.

N3ydyeHne npuHIUIIOB A1EUCTBUSA
AJIEKTPOCKOIIA, DJIEKTPOMETPA,
KOHJICHCATOPA.

N3yyenue npuHUKUIIOB JCUCTBUS




Harnpsik€HHOCTB 3JIEKTPUUECKOTO
noJist. [IpuHIuMn cynepno3unuuu
3JIEKTPUYECKUX Toseu. JIuanuu
HANPsHKEHHOCTU 3JIEKTPUYECKOIO
TOJIS.

PaboTa cui 351eKTpOCTaTUYECKOTO
nons. [lorennuman. Paznocts
noreHnuanos. [IpoBogHuku u
JIUDJICKTPUKH B
AIEKTPOCTATUYECKOM TIOJIE.
JlnamexTpruyeckas IpOHULIAEMOCTb.
DnektpoéMkocTh. KoHnencarop.
DIIEKTPOEMKOCTD ILNIOCKOTO
KOHJIEHCATOpa. DHEpPrus
3apsKEHHOTO KOHJIEHCaTOopa.
TexHuueckue ycTpoucTsa u
MPAKTUYECKOE MTPUMEHECHHUE:!
3JIEKTPOCKOIL, AJIEKTPOMETD,
3JIEKTPOCTATUYECKAs 3allINTa,
3a3eMJICHUE AJIEKTPOIPUOOPOB,
KOHJIEHCATOP, KONTMPOBAIbHBIN
armapar, CTpyHMHBIN IIPUHTED

U yCIIOBUN 0€3011acCHOTO MPUMEHEHUS
B IIPAKTUYECKON KU3HU,
KOIMPOBAJIBHOTO anmnapara, CTpyHHOTro
MIPUHTEPA.

PaccmoTpenue hu3naecKkux OCHOBaHHMA
ANEKTPOCTATUYECKOU 3alUThI U
3a3eMJIEHUS DIIEKTPOIIPUOOPOB.
Pemenue pacu€THpIX 3aa4 C ABHO
3aIaHHOM (PU3UYECKON MOJIEIBIO

C UCITOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 (OPMYJ DIIEKTPOCTATHKH.

Pelienrie kadeCTBEHHBIX 3a7a4

C OIOPOM Ha N3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUYECKHE
SABJICHUS JIEKTPOCTATUKHU.
PacnioznaBanue pusndeckux siBICHUN
B YU4E€OHBIX OMBITAX U OKPYXKAIOIIEh
AKU3HU: DJIEKTpU3aIus Ted,
B3aMMOJICUCTBHE 3aPsI0B U OOBSICHEHUE
UX Ha OCHOBE 3aKOHOB U (hOpMy
AIEKTPOCTATUKH.

Onucanue U3y4eHHBIX CBOMCTB
BELIECTBA U AJIEKTPUUECKUX SIBICHUN

C MCTIOJIb30BaHUEM (DU3HUECKHUX
BEJIMYMH: JICKTPUUECKUN 3apsij,
HaIPSKEHHOCTh IEKTPUUECKOTO TMOJIA,




MOTEHIIMAI, Pa3HOCTh IOTEHLIUAJIOB,
AJIEKTPOEMKOCT.

AHanu3 GpuU3NYECKUX MPOILIECCOB U
SABJICHUM C UCIIOJIb30BaHUEM
bu3MYeCcKUX 3aKOHOB: 3aKOHA
COXpaHEHUS AINEKTPUIECKOT0 3aps/a,
3akoHa KyioHna.

PaboTa B rpynnax npu aHaiuse
JIOTIOJTHUTENBHBIX UCTOYHHUKOB
uH($OpMallUU U MOATOTOBKE COOOLIECHUI
O MPOSIBJICHUN 3aKOHOB JIEKTPOCTATUKU
B OKPY’KaIOIIEH )KU3HU U IPUMEHEHUH
UX B TEXHUKE

4.2

IlocTogHHBIN

AIEKTPUYECKUH TOK.

Toku B pa3inM4HbIX
cpenax
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DJIEKTPUUECKUM TOK. Y CIIOBUS
CYIIECTBOBAHUS DJICKTPUUECKOTO
Toka. Uctounuku Toka. Cuma Toka.
ITocTOAHHBIN TOK.

Hanpsoxenne.

3akoH OMa JiJ1g yyacTKa LeMHu.
DJIEKTPUUECKOE COPOTUBIICHHE.
VY 1enbHOE CONTPOTUBIIEHUE
BemiecTna. IlociaeqoBarenbpHoOE,
napajjieabHOe, CMEIIAHHOE
COEMHEHUE MPOBOHUKOB.
Paborta snexkTpuyueckoro Toka.
3akoH /xxoyns—JIenna. MomHoCTh
ANEKTPUYECKOTO TOKA.

[IpoBeneHne 3KCIIEpUMEHTA: U3YUYEHUE
CMEILIAaHHOTO COEIMHEHUSI PE3UCTOPOB;
n3Mepenune JJ{C ucTtouHnka Toka v ero
BHYTPEHHETO CONPOTUBIICHUS;
HaOJII0JICHHUE JIEKTPOJIN3a.

Orenka aOCONIOTHBIX M OTHOCUTEIIBHBIX
MOTPENIHOCTENW U3MEPEHUN (PU3NYECKUX
BEJINYMH.

OOBsICHEHHE TPUHIIMIIOB JEHCTBUS U
yCJIOBHM 0€3011acCHOTO MTPUMEHEHUS
aMIlepMeTpa, BOJbTMETPA, PEOCTATa,
HMCTOYHUKOB TOKa,
ANEKTPOHArPEBATEIbHbBIX U
AIIEKTPOOCBETUTEIHHBIX MMPUOOPOB,




DNeKTpoABMKYLIAas CUIIA U
BHYTPEHHEE COITPOTUBIICHUE
MCTOYHHKA TOKa. 3akoH OMa

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

DneKTpoHHas IPOBOJUMOCTb
TBEPBIX METAJUIOB. 3aBUCUMOCTh
CONPOTHUBIICHUS METAJIOB

OT TEMIIEPATypPHI.
CBepXIpOBOIUMOCTb.
DNEKTPUYECKUN TOK B BAKYYME.
CBOMCTBA 2JIEKTPOHHBIX ITyYKOB.
[TonynpoBonuuku. CoOCTBEHHAs U
IpUMECHasi IPOBOJUMOCTh
MOJTYyNnPOBOAHUKOB. CBOKCTBA
p—Nn-nepexona.
[TonynpoBoAHUKOBBIE TPUOOPHI.
DNEeKTPUYECKUN TOK B PACTBOPAX U
pacruiaBax 3J€KTPOJIUTOB.

QHGKTpOJ'H/ITI/I‘-IeCKaH AUCCoaLmsi.

DIIEKTPOJIN3.
DJIEKTPUYECKHI TOK B ra3ax.
CaMoCTOSTENbHBIN U
HECAMOCTOSTEJbHBIN pa3psl.
Mounus. [1na3ma.
TexHuuyecKne ycTpomucTBa u

TEPMOMETpA COMTPOTUBJICHUS,
BAKYYMHOT'O JI0J1a, TEPMUCTOPOB U
(hOTOpPE3UCTOPOB, OTYPOBOTHUKOBBIX
JINOJ0B, TAJIbBAHUKH.

Pemenne pacu€THbIX 3a/1a4 C SIBHO
3aTaHHOM (PHU3UYECKON MOJIEIIBIO

C UCTI0JIb30BAaHUEM OCHOBHBIX 3aKOHOB
u hopmyn Tembl «IlocToSTHHBIN
ANEKTPUYECKUN TOK.

Pacno3naBanue pu3nueckux siBICHUM
B YU4E€OHBIX OMBITAX U OKPYXKAIOIIEh
JKU3HU: SJIEKTPUYECKAs TPOBOAUMOCTb,
TEIUIOBOE, CBETOBOE, XUMHYECKOE,
MAarHUTHOE JECUCTBHUS TOKA.

AHanu3 3MEKTPUYECKUX SIBIICHUU U
IIPOLIECCOB B LIEISAX NOCTOSHHOT'O TOKA
C MCIMOJIb30BaHNUEM 3aKOHOB: 3aKOH
OmMa, 3aKOHOMEpPHOCTHU
MOCJIEI0OBATEIBHOTO Y APAJUIETBHOTO
COEMHEHUS POBOJIHUKOB, 3aKOH
Jxoyns-Jlenna.

Onucanue u3y4yeHHbIX CBOMCTB
BELIECTB U DJICKTPUYECKHUX SIBIICHUMN

C MCTIOJIb30BaHNEM (hU3HUECKIX
BEJIMYUH: DJIEKTPUUECKUH 3apsl, CHUJIa
TOKQ, JIEKTPUYECKOE HANIPSIKEHUE,
ANEKTPUUYECKOE COMPOTUBIICHHUE,




IPAKTHYECKOE IPUMEHEHUE:
aMIIepMETp, BOJIBTMETP, PEOCTAT,
HMCTOYHHKH TOKa,
AJIEKTpOHArpeBaTeIbHbIE IPUOOPHI,
AIIEKTPOOCBETUTEIBHBIE PUOOPHI,
TEPMOMETP CONPOTUBIICHUS,
BaKyyMHBIH MO/, TEPMUCTOPHI U
(bOoTOpE3UCTOPHI,
HOJIYIIPOBOJHUKOBBIN AUOL,
rajibBaHuKa

pa3zHocTh noTeHuuanos, IJ1C, pabora
TOKAa, MOIIIHOCTH TOKA.

Hcnonp3oBanne nHPOPMAITMOHHBIX
TEXHOJIOTHH JIJIs TTIOMCKa,
CTPYKTYPUPOBAHWSI, HHTEPIIPETAITIH U
MIPEICTABICHUS] HHPOPMAIIUU TTPU
MOJATOTOBKE COOOIICHUI O TPUMEHEHUHT
3aKOHOB IOCTOSTHHOT'O TOKA B TEXHUKE U
TEXHOJIOTHSIX

Hroro no pazaeny 22
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11 KJIACC

HaunmeHnoBanue
No KonunuectBo OcCHOBHBIE BUJIBI IEATEIbHOCTH
pa3/iesioB U TeEM [IporpammHoOe conepkaHue
/11 4acoB oOy4Jaronuxcs
y4eOHOTO0 IpeamMeTa
Paznen 1. DiaexkTpoguHaMuka
1.1 | MarauTHOe noJe. 11 [TocTOsITHHBIE MATHUTHI. [IpoBeaeHnE SKCIEPUMEHTA: U3YUCHUE

DIIEKTpOMAarHuTHas
WHTYKITAS

BzanmoelicTBre ITOCTOSTHHBIX
MarHuToB. MarHuTHoe mose.
BekTop MarHuTHOM MHIYKIIUH.
[IpuHIMD cynepno3uuun
MarHMTHBIX oJIeH. JInHuM
MarHuTHOM nHaykiuu. Kaptuna
JIMHUM MarHUTHOM MHAYKIWU TOJIA
MOCTOSIHHBIX MAarHUTOB.
MarauTtHoe 1ojie NpOBOIHUKA

¢ TokoM. KapTrHa nTuHUN HHAYKIWA
MarHuTHOTO MOJISI JJTUHHOTO
MPSIMOT'O TPOBOJIHUKA U 3aMKHYTOTO
KOJIBLIEBOT'O MPOBOIHUKA, KATYIIIKH
¢ TokoM. OnbIT Dpcrena.
B3auMoelicTBrE MPOBOTHUKOB

C TOKOM.

Cuita Amnepa, e€ MoAyJb U
HampaBJICHUE.

Cuna Jlopenua, e€ MoyJb 1
HarnpasJjeHue. [[BruxkeHue
3apsIKEHHOUN YaCTHULIbI

MAarHATHOTO IOJISI KATYIIKHU C TOKOM;
WCCIIEIOBAHUE JENUCTBHS IIOCTOSTHHOTO
MAarHuTa Ha paMKy ¢ TOKOM;
VICCIICIOBAHUE SIBJICHUS
AIIEKTPOMArHUTHOM UHIYKIIMH.

OreHka a0COJIFOTHBIX U OTHOCUTEIbHBIX
MOTPEUTHOCTEN U3MEPEHUN (PU3HUECKUX
BEJINYMH.

OObsicHEHUE IPUHLIUIIOB IEUCTBUS U
yCJIOBUI 6€3011aCHOrO MPUMEHEHUS
ITOCTOSTHHBIX MarHUTOB,
IEKTPOMATHUTOB, DJIEKTPOABUIATENIS,
YCKOpHUTEIIEH 3JIEMEHTAPHBIX YaCTHLL,
VHAYKIIMOHHOM IEUH.

Pemenue pacu€THbIX 3a1a4

Ha MpUMEHEeHHE (HOPMYJT TEMBI
«MarauTHoe nosue. NeKTPOMarHuTHA
WUHIYKLHS.

Pemenne kayeCcTBEHHBIX 3a1a4

C OIIOPOY HA U3YYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKUE




B OJTHOPOJTHOM MarHUTHOM MOJIE.
Pa6oTa cuiel Jloperria.

SIBrIeHME ANEKTPOMArHUTHON
nHaykuuu. [loTok BekTopa
MAarHuTHOW WHIYKIIUH.
DNeKTPOABIXKYIIAs CUJla UHIAYKIUH.
3aKOH 3JIEKTPOMarHUTHOU
nHaykuuu apanes.

Buxpesoe aiekTpuyeckoe 1mose.
DOneKTpoABMXKYIIAs CUjla UHAYKIUU
B IIPOBOJIHUKE, IBHKYILIEMCS
MOCTYIATEIbHO B OJJHOPOIHOM
MAarHuTHOM TIOJI€E.

IIpaBuio Jlenna.

NHnykTuBHOCTG. fIBNEHNE
CaMOMHIYKIINH. DJIEKTPOIBHXKYIIIAS
CUJIa CAMOUHIYKIHUU.

DHeprus MarHUTHOTO MOJISI KaTYIIKH
C TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.
TexHuueckue ycTpoucTaa u
PaKTUYECKOE IPUMEHEHUE:
MOCTOSTHHBIE MarHUTHI,
AIIEKTPOMArHUTHI,
AIIEKTPOJBUTATENb, YCKOPUTEIH
AJIEeMEHTAapHBIX YaCTHII,
WHYKIIMOHHAS M1€Yhb

ABJIEHUS TEMBI «MarHuTHOE MoJe.
DNEeKTpOMAarHUTHAs! UHTYKIIHS).
OnpeneneHue HanpaBIeHUs BEKTOpa
WHYKIIMM MAarHUTHOTO TOJIs
MIPOBOJAHUKA C TOKOM, CUJIbI AMIiepa
u cwibl JIopeHna.

Pacno3naBanue pusndeckux siBICHUN
B YYEOHBIX ONBITaX U OKPYXKaIOIIeH
JKU3HU: B3aUMOJICCTBUE MATHUTOB,
AIEKTPOMArHuTHAsI HHAYKIUA,
JIECTBUE MAarHUTHOTO MOJISl Ha
MIPOBOAHUK C TOKOM M JIBUKYIIHICS
3aps.

AHaJIN3 SJIEKTPOMATrHUTHBIX SBICHUMN
C UCIIOJIb30BAaHUEM 3aKOHA
AIEKTPOMArHUTHON WHTYKIIUH.
Onucanue n3y4yeHHbIX CBOMCTB
BEILIECTB U AJIEKTPOMArHUTHBIX
SBJICHUH C UCIIOJIb30BaHUEM
(bU3UYECKUX BETMYHUH: WHAYKITUS
MarHUTHOIO MOJIsI, CKUjla AMIiepa, Cuiia
Jlopeniia, THAYKTUBHOCTh KaTyIIKH,
AHEPIUsl JIEKTPUUECKOTO 1 MATHUTHOTO
oJjen

Hroro no pazgeny
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Pa3nen 2. Kosie0aHus 1 BOJIHBI

2.1

MexaHu4ecKue u
AJIEKTPOMAarHUTHbHIC
KoJIcOaHus

KonebarenbHas cucrema.
CB00OOIHBIE MEXaHUYECKUE
konebanus. ['apMoHudeckue
kojebanus. [lepuon, yactora,
aMIUIMTya U aza KojaeOaHui.
[IpyXVHHBIN MasITHUK.
MareMaTu4ecKkuii MasiTHUK.
YpaBHEHHE TaApMOHUYECKUAX
koJiebanuil. [IpeBpamienue suepruun
IIPU TAPMOHUYECKUX KOJICOAHUSIX.
KonebarenbHbIil KOHTYP.
CB0OOOIHBIE AJICKTPOMATrHUTHBIE
KOJIeOaHUS B UACATBHOM
K0JIe0aTeIbHOM KOHTYpe. AHAJIOTUS
MEK]ly MEXaHUYECKUMU U
AIIEKTPOMArHUTHBIMU KOJICOAHUSIMH.
®opmyna ToMmcoHa. 3aKoH
COXPAHEHUS YIHEPTUH B UCATHHOM
K0JIe0aTeIbHOM KOHTYpE.
IIpencrasieHue o 3aTyXarommx
KoJieOaHusIX. BeIHYX1eHHbIE
MEXaHUYEeCKUEe KOJIeOaHusl.
Pe3onanc. BeiHyX/1eHHBIE
AIIEKTPOMATrHUTHBIC KOJIeOaHMsI.
ITepeMeHHBIN TOK.
CunycouanbHbIN IEPEMEHHBIN TOK.

HccenenoBanue napameTpoB
KOJIe0aTeIbHON CUCTEMBI — ITEPUO/IA,
JaCTOTHI, AMIUTATYABI U (a3bl
Kosie0aHuil (MPYXKUHHBINA W/ UIn
MaTeMaTUYECKUI MasSTHHK).
Hab6nronenue 3aryxaronmx KojieOaHuu.
HccnenoBanrie CBOMCTB BBIHYKACHHBIX
KoJieOaHui.

Habmronenue pe3onanca.

IIpoBeneHue 3KCIEpUMEHTA:
MCCIIEIOBAaHNE 3aBUCUMOCTH MIEPHO]IA
MaJibIX KojeOaHuii rpy3a Ha HUTU

OT JIJIMHBI HUTU U MACChI IPy3a;
HCCIIEIOBAaHUE IEPEMEHHOTO TOKA

B LIETIM U3 MOCIE0BATEIBLHO
COEIMHEHHBIX KOHJIEHCATOpa, KaTyIIKU
Y pe3ucTopa.

OrneHka a0COFOTHBIX U OTHOCUTEIbHBIX
MOTPENTHOCTEH U3MEPEHUN (PU3UUECKUX
BEJINYUH.

OOBsiICHEHUE TPUHIIMIIOB JEHCTBUS U
yCJIOBHI 0€3011aCHOTO MTPUMEHEHUS
AIIEKTPUYECKOTO 3BOHKA, TeHepaTopa
MEPEMEHHOTO TOKA, JIMHUU
ANEKTpOoIepeaay.

Pemienue pacu€THbIX 3a7a4 ¢ IBHO




Mo1HOCTh NEPEMEHHOTO TOKA.
AMIUTUTYIHOE U ACHCTBYIOIIEE

SHAYCHUC CUJIbI TOKA M HAITPSIKCHHA.

Tpanchopmarop. [IponsBoacTso,
nepeaayda u noTpedeHue
ANEKTPUYECKON SHEPTUH.
DKOJIOTHYECKHE PUCKU

IIPpH ITPONU3BOJACTBEC DJICKTPOIHCPIUH.

Kynberypa ucnonb3oBanus
AJIEKTPOIHEPTUU B MOBCEITHEBHOU
YKA3HU.

TexHuueckue ycTpoucTaa u
MPAKTUYECKOE MPUMEHECHHUE:
AIEKTPUYECKUI 3BOHOK, TEHEPATOP
MEPEMEHHOTO TOKA, INHUU
ANIEKTpoIepeaayd

3aJIaHHON (PU3UUECKON MOJIEITHIO

C UCTIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
1 (OpPMYJI, ONTMCHIBAIOIIINX
MEXaHUYECKHE U JIEKTPOMarHUTHBIE
KOJICOaHMS.

Onucanue MEXaHUYECKUX U
AJIIEKTPOMATrHUTHBIX KOJICOAHMI

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

B TAPMOHHYECKHUX DJICKTPOMArHUTHBIX
KOJICOaHUSIX.

Pemenne kauecTBEHHBIX 33134

C ONOpPOM Ha U3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH, OMMCHIBAIOIIINE
MEXaHUYCCKHE U DJIEKTPOMArHUTHBIC
Kosie0aHusl.

Pabora B rpymimax mpu miiaHupOBaHHH,
MIPOBEJICHAH W UHTEPIPETAIINH
PE3YNIBTATOB OMBITOB, U aHAJTIN3E
JOTIOTHUTETHHBIX UCTOYHUKOB
uH(pOpMaIUK 110 TEME

2.2

MexaHu4ecKue 1
ANIEKTPOMArHUTHbHIC
BOJIHEI

Mexanuyeckue BOJIHbBI, yCIOBUS
pacnpocrtpanenus. [lepuos.
CKOpoCTh paclipoOCTpAHEHUS U
JIMHA BOJIHBL. [lonepeunsie n

N3yuenue oOpazoBanus u
pacnpocTpaHEHUS ITONIEPEUYHBIX U
MPOJOTBHBIX BOJIH.
Habmonenue orpakeHus




MPOJI0JIbHBIE BOJHBI.
Nutepdepenius u nudpaxiys
MEXaHUYECKUX BOJIH.

3Byk. CKOpOCTh 3BYyKa. I poMKOCTB
3ByKa. Beicora Tona. TemOp 3ByKa.
DIEeKTPOMAarHUTHBIE BOJIHBI.
YcnoBus u3nydeHus
AJIEKTPOMATrHUTHBIX BOJIH. B3anMHas
opueHTanus BeKToposB E, B,

U B AJICKTPOMAarHuTHOM BOJIHE.
CBolicTBa 3JIEKTPOMarHUTHBIX BOJIH:
OTpa)k€HUe, MPEJIOMIICHUE,
nossipu3anus, JudpaKims,
untepdepenius. CKopocTh
AJIEKTPOMArHUTHBIX BOJIH.

[IIxana 3MeKTpOMarHUTHBIX BOJIH.
[Ipumenenue >1eKTPOMarHUTHBIX
BOJIH B TEXHUKE U OBITY.
[TpuHITUTIBI paTUOCBS3HU U
TeneBUIcHUS. Pagnonokanus.
DIIEeKTPOMarHUTHOE 3arpsi3HEHNE
OKPYKArOIIEU CPEBI.
TexHuueckue ycTpoucTaa u
MPaKTUYECKOE TPUMEHEHHUE:
MY3bIKaJTbHbIE HHCTPYMEHTHI,
yJIbTPa3BYKOBAs IMarHOCTHKA

B TEXHUKE U MEAUIIMHE, pajap,

Y TIPEJIOMIICHUS, HHTep(pepeHInn 1
Tudpakiy MEXaHUYECKUX BOJIH.
HabGnronenue cBsi3u r(pOMKOCTH 3BYKa U
BBICOTHI TOHA C AMIUIUTYION U
4aCcTOTOU KOJIeOaHUM, 3BYKOBOTO
pEe30HaHca.

HccnenoBanue CBOMCTB
AIEKTPOMArHUTHBIX BOJH: OTPaXKEHUE,
MpeJIOMJIEHUE, MOISPU3aALH,
nudpakiys, “HTepdepeHIus.
N3ydenne ycioBHil U3TydeHUs
ANEKTPOMArHUTHBIX BOJIH, B3aUMHOM
opueHTauuu BekTopoB E, B,

U B DJICKTPOMAarHUTHOM BOJIHE.
N3ydeHne npuMeHeHus
AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

OOBsiICHEHUE MPUHIIMIIOB JEHCTBUS U
yCJIOBUI 0€3011acCHOTO MTPUMEHEHUS
MY3bIKaJIbHBIX UHCTPYMEHTOB,
YIABTPA3BYKOBOW JUArHOCTUKU

B TEXHUKE U MEJIULIMHE, pajiapa,
paguonpuEMHHKA, TEJICBU30PA,
aHTeHHbl, Tenedona, CBY-meun.
Peliennie pacu€THBIX U KAYECTBEHHBIX
3a/1a4 ¢ OMOPOU HAa U3YUYEHHBIE 3aKOHBI
1 3aKOHOMEPHOCTH, OMTMCBHIBAOIIIHE




pPagUONPUEMHHUK, TEJIEBU30D,
aHTeHHa, Tenedon, CBU-neup

pacrpocTpaHEHUE MEXAaHUYECKHUX U
AJIEKTPOMArHUTHBIX BOJIH.
Hcnonp3oBanne nHPOPMAITMOHHBIX
TEXHOJIOTUH JIJIsl TTIOMCKa,
CTPYKTYpHUPOBAHUS, UHTEPIPETALINU U
npecTaBIeHUs HHOOpMaILIUH

MIPU MOJITOTOBKE COOOIIEHUM

00 HUCTI0IB30BaHUU DIIEKTPOMATHUTHBIX
BOJIH B TEXHHUKE.

VYyacTtue B IUCKyccun

00 3JIEKTPOMArHUTHOM 3arps3HEHUU
OKPY’KarOIIEU CPEIBI.

Pabora B rpynmnax nmpu riiaHupOBaHUH,
MPOBEJICHUN U UHTEPIIPETALINU
pPE3YyJAbTATOB OIBITOB U aHAJIN3E
JIOTIOJTHUTEJILHBIX UCTOYHUKOB
uH(pOpMAaIUK 110 TEME

2.3

Onrtuka

10

I'eomeTprueckas onrTuka.
[IpsamosMHENTHOE pacpOCTPaHEHUE
CBETA B OTHOPOIHOU cpene. JIyu
cBeTa. TOYeUHbIN UCTOYHUK CBETA.
OtpaxkeHue cBeTa. 3aKOHBI
orpaxeHus csera. [loctpoenue
M300paKEeHU B MIIOCKOM 3epKalie.
IIpenomiienue cBeTa. 3aKOHBI
nperoMIIeHUs cBeTa. AGCOTIOTHBIN
nokasaresnp npenomiienus. [loaHoe

N3ydenue sSBIEHHS TIOJIHOTO
BHYTPEHHETO OTPaXXEHUs, €TO
MPUMEHEHUS B CBETOBO/IE.

N3yyenne Mmonenen MUKPOCKOIIA,
TEJIECKOIIA.

ITonmydyeHue criekTpa ¢ IOMOILBIO
NPU3MBI U TU(PPAKIIMOHHON PEIIETKH.
M3mepenne nokasaress NpeaoMIICHUs
CTEKIJIA.

HccnenoBanue CBOMCTB M300paKeHUN




BHYTPEHHEE OTPAXKEHHUE.
[IpenenbHbIN yro MoJHOTO
BHYTPEHHETO OTPAKCHHSI.
Hucnepcus ceeta. ClI0kKHBIN COCTaB
oenoro cera. L{Ber.

Cobuparolnye 1 paccenBaroIne
nuH3bl. ToHKas nuH3a. DOKyCHOE
PacCTOSIHUE U ONTHYECKas cuila
TOHKOM JMH3bI. [locTpoeHune
M300paKEeHUI B COOMPAIONINX U
pacceuBarolux JuH3ax. Popmyna
TOHKOM JIMH3BI. Y BEIMUCHHE,
JlaBaeMo¢€ JIMH30MU.

[Ipenensl npUMEHUMOCTH
T€OMETPUYECKON OINTHUKH.
Bonnogas ontuka. Uurepdepenius
ceeTa. KorepeHTHbIE UCTOUYHHKH.
VYcnoBust HaOMIOAECHUS MAKCUMYMOB
1 MUHHUMYMOB

B MHTEp(EPEHITMOHHON KapTHHE

OT IBYX CHH(a3HBIX KOTEPEHTHBIX
VMCTOYHUKOB.

Hudpakuums ceera. ludpakunonHas
peméTka. Y clioBre HabI0ACHUS
IJIABHBIX MAKCUMYMOB MPH NaJICHUN
MOHOXPOMAaTHYECKOTO CBETA

Ha M (PPaKIIMOHHYIO PEIIETKY.

B JIMH3AX.
OObsicHEeHUE PUHIIUIIOB JIEUCTBUS U
yCIIOBUI 6€30MacHOT0 MPUMEHEHHUS
OYKOB, JyTibl, hOTOANIIApATa,
MPOEKIIMOHHOTO amnmnapara,
MHUKPOCKOIA, TeJIeCKONna, BOJOKOHHOMN
ONTHUKH, TUPPAKITUOHHON PEIIETKH,
MOJIAPOU/IA.

Pemienne pacu€THbIX 3a/1a4 C IBHO
3aIaHHOUN (PU3UYECKON MOJIETIBIO

C UCTIOJIb30BaHNEM OCHOBHBIX 3aKOHOB
1 (HOpMYJT T€OMETPUUECKOMN ONITUKH.
[TocTpoenue u onucanue n300paxeHus,
CO37aBa€MOT0 MJIOCKUM 3€pKaJIOM,
TOHKOM JIMH30M.

PaccMmoTtpenue nipenenos
MPUMEHUMOCTH F'€OMETPUIECKON
ONTUKHU.

Pacno3naBanue puznueckux sBICHUN
B OIBITaX U OKPY>KAIOIIEH KU3HU:
MPSIMOJIMHEUHOE PACIIPOCTPAHEHUE
CBETa, OTpakKeHue, MPeIOMIICHHE,
uHTepdepeHus, Tudpaxius u
MOJISIPU3AIIMS CBETA, TUCTIEPCHS CBETA.
N3yuenue ycinoBuii HAOIIOICHUS
MaKCHMYMOB U MUHUMYMOB

B UHTEP(PEPEHIIMOHHOMN KapTHUHE




[Tonsipuzanus cBeTa.

TexHnYeCcKne yCTpOUCTBA U
MPAKTUYECKOE IPUMEHEHUE!

OYKH, JyTa, (hoToanmnapar,
MMPOEKIMOHHBIN amapar,
MHKPOCKOTI, TEJIECKOI, BOJOKOHHAS
ONTHKA, TUPPAKIIMOHHAS PEIIETKA,
TIOJISIPOU T

OT IBYX CHH(]a3HBIX KOTEPEHTHBIX
MCTOYHUKOB.

VY cnoBue HaOIIOAEHUS TTIABHBIX
MaKCUMYMOB TP TIaJCHUN
MOHOXPOMATHYECKOTO CBETA

Ha TU()PaKIIMOHHYIO PEIIETKY.
AHanM3 ONTUYECKUX SBICHUMN

C MICTIOJIb30BAaHUEM 3aKOHOB: 3aKOH
MPSIMOJIMHENHOTO PacpOCTPaHEHUS
CBETa, 3aKOHBI OTPAXKEHUS CBETA,
3aKOHBI TIPEIIOMJICHUS CBETA.
Omnurcanye ONTUYCCKUX SIBIICHUN

C CTIOJIb30BaHNEM (PU3HUECKUX
BEJINYMH: (POKYCHOE PACCTOSIHUE U
ONTHYECKAs CHJIA JIMH3BI

Hroro no pazgeny

24

Pa3nen 3. OcHOBBI crielIHAJIBLHON TEOPUU OTHOCHTENbHOCTH (1a1ee — CTO)

3.1

OCHOBBI ClIEIUAJILHOU
TEOpUHr
OTHOCHUTEJILHOCTH

4

['panuLbl MPUMEHUMOCTH
KJIACCUYECKON MEXaHHMKH.
[TocTynatel cienraabHOU TEOPUU
OTHOCHUTEJIbHOCTH: HHBAPUAHTHOCTh
MOJTyJIsl CKOPOCTH CBETA B BAKyyME,
MIPUHITUIT OTHOCUTEIBLHOCTH
OUHIITEHHA.

OTHOCUTEIBHOCTH
OJIHOBPEMEHHOCTH. 3aMEIJICHUE
BPEMEHHU U COKPAIICHUE JIJTUHBI.

Pemienue kaueCTBEHHBIX 3a0a4

C ONOPOM HA U3YUCHHBIE MMOCTYJIAThI
CTO.

Hcnonb3oBanre HHGOPMAITMOHHBIX
TEXHOJIOTUH JJIs1 IIOUCKA,
CTPYKTYpUPOBaHUS, UHTEPIPETALINU U
npecTaBiIeHus] HOOPMaLUK TPU
MTOATOTOBKE COOOIIECHUH O TPaHHUIaX
MIPUMEHUMOCTH KJIACCUYECKOMN
MexaHuku 1 ocHoBax CTO




OHeprus U UMITYJIbC
PENIATUBUCTCKON YaCTHUIIBL.
CBs13b Macchl ¢ DHEPTUEH U
UMITYJIbCOM PEIISITUBUCTCKOM
YaCTHULIBI. DHEPTUS OKOS

Hroro no pazgeny

Pa3nen 4. KBantoBasi pusuka

4.1

DJIIeMEHTHI KBAHTOBOU
ONTHUKH

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

A.T". CroneroBa. 3akOHBI
dboroaddexra. YpaBHeHHE
OuinmreHa 1 Gotodrddexra.

«Kpacnas rpanuna» porodddekra.

JlaBnenue cBeta. OMbIThI

I1.H. JIeOenena.

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

HaoOmronenue gororddexra

Ha YCTAaHOBKE C IMHKOBOW TIACTUHOM.
HccnenoBanne 3aKOHOB BHEIITHETO
dhoTodrddekra.

OObsicHEeHUE OCHOBHBIX ITPUHITUTIOB
JNEUCTBUS TEXHUYECKUX YCTPOMCTB,
Takux Kak: (OTO3IEeMEHT, (HOTOAATUHK,
coJIHEeYHasi OaTapes, CBETOANO; U
yCJIOBUH UX 0€30MaCHOT0 MPUMEHEHUS
B MPAKTUYECKOW KU3HMU.

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

C UCTIOJIb30BaHNEM OCHOBHBIX 3aKOHOB
1 (hOpMYJT KBAHTOBOW OTITHKH.
Pelienrie kayeCTBEHHBIX 3a7a4

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




dotornekrpuueckuii 3P pexT, CBeToBOe
JaBJICHUE.

Onwucanue N3y4eHHBIX KBAHTOBBIX
SIBJICHHUI U TPOLIECCOB

C MCTIOIb30BaHUEM (PU3UUECKHUX
BEJIMYMH: CKOPOCTH AJIEKTPOMArHUTHBIX
BOJTH, JUTHHA BOJIHBI M YaCTOTA CBETA,
SHEPTHUs U UMITYJIbC POTOHA

4.2

Crpoenune aToma

Mogens atoma Tomcona. OnbITbI
Pezepdopaa no paccesiHuio
a-yactuil. [ [maneTapnas Mmoaenp
aroMma. [Toctymnarsl bopa.
N3nyyenue u noriouieHne GoToHOB
[P [IEPEXOJIE aTOMa C OAHOTO
YPOBHSI JHEPTUU HA Apyroil. Buasl
cnekTpoB. CEKTp ypOBHEW S3HEPTUH
aToMa BOJOPOAA.

BousHoBEIE cBOMCcTBA yacTUll. BOTHBI
ne bponnsa. KopryckynsipHo-
BOJIHOBOU TYaJIU3M.

CHoHTaHHOE U BBIHYXJIEHHOE
W3JIyYEHHUE.

TexHuueckue ycTponcrsa u
MIPAKTUYECKOE ITPUMEHEHHE:
CIIEKTpaJIbHbIN aHAIU3
(cmekTpocKon), 1a3ep, KBaHTOBbII
KOMITBEOTED

N3yuenne monenu onsita Pesepdopra.
IIpoBeneHne sKCcrIepUMEHTa

10 HaOJIIOJIEHUIO JIMHEMYaTOro CIEKTpa.
OreHka aOCOIIOTHBIX U OTHOCUTEIBHBIX
MOTPENIHOCTENW U3MEPEHUN (PU3NUYECKHUX
BEJIMYHH.

N3yuenue monenu atoma: ToMcoHa,
IUIAHETAPHOM MOJENH aTOMa, MOJENH
atoma bopa.

N3ydeHue criekTpa ypOBHEN SHEPIUU
aToma Bojiopojia. O0bsiCHEHUE
IIPUHLINAIIOB IEVCTBUS U YCIOBUN
6e30macHOr0 MPUMEHEHHUS
CHEKTPOCKOTIA, Jla3epa, KBAHTOBOIO
KOMIIBIOTEpA.

Pelenne kayecTBEHHBIX 33/1a4

C OIOPOM HA U3YUYCHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUYECKHE
ABJIEHUSA 110 TeMe « CTPOCHUE aTOMay.




Pacno3naBanue puznuecKkux sBICHUN
B YUCOHBIX OIBbITaX: BOSHUKHOBEHHUE
JIMHENYATOro CIEKTpa U3JIyUCHHUS.
AHanu3 KBaHTOBBIX MPOIIECCOB U
SIBJICHUHU C UCTIOJIL30BAHHUEM
nocryiaroB bopa

4.3

ATOMHOE PO

DKCIIEpUMEHTHI, I0KA3bIBAIOIINE
CJIOKHOCTb CTPOEHHUS SIApA.
OTKpbITHE PAIMOAKTUBHOCTH.
OmneiTel Pe3epdopaa no
OTPENICIICHUIO COCTaBa
PaIMOAKTUBHOTO U3JTyYCHUS.
CaoiicTBa anbda-, Oera-,
ramMmMma-u3inyuyeHus. BiusiHue
PaIMOaKTUBHOCTH Ha KUBBIC
OpraHU3MBL.

OTKpbITHE IPOTOHA U HEUTPOHA.
Hyxnonnas monens sapa
['eiizenbepra-HBaneHko.

3apsna sapa. MaccoBoe 4uco spa.

N3oTorIbL.
Anba-pacniaa. DIEKTPOHHBIN U

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

pacraja.
DHeprusi CBsI3U HYKJIOHOB B SJIpE.
SlnepHble CUIIBI.

N3ydeHne SJKCIepuMEHTOB,
JTIOKa3bIBAIOLINX CJI0KHOCTh CTPOCHUS
aTOMHOTO s17Ipa.

HccnenoBanne TpEKOB 4aCTHIL

(1o roToBbIM oTOrpadusimM).
N3yuenue a1epHbIX CUJl, SAEPHBIX
pPEaKLNl CUHTE3a U pacnaja,
TEPMOSIIEPHOTO CHHTE3A.

N3ydeHne HyKIIOHHOM MOJIENH s1Ipa
I'eiizenOepra-lBaneHko.

OObsicHEHUE yCTpOIICTBA U
MIPUMEHEHUS I03UMETPa, KaMEPbI
BunbcoHa, sspepHoro peakropa,
aTOMHOU OOMOBI.

Pemenue 3anau ¢ onopou

Ha MOJyYEHHBIE 3HAaHUs, B T.4. O 3apsaie
¥ MacCOBOM YHCJIIE sapa.
Pacno3naBanue pu3nMUecKux sIBJICHUIM
B YU4E€OHBIX OMBITAX U B OKPYIKAIOIIEH
’KU3HU: €CTECTBEHHAs U HICKYCCTBEHHAs
PaJMOAaKTUBHOCTD.




JledexT Maccol sipa.

Snepnbie peakuuu. Jlenenne u
CUHTE3 SED.

S nepnsiit peakrop. TepmosnepHbii
cunTes. [Ipobaemsbl 1 nepcneKTUBbI
SAJIEPHON DHEPTETUKH.
DKOJIOTUYECKUE ACTIEKTHI SAEPHON
OHEPIEeTUKHU.

DnemeHTapHble YacTULbL. OTKpbITHE
ITO3UTPOHA.

Mertoab! HaOIIOAEHUS U
pErucTpanuu dJIEMEHTAPHBIX
YaCTHL.

@yH/1aMEHTAJIbHBIE
B3auMojicvcTBUs. EnMHCTBO
(bu3MYeCcKO KapTUHBI MUPA.
TexHuueckue ycTporncTsa u
IIPaKTUYECKOE TPUMEHEHUE!
JI03UMETp, Kamepa BunbcoHa,
AJIEpHBINA peakTop, aToMHasi bomba

Ornrcanue KBaHTOBBIX SIBJICHUU U
IIPOIIECCOB C UCIIOJIb30BAaHUEM
bU3MYEeCKUX BEJIMYUH: TIEPUO/T
MoJIypacrajia, YJHEPTUsl CBSI3U aTOMHBIX
anep, AePEeKT Macchl sapa.

AHanu3 nporeccoB U SIBIICHUU

C UCIIOJIb30BAHUEM 3aKOHOB U
MOCTYJIATOB: 3aKOH COXPAaHEHHUS
ANEKTPUUYECKOTO 3aps/ia, 3aKOH
COXpaHEHMSI MacCOBOIO YHCIIA,
nocrynartsl bopa, 3akoH
PaaMOaKTUBHOIO pacrajia.

VYyactue B paboTe Kpyrjioro crosa
«PyHIaMEHTAIIbHBIEC B3aUMOCUCTBUS.
EanHcTBO U3nyueckoil KapTUHBI
MHUPay.

Hcnonp3oBanre HHPOPMAIMOHHBIX
TEXHOJIOTHH JIJIsl IOMCKA,
CTPYKTYpUPOBAHUS, UHTEPIIPETALIUU U
MpeICTaBICHUs] HHPOPMAIIUU TIPU
MOATOTOBKE COOOIICHUHN O MPUMEHEHUHU
3aKOHOB KBAaHTOBOW (PU3HKHU B TEXHUKE
Y TEXHOJIOTHUSX, IKOJIOTUUECKUX
acCIeKTax sJIepHON PHEPTEeTUKU

Hroro no pazgeny
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Pa3zpnen 5. DiieMeHTBI aCTPOHOMUM M ACTPOPU3UKH

5.1

DIIEMEHTHI
aCTPOHOMUHU U
acTpou3uKu

7

Dranbl pa3BUTHS ACTPOHOMHUH.
[IpukiagHOE M1 MUPOBO33PEHUYECKOE
3HA4YCHUE aCTPOHOMMUH.

Bun 3Bé3gnoro nebda. Co3pe3aus,
SIpKHE 3BE3/IbI, TUTAHETHI, UX
BUJMMOEC JIBU)KCHUE.

Comnneunas cucreMa.

Comnnne. CojlHEUHAs! aKTUBHOCTD.

Ncrounuk sHeprum ConHIa U 3BE3I.

3BE3/1bI, UX OCHOBHBIC
XapakTepucTUku. /J[narpamMmma
«CTIEKTPaJIbHbBIN KJIACC —
CBETHUMOCTbB». 3BE3/IbI TJIABHOM
MOCIIEIOBATEILHOCTH. 3aBUCUMOCTh
«macca — CBETUMOCTb) JJIsI 3BE3]T
TJIAaBHOM MOCJIEA0BATEIbHOCTH.
BrayTpeHHee cTpoeHue 3BE3 .
CoBpeMeHHBIE TPEACTABIEHUS

O ITPOUCXOXKIAECHUU U IBOIIOLUN
ConHua u 3B€3/1. DTaIbl KU3HU
3BE3I.

Miteunsiii [1yts — Hama ["anakTuka.
ITonosxenue u aBxenue CoHIIa

B ['amakTuke. THUIBI ralakTHK.
Paguoranaktviky u KBa3apsl.
UYEpHbIe IBIPHI B SIAPAX TATAKTUK.

[Toaroroska cooO1enuii 00 FTanax
Pa3BUTHUS ACTPOHOMHUHU, O TPUKJIIATHOM
Y MUPOBO33PEHYECKOM 3HAYECHUU
aACTPOHOMMH, O METOAX MOTYyUYECHUS
Hay4YHBIX aCTPOHOMUYECKUX 3HAHUM,
OTKPBITUSIX B COBPEMEHHOU
aCTPOHOMMUH.

N3ydeHne coBpeMEHHBIX
MPEJICTABICHHUH O MPOUCXOKICHUN U
spotonuu CotHIa U 3BE3].
N3yueHne TUIIOB TaJIaKTHK,
pPaIuOTAIAKTUK U KBa3apoB.
N3yuenne nBUXKEHUSI HEOECHBIX Te,
ABOJIIOIMH 3BE311 U Beenennon,
MPOLECCOB, MPOUCXOAAIINX B 3BE3IAX,
B 3BE3JIHBIX CUCTEMAX,

B MEKTAJIAaKTUUECKOU Cpeie,
MacITabHOW CTPYKTYphI BceneHHOIA.
OObsicHeHue paciupenus Beenennou
Ha OCHOBE 3aKkoHa Xa00:a.
[ToaroroBka K 00CYXIEHUIO
HEpeIIeHHBIX ITP00JIeM aCTPOHOMMH.
[IpoBenenue HabmOACHUIN
HEBOOPYKEHHBIM IJ1a30M

C UCITOJIb30BAHUEM KOMIIBIOTEPHBIX
MPUJIOKEHUH I ONpeIeTICHUs




Bcenennas. Pacimpenue
Bcenennoii. 3akon Xab0u1a.
Pa3beranue ranaktuk. Teopus
bonsbioro B3peiBa. PenkroBoe
W3JIyYEHHUE.

MacuitabHast CTpyKTypa
Bcenennoii. MeTtarajiakTuka.
Hepeménnsie mpoOaemsl
aCTPOHOMUU

MOJIO’KEHHS HEOECHBIX O0BEKTOB

Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3ans CeBepHOro NOoTyIapus

U SIPKUE 3BE3/IBI.

[TpoBenenue HaOIIOICHUI B TEIECKOII
Jlynsbl, miianer, Miueunoro IlyTu.
VYyacTtre B IUCKYCCHUU O HEPEUIEHHBIX
npo0semMax aCTpPOHOMUH

Hroro no pazgeny
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Pa3nen 6. O0o0maroniee nNoBTropeHue

6.1

O0o06marortee
MTOBTOPCHHE

4

O0600uIeHNe U cucTeMaTU3alus
COJIEp>KaHMs pa3/iesioB Kypca
«Mexanuka», «MoJekysapHas
bu3MKa U TEPMOJUHAMUKAY,
«InextpoauHamukay, «Konedanus
1 BOJHBDY, «OCHOBBI CIIEIUATBHOMN
TEOPHUH OTHOCUTEIIBHOCTHY,
«KBanrtoBas puszuka», « JIeMEHThI
aCTPOHOMUU U aCTPODU3UKIY.
Ponb ¢pusuku u actpoHOMUM B
AKOHOMMYECKOM, TEXHOJIOTHUYECKOM,
COLIMAJIBHOM M 3THYECKOU cepax
JeATEIbHOCTH Y€JI0BEKa, POJb U
MecTO (PU3UKHU U aCTPOHOMHUH

B COBPEMEHHOU Hay4YHOU KapTUHE
MHPA, 3HAYCHUE OMUCATEIBHOM,

VYyacTue B AUCKYCCUU O poJIH (PU3UKU
Y aCTPOHOMUU B Pa3JIMYHBIX cepax
JEATEIIbHOCTH YEJIOBEKA.
[ToaroToBka cooO1eH 0 MecTe
(bu3nyecKoil KapTUHBI MUpA B Py
COBPEMEHHBIX MPEICTABICHUI

0 MPUPOJIE.

Brlinonnenue yueOHbIX 3aaHui,
JEMOHCTPUPYIOLIUX OCBOEHUE
OCHOBHBIX TOHATUH, PUINIECKUX
BEJIMYMH U 3aKOHOB Kypca ¢pusuku 10—
11 kmaccos




CUCTEMAaTU3HPYIOIIIEH,
OOBSICHUTENBHOU U
MPOTHOCTUYECKON (DyHKIIUH
¢uznyecKoil Teopuu, poJib
¢duznueckoil Teopun B
(opMHpOBaHNY NPEACTABICHUI
0 pu3nYecKoil KapTUHE MUPa, MECTO
(bu3MYECcKOil KapTUHBI MUpPa

B O0IIEM PSAY COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
IIPEICTABIICHAN O PUPOJIE

Hroro no pazgeny 4
PezepBHoe Bpemst 3
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME
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