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IHHOACHUTEJIBHASA 3ATINCKA
OBIIASA XAPAKTEPUCTHUKA YYEBHOT' O ITIPEJIMETA «®U3UKA»

[Iporpamma mo ¢usuke 06a30BOr0 YpOBHS Ha YpOBHE CpeaHEro oOmiero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE TMOJOXEHHA M TpeOOBaHUII K pe3ylbTaTaM OCBOCHHS OCHOBHOM
oOpa3oBaTeNbHO porpaMMmel, mipenctaBieHHbIX B DI'OC COO, a Takxke ¢ yuéToM deaepaibHON
paboueii mporpaMMBbl BOCIIUTAHHS U KOHIENIIMH TPEToaBanus yaeOHoro npeamera «Dusnka» B
oOpa3oBaTeNbHBIX ~ OpraHu3ammax Poccuiickord  @Denepanuu, pealn3yIOIUX  OCHOBHBIC
o0Opa3oBaTesbHbIe IPOTPAMMBI.

Conepxanue TporpaMMbel 1O (PHU3HMKE HANpaBIeHO HAa (OPMHPOBAHUE ECTECTBEHHO-
HAy4YHOH KapTuHBI Mupa oOydatomtuxcsi 10—11 kmaccoB npu oOydennn ux (usznuke Ha 6a30BOM
YpOBHE Ha OCHOBE CHCTEMHO-AEATEILHOCTHOTO moaxoaa. [Iporpamma mo ¢usuke COOTBETCTBYET
tpedoBanusaM PI'OC COO kx mIaHUpyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METalnpeaIMeTHbIM
pe3yiapTaTaM OOyueHHus, a TaK)K€ YYUTBHIBAET HEOOXOJMMOCTb pPEaTU3aLUU MEXKIPEAMETHBIX
CBsA3€M (U3UMKM C €CTECTBEHHO-HAayYHbIMU Y4eOHBIMU IpenMeTramMu. B Hell ompenenstorcs
OCHOBHbBIE 1I€IM U3y4yeHUs (U3UKH Ha YPOBHE CpEJHEro oOuiero oOpa3oBaHMs, IUIAHUPYEMBbIE
pe3ysbTaThl OCBOCHUS Kypca GU3NKH: TUYHOCTHBIE, METAIIpEIMETHBIE, IPEAMETHBIE (Ha 6a30BOM
YpOBHE).

[IporpamMma no gu3uke BKIIOYAET:

® IIJIaHUpPYyEMbIE pe3yJIbTaThl OCBOCHUS Kypca (pu3uku Ha 0a30BOM YpOBHE, B TOM UHCIIE

MpeIMETHBIE Pe3yabTaThl MO rojiaM O0yYEeHUS;

e cojepxaHue yueOHOro npeamera «dusnkay no rogam oOydeHusl.

dusnka Kak HayKa 0 HanboJiee 0OIMMX 3aKOHAX MPUPOJIbI, BBICTYIAs B KAU€CTBE YI€OHOTO
IpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKIJIaJ B CUCTEMY 3HAaHUN 00 OKpYXaloIeM MUpeE.
[konbHBIA Kypc GU3HKA — CHCTEMOOOpa3yIOMMA JJIsi €CTECTBEHHO-HAyYHBIX Y4YCOHBIX
IIPEMETOB, MOCKOJIbKY (PU3MUECKHE 3aKOHBI JIE)KAT B OCHOBE IPOLIECCOB U SIBJICHUH, U3y4aeMbIX
xuMueH, ouonoruedt, gusmdyeckoi reorpadueid m acTpoHOMHUel. Mcmonp30BaHWEe W aKTHMBHOE
IpUMEHEHHE PU3NUECKUX 3HAHUI ONpeIessieT XapaKkTep U pa3BUTHE pa3HOOOPa3HbIX TEXHOIOT U
B c(epe SHEpreTHKH, TPAHCIOPTA, OCBOEHHMSI KOCMOCA, IOJIYYEHHUS HOBBIX MAaTEpUaloB C
3aJJaHHBIMM CBOWCTBaMM U JIpyrux. M3ydenue Gpu3nku BHOCUT OCHOBHOH BKJIaJ] B GOPMUPOBAHUE
€CTECTBEHHO-HAYYHOW KapTUHBl MUpa oOydarouiuxcsi, B (OpMHUpPOBAaHHE YMEHHH NPUMEHATh
Hay4HbII METOJI IO3HaHUs ITPY BHIMIOJIHEHUH UMH Y4eOHBIX HCCIIeI0BaHUM.

B ocHOBY kypca ¢u3uku i ypoBHS cpelHero o0mero o0pa3oBaHus NOJOXKEH psf UieH,
KOTOPBI€ MOKHO pacCMaTPUBATh KAaK MPUHIUIIBI €0 HOCTPOCHHUS.

Hoes yenocmnocmu. B cOOTBETCTBUU € HEHl KypcC SBISETCA JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICPXKHUT MaTepuall U3 BCEX pa3fiesoB (U3UKH, BKIIOYAET KaK BOMPOCHI KJIACCHUECKOM, Tak U
COBpEMEHHOM (pU3UKH.

Hoes cenepanuzayuu. B cooTBETCTBUU ¢ HEl Marepual Kypca GU3UKU 00beTUHEH BOKPYT
¢usnueckux Teopuil. Benymum B Kypce sBuserca (OpMUpOBaHME IPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BEIIECTBE U IOJIE.

Hoes eymanumapusayuu. EE€ peanuzanus npeanoaraeT MCHOIb30BaHUE T'YMaHUTAPHOTO
HoTeHIHana (pu3nyeckon HayKu, OCMBICIIEHUE CBSA3U Pa3BUTUS (PU3UKU C pa3BUTHEM OOIIECTBA, a
TaKXe ¢ MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMHU M 9KOJIOTUYECKUMHU MPOOIEMaMH.

Hoes npuknaonoii nanpasnennocmu. Kype GU3nku npeamnonaraet 3HakoOMCTBO C HIMPOKUM
KPYrOM TEXHUYECKHX U TEXHOJOTUYECKUX MPUIIOKEHUH N3YYEHHBIX TEOPUI U 3aKOHOB.

Hoes »skonocuzayuu peamu3yeTcss MOCPEICTBOM BBEAEHHUS JJIEMEHTOB COJEp)KaHus,
MOCBSIIEHHBIX 3KOJIOTMYECKHUM MpoOIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C Pa3BUTHEM
TEXHUKHU U TEXHOJIOTUH, a TaKXkKe 00CyX/IeHHs PoOIJIeM pallMOHAIBHOTO MPUPOA0TIOIb30BAHUS U
HKOJIOTUYECKOH 0€30MMacHOCTH.

CrepHEBBIMH DJIEMEHTaMHU Kypca (HU3UKHM Ha YpOBHE CpeIHero oOIero oOpa3oBaHUS
ABIIAIOTCS (u3ndeckue Teopuu (hopMHUpOBaHME MPEACTABICHUA O CTPYKType HOCTPOCHHS
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¢u3nveckoil TeopuH, poiu (PYHIAMEHTAIBHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX
NPEJCTAaBICHUAX O IMPHPOJIE, IPaHUIAX MPUMEHUMOCTH TEOPHH, Ul ONMHMCAHHUS €CTECTBEHHO-
Hay4YHBIX SIBJIEHUM U IIPOLIECCOB).

CucTeMHO-IeITETLHOCTHBIN MOIX0A B Kypce (M3UKU peau3yeTcs MPeKe BCEro 3a CUéT
OpraHu3alluy SKCIIEPUMEHTAIBHON JEesITeIbHOCTH oOydatommxcs. s 6a30Boro ypoBHS Kypca
(GU3MKH — ATO KCHOJB30BAHME CHUCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX JKCIIEPHMEHTOB U
nabopatopHbIX paboOT, KOTOphIE B TporpamMme 1O (U3WKe OOBCIUHEHBI B OONIMH CITHCOK
YUYEHUYECKUX NMPAKTHUECKUX padoT. BrlneneHue B yka3aHHOM IepedyHe JabopaToOpHBIX padorT,
MPOBOJUMBIX JJISi KOHTPOJS M OLEHKH, OCYIIECTBISICTCS YYaCTHHKAMH OOpa30BaTEIHLHOTO
rporecca UCX0/i U3 0COOCHHOCTEN IIaHMPOBaHMS U OCHalleHHs kabunera ¢pusuku. [lpu sTom
oOecrieynBaeTcsi OBJIAJCHHE OOYYAIOMIMMUCS YMEHHUSMHU TPOBOJIUTH KOCBEHHBIC H3MEPEHUS,
WCCIIEIOBAaHUSI 3aBUCUMOCTEH (M3NYECKUX BEIMYMH M TIOCTAHOBKY OIIBITOB IO IIPOBEPKE
MIPEUIOKEHHBIX THUIIOTE3.

Bonpmoe BHUMaHuE yAETSETCs PENICHUIO PAacUETHBIX M Ka4eCTBEHHBIX 3amad. [Ipu sTom
IUTSL pacU€THBIX 3a/1a4 IPUOPUTETOM SIBJISTIOTCS 3a]1aUM C SIBHO 3aJlaHHON (PM3MYECKON MOJIEINBIO,
MO3BOJISIFOIINE TPUMEHSATh U3YUYE€HHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJJTHOTO pas3jelia Kypca,
TaK W WHTETPUPYS 3HAHUS W3 Pa3HBIX pazfenoB. [yl KayecTBEHHBIX 3aqad MPHOPUTETOM
SBIISIIOTCSL 3aJaHUs Ha OOBSCHEHWE TMPOTeKaHWs (U3NYECKUX SBICHUH H TIPOIIECCOB B
OKpYXarolenl >Ku3HH, TpeOyromue BbIOOpa (DU3MYECKON MOJENH ISl CUTYal[dd TMPAKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpeboBanusimu PI'OC COO Kk MaTepuasbHO-TEXHHUYECKOMY
obecreueHno yaeOHOTro Tmpoiiecca 0a30BbIi ypoBEHB Kypca (DU3UKH Ha YPOBHE CPETHETO OOIIETO
00pa3oBaHUs JIOJDKEH W3ydaThCs B YCIOBHUSAX MPEAMETHOTO KaOMHeTa (U3WKU WA B YCIOBHAX
MHTErPUPOBAHHOTO KaOMHETa MPEeIMETOB €CTECTBEHHO-HAYYHOIro LUKIa. B kabuHere Qu3uku
JOJDKHO OBITh HEOOXO0IMMOE JIabopaTopHOEe OOOpYyAOBaHWE IS BBHITIOJHECHHUS YKa3aHHBIX B
porpaMme no (PU3HNKe YUeHUYECKUX MPAKTHUECKUX paboT U IEMOHCTPAIIMOHHOE 000pYI0BaHNE.

JlemoHcTpalmoHHOEe 00OopynoBaHue (OpMUPYETCS B COOTBETCTBHU C MPUHIMIIOM
MUHUMAaJIbHON TOCTATOYHOCTH U 00€CleYrBaeT MOCTAHOBKY MEPEYUCIICHHBIX B MPOTpaMMe IO
¢Gu3MKe KIIOYEBBIX JEMOHCTpAlUUN Uil HCCIENOBAaHHUS H3y4aeMbIX SIBJICHHI M IPOIIECCOB,
SMIUPUYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.

JlaGoparopHoe oOopymoBaHHE UIsI YYEHHYECKUX MPAKTUYECKUX paboT dopMmupyercs B
BHJIE TEMAaTUYECKHMX KOMIUIEKTOB U OOecleynBaeTcsi B pacuéTe OJHOTO KOMILUIEKTa Ha ABYX
oOyuaronuxca. Temarnyeckue KOMIUIEKTHI J1IaDOPATOPHOTO OOOPYIOBAHMS JOJKHBI OBITh
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUHM AHAJOTOBBIX W LU(POBBIX MpUOOPOB, a TaKkKe
KOMITBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUJE LIU(PPOBBIX TabOpaTOpHil.

HEJIX U3YUEHUSA YYEBHOI'O IPEJIMETA «®U3UKWN»

OCHOBHBIMH IEJSIMU U3YyUeHUS (PU3HKHU B 00IIeM 00pa30BaHUM SIBIISFOTCS:

e (opmupoBaHue HHTEpeca W CTPEeMJICHHS OOYyYarOIIMXCS K HAYYHOMY H3yYCHHIO
MIPUPO/IbI, Pa3BUTHE UX UHTEIUIEKTYabHBIX U TBOPYECKHX CIIOCOOHOCTEH;

® pa3BUTHE TMPEACTABICHUH O HAyYHOM METOJle¢ TMO3HaHUA H (OPMUPOBAHUE
HCCIIEIOBATENILCKOTO OTHOIICHHSI K OKPYXKAIOIINM SIBJICHHSIM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ylbTaTa U3y4yeHHs OCHOB CTPOEHUS
MaTepuu U (PyHIAMEHTAJIbHBIX 3aKOHOB (DU3UKHU;

e (opMupoBaHHE YMEHHH OOBACHATH SBJICHHS C UCIOJIb30BaHUEM (DPU3NYECKUX 3HAHUN U
Hay4HBIX JI0Ka3aTeJIbCTB;

e (opMupoBaHHE MPEACTABICHUNA O PO (PU3MKH Ul Pa3BUTHS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHUl.

JlocTikeHne 3TUX Lenel oOecrneyrBaeTcss pelieHHeM CIEQYIOMMX 33Jad B Ipolecce
u3yueHus Kypca GU3UKU Ha YPOBHE CpeslHEero oomiero o0pa3oBaHus:



e npuoOpeTeHHe CHCTEMBl 3HAHUH 00 OOMMX (U3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSX, BKIIOUAsT MEXaHHUKY, MOJIEKYIAPHYIO (PU3HKY, SJIEKTPOANHAMHKY, KBAHTOBYIO
(GU3UKY U DIIEMEHTHI acTPO(U3UKH;
e (dopMupoBaHME YMEHHUH TPUMEHATH TEOPETUYECKUE 3HAHUA M1  OOBSICHEHUS
(GU3NYEeCKUX SBICHUH B MPHUPOAE W JUISL TPHHATUS TPAKTUYECKUX pPEIICHUH B
MOBCEIHEBHOM JKU3HU;
® OCBOGHHME CIOCOOOB pELIEHUS pa3IUYHbIX 337ady C SBHO 3aJaHHOW (U3NYECKOU
MOJEIIbIO, 33/1a4, I0Ipa3yMEBAIOIINX CAMOCTOSATENbHOE CO3JaHle PU3NUECKON MOIENH,
aJICKBAaTHOW YCJIIOBHUSIM 3a/1a4U;
® TOHMMaHHWE (PU3MUYECKUX OCHOB W NPUHIUIIOB JCHCTBUS TEXHHUYECKHX YCTPOWCTB U
TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS Ha OKPYXKAIOIIYIO CPeNy;
® OBJIAQJICHHE METOJAMM CaMOCTOSITEIbHOTO IUIAHUPOBAHUS U NPOBENEHUS (PUINYECKUX
SKCIEPUMEHTOB, AaHaIM3a M  UHTEpHpeTanuu  HMHQOpPMAlMH,  ONpeAeseHUs
JIOCTOBEPHOCTH MOJIYYEHHOTO PE3yibTaTa;
® CO3JIaHUE YCJIOBUU JIJIS Pa3BUTHSI YMEHUN MPOEKTHO-UCCIIEI0BATENbCKOM, TBOPUECKOM
NEeSITEIbHOCTH.
MECTO YYEBHOTI'O IIPEIMETA «®U3UKA» B YUEBHOM IIJIAHE
Ha wmsydyenue ¢usnku (6a30BbII YpOBEHBb) HAa YpOBHE CpeAHero oOmiero oOpa3oBaHHs
otBoautcs 136 gacoB: B 10 kmacce — 68 gacoB (2 yaca B Henenio), B 11 kimacce — 68 gacoB (2 waca
B HEJIETIIO).

[Ipennaraemslii B mporpamme no Gpu3uke rnepeueHs Jad0paTopHbIX U MPAKTUUYECKUX paboT
SIBJISIETCS PEKOMEHJOBAHHBIM, YYMTEIb JEJaeT BBIOOp MPOBEAEHHUS JabOpaTOpHBIX paboT u
OTIBITOB C YYETOM MUHIUBUAYAIBHBIX 0COOEHHOCTEN 00yYaromINXCs.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUSA

OcBoenne ydeOHOoro mpenmera «®dusuka» Ha ypoBHE CpemHero oOmiero oOpa3oBaHHS
(0a30BBIi  YpOBEHb) JIOJDKHO  OOECIEUUTh  JOCTIDKEHHE  CICAYIOIIUX  JINYHOCTHBIX,
MeETanpeIMETHBIX U TPEJAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JJUYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3YNIbTaThl OCBOCHUS Y4eOHOro mpemMera «Du3nKa» AOJKHBI OTpPa)kaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaroUIUXCsi PyKOBOJACTBOBAThCS CHOPMHPOBAHHON BHYTPEHHEH
MO3ULMEN JINYHOCTH, CHUCTEMOM L€HHOCTHBIX OpUEHTAlMW, TO3UTUBHBIX BHYTPEHHUX
yOeXJAeHU, COOTBETCTBYIOIIUX TPAAUIMOHHBIM I[EHHOCTSAM POCCUICKOTO  OOIIecTBa,
paclIUpeHUe KU3HEHHOIO OMbITa M OMbITa ACATEIBHOCTH B IMPOLIECCE PEATM3AlMU OCHOBHBIX
HanpaBJIE€HUM BOCIIUTATEILHOU IEATEIIbHOCTH, B TOM YHUCJIE B YACTHU:

1) rpaIaHCKOro BOCIMTAHUS:

chOpPMUPOBAHHOCTh TPAXKIAHCKOM TO3UIMH  OOydarolmerocs Kak akTUBHOTO U
OTBETCTBEHHOTO 4JIEeHA POCCHICKOTO OOIIECTBA;

MPUHATHE TPATUIIMOHHBIX OOIIEUETOBEYECKUX TYMAHHUCTHUUYECKUX U JAEMOKPATHYECKHX
LIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIESTENIBHOCTh B HMHTEpEcax TpakJIaHCKOTO OOIIecTBa,
y4acTBOBATh B CAMOYIIPaBJICHUH B 00pa30BaTeIbHON OpraHU3aIiy;

YMEHUE B3aMMOJIEUCTBOBATh C COLMAJIbHBIMU HWHCTUTYTAMH B COOTBETCTBUHM C HUX
GYHKIUSIMHU ¥ HA3HAUYCHUEM;

TOTOBHOCTb K TYMAHUTApPHOU U BOJOHTEPCKON JEATEIbHOCTH;

2) NIaTPHOTHYECKOTO BOCIIUTAHUSI:



c(OPMHUPOBAHHOCTH POCCUHCKOM I'PpaKTaHCKOW MIEHTHYHOCTH, TAaTPUOTU3MA;

LIEHHOCTHOE OTHOIIEHHWE K TOCYAAPCTBEHHBIM CHMBOJIAM, JOCTM)KEHHUSM POCCHUMCKUX
y4E€HBIX B 001aCTH (PU3UKHU U TEXHHUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHMS:

c(OpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBECHUS;

CIOCOOHOCTH OIICHMBATh CUTYAIIMIO M IPUHUMATH OCO3HAHHBIE PELICHNUS, OPUEHTUPYSICH Ha
MOPaJIbHO-HPaBCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM UHUCJIE B JEATEIILHOCTH YUEHOTO;

OCO3HAHHKE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMBOTO OYAYyILEro;

4) 3cTeTH4eCKOro BOCIIMTAHUS:

ACTETUYECKOE OTHOLIEHUE K MUPY, BKJIIOUasi 3CTETUKY Hay4HOI'O TBOPYECTBA, IPUCYILETO
¢bu3nveckoit Hayke;

5) Tpy/Z10BOT0 BOCTIUTAHUS:

MHTEPEC K Pa3IMYHBIM cepaM MpoPeccCHOHANBHOM AESITETbHOCTH, B TOM YHCIIE CBSI3aHHBIM
Cc (QU3MKOM M TEXHHUKOH, YMEHHE COBEpLIaTh OCO3HAHHBIK BBIOOp Oyaymiel mnpodeccuu u
pealin30BbIBATh COOCTBEHHBIE KU3HEHHbBIE TIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K 00pa3oBaHHIO U caM000Opa30BaHUIO B 001acTH (HU3UKH Ha
MPOTSKEHUU BCEH )KU3HU;

6) 3K0JIOrHYecKOro BOCIUTAHMS:

c(OpPMUPOBAHHOCTh JKOJIOTUYECKOM KYJIbTYPhl, OCO3HAHHE TJIOOAJTBHOIO XapakTepa
9KOJIOTMYECKUX MPOOIIeEM;

IJTAHUPOBAHUE U OCYIIECTBIIEHUE ICUCTBUI B OKPYKAIOIIEH CpeJie Ha OCHOBE 3HAHUS LIeJIei
YCTOWYMBOTO Pa3BUTHS YEIOBEUECTBA,

paciiupeHue OMbITa JAEATEIbHOCTH SKOJOTMYECKON HaNpaBIEHHOCTH Ha OCHOBE
UMEIOLIUXCS 3HAHUM 10 (PU3UKE;

7) HEHHOCTH HAYYHOI' 0 MO3HAHUS:

cOpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BuTHA (HU3NICCKON HAYKH;

OCO3HAHHE IIEHHOCTH HAay4HOH N1eATeIbHOCTH, TOTOBHOCTh B MpOIecce M3ydeHUs: (HU3NKU
OCYILIECTBIISITh IPOEKTHYIO U UCCIIEI0BATENbCKYIO JESITeIbHOCTh MHIUBUIYAIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eliCTBHS
Ba3oBble JJornueckue neicTBus:
CaMOCTOSTENIPHO (OPMYJIMPOBATh M aKTYaIM3WpPOBaTh MpoOJIeMy, paccMaTpuBaTh ¢
BCECTOPOHHE;
ONPEIEIIATh 1NN IeATeIbHOCTH, 33/1aBaTh MapaMeTPhbl U KPUTEPUHU UX JIOCTHKCHUS;
BBISIBJISITH 3aKOHOMEPHOCTH U MPOTHBOPEUYHS B pacCCMaTPUBAEMbIX (PH3NUYECKUX SBJICHUSX;
paspabaThIBaTh IJIaH PELISHUS MPOOIEMbI ¢ YUETOM aHaIN3a UMEIOIIUXCS MaTepUaIbHBIX
Y HEMAaTepHUaIbHBIX PECYPCOB;
BHOCUTb KOPPEKTHBBI B JESTEIIBHOCTb, OLIEHMBATh COOTBETCTBUE PE3YJbTATOB LEISAM,
OLIEHUBATh PUCKHU MOCIEACTBUH IE€ATEIbHOCTH;
KOOPJIMHUPOBATh M BBINOJHATH PAOOTy B YCJIOBHSIX pPEaTbHOTO, BHPTYAIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BHUBaTh KPEaTUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.
ba3oBble ncciaenoBareibCKHue 1eiCTBHS.
BIIAJIETh HAYYHOM TEPMHHOJIOTHEH, KIIOYEBBIMH TMOHITHSIMH U METOJaMHU (PU3UUECKOU

HayKH;



BIIQJICTh HaBBIKAMU y4eOHO-UCCIICIOBATEIILCKON M MPOCKTHOW JCSITENLHOCTH B 00JACTH
(U3HKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSATEIFHOMY TIOMCKY METOJIOB PEHICHUS 3a/1a4
(U3HUYECKOTO COJIEpIKAHUS, TPUMEHEHHIO Pa3IMIHBIX METO/I0B TIO3HAHHSI,

BIIQJICTh BUJAMH JICATEIHHOCTH IO TOJYyYEHUIO HOBOTO 3HAHHWS, €0 HHTEPIpETaIuH,
peoOpa30BAHMIO U TPUMEHEHHUIO B PA3IMYHBIX YICOHBIX CHTYAIIUSIX, B TOM YHCIIE TIPU CO3/IaHUN
Y4eOHBIX MPOEKTOB B 00JIACTH (DU3UKH;

BBISIBIISITh TIPUYUHHO-CJICICTBEHHBIC CBS3UM M aKTyaJIM3UpPOBATh 3a1ady, BBIIBUTATH
TUTOTE3Y €€ pelIeHMs, HaX0IUTh apTYMEHTBI IS JJ0KAa3aTelIbCTBA CBOUX YTBEPIKICHHIA, 33/1aBATh
MapaMeTpsl U KPUTSPUHU PEIICHUS;

aHAJIM3UPOBATH IMOJTYYCHHBIE B XOJIC PEIICHMS 3a/Ia49H PE3YIbTaThl, KPUTHUECKU OIICHUBATh
UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MECHEHUE B HOBBIX YCIIOBUSX;

CTaBUTH B (HOPMYIMPOBATH COOCTBEHHBIE 33/1a9M B 00pa30BaTEIHHON JACSITEILHOCTH, B TOM
qHCIIe IPU U3YUYCHUN (DU3HKHY;

JaBaTh OIEHKY HOBBIM CHUTYAIIHSIM, OIECHUBATH MPUOOPETEHHBIN OIIBIT;

YMETh MIEPEHOCHUTH 3HAHUS 110 (PU3UKE B IPAKTHUECKYIO 00JIaCTh KU3HECATCIIEHOCTH,

YMETh HHTETPHPOBATH 3HAHWSI U3 PA3HBIX MMPEJIMETHBIX 00IacTei;

BBIJIBUTATh HOBBIC WJICH, TIPe/yIaraTh OPUTHHAIBHBIC TTOIXO0/IbI ¥ PEIICHNUS,

CTaBUTH MPOOJIEMBI U 33]1a4H, JIOMYCKAIOIIHNE aTbTePHATHBHBIC PEIICHUSI.

Patora ¢ undopmaunmeii:

BIIQJICTh HaBBIKAMU TOJTydeHHUS WHpOpMaru (GU3NIECKOTO COJCPIKaHUS M3 HMCTOYHHUKOB
pPa3HbIX THIIOB, CAMOCTOSTEIBHO OCYIIECTBIISATh IOWCK, aHAIW3, CHCTEMAaTH3aIlMi0 U
WHTEPIIPETAINIO HHPOPMAITIH Pa3TUIHBIX BUJIOB U (OPM MpeICTaBICHUS;

OIICHUBATH JJOCTOBEPHOCTHh HH(OPMAIIHH;

HCIOJIb30BaTh CpeAcTBa HWH(GOPMAIMOHHBIX M KOMMYHUKALIMOHHBIX TEXHOJIOTHI B
pElIeHUH KOTHUTHBHBIX, KOMMYHUKATUBHBIX W OPTraHU3alMOHHBIX 3a/7ad ¢ CcOONI0eHHEM
TpeOOBaHUN SPrOHOMHKH, TEXHUKH 0€30MacHOCTH, TUTHEHBI, PeCypcocOepekeHns, MPaBOBbIX U
ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHOM 0€30MacHOCTH;

co3faBaTh TEKCThl (DU3NYECKOTO COJAEpkaHUs B pas3dU4HbIX (Gopmarax c Yy4éToM
HazHaYeHUs HH(OPMALIMU U LIETIEBON ayAUTOPHH, BHIOHPasi ONTUMANIBbHYIO (POpPMY ITPEICTaBICHUS
U BU3YaJIU3allUH.

KomMMyHMKaTHBHBbIE YHHUBEpPCAJIbHbIE Y4eOHbIEe JeiCTBUA:

OCYILIECTBIIATH OOIIEHNE HA YpOKaX (U3UKH U BO BHEYPOUHOU IESATEIBHOCTH;

pacrno3HaBaTh NPEANOCHUIKH KOHMIUKTHBIX CUTYallui U CMSTr4aTh KOH(MINKTHI,

pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CpPEICTB;

MMOHUMATh U UCTIOJIB30BaTh MPEUMYIIECTBA KOMAHIHON 1 HHIUBUIYAIbHON paOOTHI;

BBIOMpATh TEMATHKy M METOJIbI COBMECTHBIX NEHCTBHI C y4ETOM OOIIMX HMHTEPECOB H
BO3MOXHOCTEH Ka)/I0TO YjeHa KOJUIEKTHBA;

MPUHUMATh L€ COBMECTHOW JesTeNbHOCTH, OPraHM30BBIBATH M KOOPAWHUPOBATH
JEUCTBUS MO €€ TOCTHXKEHUIO: COCTABIIATh IJIaH JeWCTBUIMA, paCIIPEIeNIATh POJIH C YUETOM MHEHUN
YYaCTHUKOB, OOCYK/IaTh Pe3yabTaThl COBMECTHON pabOTHI;

OIICHUBATh KaYECTBO CBOETO BKJIaJa M Ka)JOTO YYaCTHHKA KOMaHIbl B OOLIUI pe3yabTaT
0 pa3paboTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBBIE MPOEKTHI, OLIEHUBATh HJAEU C TMO3ULMU HOBU3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKOW 3HAUMMOCTH;

OCYHIECTBJISATh TO3UTUBHOE CTPATETMUECKOE IMOBEJECHUE B PA3MYHBIX CUTYaLUSX,
MIPOSIBIIATH TBOPUYECTBO U BOOOpaKeHHE, ObITh MHUIIMATUBHBIM.

PeryasitTuBHbIe YHMBepcaJIbHbIe y4eOHbIe NelicTBUS



Camoopranu3anus:

CaMOCTOSITEJIBHO OCYIIECTBIIATH IO3HABATEIBHYIO JACATEIBHOCTh B 00JacTH (U3UKUA U
ACTPOHOMUH, BBISIBJISITH IIPOOJIEMBI, CTABUTH U (DOPMYIUPOBATH COOCTBEHHBIC 33/1a4H,

CaMOCTOSITEIBHO COCTABJIATH TUIAH PEHICHHS PAcu€THBIX W KAYECTBEHHBIX 3ajad, IUIaH
BBITIOJIHEHUSI TPAKTUYECKOW paboThl ¢ Y4ETOM HMEIOIUXCA PECYpPCcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTCHUM;

JTaBaTh OLICHKY HOBBIM CUTYAIHSIM;

pacImpsATh PAMKH Y4eOHOTO MPEAMETa Ha OCHOBE JIMYHBIX MTPEAIOYTCHU;

JieTIaTh OCO3HAHHBIN BBIOOp, apryMEHTHUPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pelieHue;

OIICHUBATH MPUOOPETEHHBIN OTIBIT;

CocoOCTBOBATH (POPMUPOBAHHIO U TIPOSIBIICHHUIO SPYIUIINN B 00J1aCTH (PU3UKH, TOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHATBbHbII HHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CHTYaIlUsIM, BHOCHTH KOPPEKTHBBI B JCSITEIHLHOCTH, OICHHUBATH
COOTBETCTBUE PE3YJIHTATOB LIEJISIM;

BJIJICTh HABBIKAMU ITO3HABATEIHHON pe(ICKCUU KaK OCO3HAHUS COBEPIIACMBIX JICHCTBHIA
Y MBICITUTEIIBHBIX TIPOIECCOB, X PE3YJIbTATOB M OCHOBAHHIA,

HCI0JIb30BaTh IPUEMBI pe(DIICKCHU IS OLIEHKH CHUTYaIlUH, BEIOOPA BEPHOTO PEIICHUS;

YMETh OIIEHUBATh PUCKH M CBOCBPEMEHHO MPUHUMATD PEIICHHUS 110 UX CHIDKEHUIO;

MPUHUMATh MOTHBBI U apTYMEHTHI PYTHX NPH aHAIH3E Pe3yJIbTaTOB JACITCILHOCTH,

MIPUHUMATH ce0sl, TOHUMAasi CBOM HEJOCTAaTKH M JIOCTOMHCTBA;

MPUHUMATh MOTHBBI M QpTYMEHTBI IPYTHX TPU aHAIHU3E PE3yJIbTaTOB ACITCILHOCTH,

MpHU3HABaTh CBOE MPaBO U MPABO APYrUX HA OIIUOKH.

B nporiecce noctuxkeHus TIMYHOCTHBIX PE3YIbTATOB OCBOCHUS MPOTPaMMBbI IO (PU3UKE 115
YpOBHS CpelHero odmiero oopa3oBaHusl y 0OydarOIIMXCsS COBEPIICHCTBYETCS SMOIIMOHATBHBIN
MHTEJUIEKT, Ipeanoaraiomuii chopMUpOBaHHOCTD:

CaMOCO3HAaHU$, BKJIIOYAIOIIEr0 CIIOCOOHOCTh NOHMMATh CBOE SMOLIMOHAIBHOE COCTOSIHUE,
BHJICTh HAMPABIICHUSI Pa3BUTHs COOCTBEHHOM SMOITMOHAIBHOU c(pephl, OBITH YBEpEHHBIM B cele;

CaMOperyJIupOBaHus, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE TPUHUMATh OTBETCTBEHHOCTh
3a cBOE MOBe/IeHUE, CIIOCOOHOCTh AN TUPOBATHCS K SMOIMOHATILHBIM U3MEHEHHUSAM U MPOSIBISATh
rUOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEl MOTHBAIlMM, BKIIOYAIOIIEH CTpEMJIEHHE K JOCTH)KCHHMIO IEIU U YCHEXy,
ONTUMU3M, UHUITUATUBHOCTh, YMEHUE JIEHCTBOBATH UCXO/IS U3 CBOUX BO3MOXHOCTEH;

SMIATHH, BKJIIOYAIOLIEH CIOCOOHOCTh MOHMMATh AMOLMOHAIBHOE COCTOSHUE JIPYTHX,
YUUTBIBATh €T0 MPH OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COINIEPEKUBAHUIO;

COIIMANIbHBIX HABBIKOB, BKJIIOUYAIOIIUX CIIOCOOHOCTH BHICTPAUBATh OTHOILCHUS C APYTUMU
JOJIbMU, 3200 TUTHCS, IPOSBIIATH UHTEPEC U pa3pemiath KOH(IUKTHL

NPEJMETHBIE PE3YJIbTATbBI

K xoHiy oOyuenus B 10 kjacce mpeIMeTHbIe pe3yiIbTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpakaTb c(GOPMUPOBAHHOCTDH y O0yUaIOIUXCS YMEHHUI:

JIEMOHCTPUPOBATh Ha MpPUMEpPaX poJib U MecTo (U3UKU B (POPMHUPOBAHUU COBPEMEHHOMH
Hay4YHON KapTHHBI MUpPA, B Pa3BUTUU COBPEMEHHON TEXHUKU M TEXHOJOTHMH, B MPAKTUYECKOMH
NESITEILHOCTH JIIOCH;

YUUTHIBATh TPAHMLBl NPUMEHEHUS HU3YyYeHHBIX (U3MUYECKHX Mojenel: MaTepualibHas
TOYKa, MHEepIHalbHas cHcTeMa OTCY€Ta, aOCOJMIOTHO TBEPIOE TEJNO, MACAIBHBIM Tras, MOJENU
CTPOEHUS Ta30B, )KMAKOCTEH M TBEPABIX TEN, TOUEHHBIN DJIEKTPUUECKUN 3aps] MpU PELICHUU
¢bu3nyeckux 3a1ay;



pacrio3HaBaTh (pU3HUYECKHe SBICHUS (MIPOLECCH) U OOBACHATH UX HAa OCHOBE 3aKOHOB
MEXAaHHUKH, MOJEKYJISIPHO-KUHETUUECKOM TEOPUM CTPOEHHUS BELIECTBA U 3JIEKTPOJIMHAMHKU:
PaBHOMEPHOE M PAaBHOYCKOPEHHOE IMPSIMOJIMHEWHOE MBH)KEHHE, CBOOOJHOE NaJICHUE Tell,
JBUKCHHE [0 OKPYKHOCTH, HHEPITUS, B3auMOIeicTBHUE Tel, Tudy3usi, OpOyHOBCKOE ABIKEHUE,
CTPOCHHUE XUAKOCTEH 1 TBEPABIX Tell, N3MEHEHUEe 00bEMa Tell TIpU HarpeBaHUM (OXJIAXKICHHUH),
TEIUIOBOE paBHOBECHUE, HCIApPEHUE, KOHAEHCALUs, IUIABJIIEHUE, KPHUCTAJUIM3ALMs, KUIICHHE,
BJIQ)KHOCTh BO3/yXa, NOBBILLICHUE JIaBJICHUS I'a3a [IPU €ro HarpeBaHUU B 3aKPBITOM COCYJIE, CBA3b
MEXAY [apaMeTpaMy COCTOSIHMSI ra3a B M30IpoLieccax, AJIEKTpU3alus Tell, B3auMOJIEHCTBUE
3aps/0B;

OTIHMCBHIBATH MEXAaHMUYECKOE JBW)KCHUE, MCIOJNB3Ys (PU3MUECKHE BEIUYMHBI: KOOPIMHATA,
IyTh, MEPEMEILEHNE, CKOPOCTh, YCKOPEHHE, Macca Tejla, CHila, UMIYJIbC Tejla, KMHETUYecKas
SHEprusi, NOTEHLHUaJbHAsl PHEPrus, MexaHuueckass padoTa, MeXaHHMYecKas MOIIHOCTb; MpHU
OTMCAHUU MPABUIILHO TPAKTOBATh PU3NYECKHI CMBICIT UCTIOIb3YEMBIX BEIMUUH, UX 0003HAYECHHUSI
U €AMHMUIIbI, HAXOIUTh (OPMYJIbI, CBS3bIBAIOIINE AAHHYIO (U3UYECKYIO BEJIMYUHY C APYTUMU
BEJTMYMHAMU;

ONKCHIBaTh H3YyYEHHBIE TEIJIOBbIE CBOICTBA T€l U TEIUIOBBIE SBJICHUS, HCHOJb3Ys
¢u3nueckue BEIMYMHBL: JaBJIEHHWE Ta3a, TeMIepaTypa, CpeAHssl KUHETHYecKas SHEeprus
Xa0TUYECKOTO JIBWYKEHHUS MOJIEKYJ, CpeJHEKBaJpaTHUyHasi CKOPOCTh MOJIEKYJ, KOJIMYECTBO
TEIJIOThI, BHYTPEHHSISI dHEprusi, padora rasza, kodG(UIKMEHT MOJE3HOro AECWCTBUS TEIJIOBOTO
JIBUTATENS; IPU ONTUCAHUU MPABUIIBLHO TPAKTOBATH (PU3MUECKUI CMBICI UCIIOJIb3YEMbIX BEIMYUH,
uX 0003HAYeHUS M EIUHHIIBI, HAXOJUTh (OPMYIbI, CBS3bIBAIONINE JAHHYIO (U3HUYECKYIO
BEJIMYMHY C JPYTHMHU BETUUMHAM;

OTHCHIBATh M3YYECHHBIE SJIEKTPUUYECKHUE CBOWCTBA BEIIECTBA M AJIEKTPUUYECKHE SBICHUS
(mpo1iecchl), UCTONB3YST (GU3NYECKUE BEIMYUHBL: ANEKTPUUYECKUI 3apsijl, AJIEKTPUUECKOE IOJIe,
HanpsDKEHHOCTh  MOJIs, NOTEHLUMAN, PAa3HOCTh IOTEHUHUAJIOB; MPHU ONUCAHUU IPABHIBHO
TpakToBaTh (U3WYECKUI CMBICT HCHOJIb3YEMbIX BEIUYMH, UX OOO3HAUECHHUS U EIUHUIIBL;
yKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOIINE JAaHHYIO (PM3MUYECKYIO BEIMUMHY C APYTUMU BETUYUHAMU;

aHAJIM3UPOBATh (U3UYECKUE TMPOILECCHl U SIBICHUS, UCHOJb3ys (PU3NYECKHE 3aKOHBI U
MPUHIUIIBL: 3aKOH BceMupHoro TaroteHus, |, Il u Il 3akonsr HeroToHa, 3aKkoH coxpaHeHUs
MEXaHUYECKON PHEPrUH, 3aKOH COXPAHEHUsI UMIYJIbCa, IPUHLMUI CYNEPIIO3ULUN CUJ, IPUHLHUII
PaBHOIIPaBUsI UHEPLUUAIBHBIX CUCTEM OTCUETA, MOJIEKYISIPHO-KHHETUYECKYIO TEOPUIO0 CTPOCHUS
BEILIECTBA, IA30BbIC 3aKOHbI, CBSA3b CpPEIHEH KHHETHMYECKOW SHEPIUM TEILUIOBOTO JABUKEHUS
MOJIEKYJI C aOCOJIIOTHOM TeMIepaTypoil, MepBbId 3aKOH TEPMOIMHAMUKH, 3aKOH COXpPaHEHHS
AIIEKTPUYECKOT0 3apsija, 3akoH KynoHa, npu 3ToM paznuyars ciioBecHy0 GOpMYyIHPOBKY 3aKOHA,
€ro MaTeMaTU4YeCKOE BhIPAXKEHUE U YCIOBUS (ITpaHUIlbl, 001aCTH) MPUMEHUMOCTH;

OOBSACHATH OCHOBHBIEC MPUHIUIIBI ICHCTBUS MAIIUH, TPUOOPOB U TEXHUYECKUX YCTPOICTB;
pa3nuyaTth yCIOBHS MX O€30MaCHOTO MCIOIb30BAHUS B TOBCEAHEBHON KU3HU;

BBITIOJIHATh JKCIIEPUMEHTHI MO HCCIENOBaHUIO (PU3UYECKUX SIBICHUN M IPOLIECCOB C
UCIIOJIb30BAHMEM  TPSIMBIX W KOCBEHHBIX H3MEpEHUi, TMpH 3TOM  (POPMYIHPOBATH
npoOieMy/3aady v THIIOTE3Y Y4eOHOTO AKCIIEPUMEHTA, COOUpaTh YCTAHOBKY U3 MPEASIOKEHHOTO
00opynoBaHus, TPOBOAUTE OMBIT U (POPMYIUPOBATH BHIBOIbI;

OCYILIECTBIISATh MpPSIMBbIE U KOCBEHHBbIE M3MEpEeHUs (U3MUECKUX BEJIWYMH, NPH ITOM
BBIOMPATh ONTHUMAJbHBIA CIIOCOO H3MEPEHHs M HCIHOJb30BaTh HM3BECTHbIE METOJbl OLIEHKH
MOrPELTHOCTEN U3MEPEHUN;

UCCIIeI0BaTh 3aBUCUMOCTU MEX Ay (PU3NYECKUMHU BEJIMYMHAMU C UCTIOJIb30BaHUEM MPSIMBIX
U3MEpEHUH, MpPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (MKCHPOBATh Pe3yibTaThl MOTy4YE€HHOU
3aBHCUMOCTH (PU3MUYECKUX BETMYMH B BUJIE TaOJIUIL U rPahuKOB, eNIaTh BHIBOJIBI 10 pe3yabTaTaM
HCCIIEIOBAHUS;



coOmoaTtk mpaBuia O€30MACHOTO TpyJda NPHU TMPOBEICHHM HCCIEAOBAHHA B paMKax
y4eOHOTO OKCHEPUMEHTa, Y4eOHO-MCCIIEAOBATEIbCKOM W  TMPOEKTHOW JEATEIIBHOCTH C
MCIOJIb30BAHNEM M3MEPHUTEIBHBIX YCTPOICTB U 1aOOPaTOPHOTO 000PYAOBAHUS;

pemaTh pacuéTHBIE 3aJa4d C SBHO 3aJaHHOM (PU3MUECKOW MOJIENbIO, HCIIONb3Ys
¢u3nveckre 3aKOHbI U MPUHLUIIBI, HA OCHOBE aHAJN3a YCIOBHS 3a7a4ll BEIOMPATh (HU3NUIECKYIO
MOJIeNb, BBIIENATH (DU3MYECKHE BEIMYMHBI U (OPMYIBI, HEOOXOAMMBIC ISl €€ pelieHHs,
IIPOBOJUTH PAacU€Thl U OLICHUBATh PEAIbHOCTH MOJyY€HHOTO 3HaYeHUsI PU3NUECKON BEIUUNHBI,

pelaTh KaueCTBEHHbIE 3aJaud: BBICTPAWBATh JIOTMYECKH HENPOTUBOPEUUBYIO LIETIOUYKY
pacCy>XJIEHUM ¢ OMOPOM HA M3YUYCHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHUE SBIICHNUS,

WCIIOJIb30BATh MPH PEIICHUH YIeOHBIX 337124 COBpEMEHHbBIE HH(POPMALIMOHHBIE TEXHOJIOTUU
IV TIOUCKA, CTPYKTYPHPOBAHHS, HWHTEPIPETAlMH M NPEIACTABICHUS Y4eOHOW W HAay4dHO-
MOMYJISIpHOM MH(pOPMaIUK, TOJTYYEHHON U3 PA3IMYHBIX ICTOYHUKOB, KpUTUUECKU aHATIU3UPOBATh
MOJIy4aeMy10 HH(POPMAIHIO;

MPUBOJIUTh TPUMEPHI BKJIAJAa POCCUNUCKUX M 3apyOeKHBIX YUEHBIX-(DU3MKOB B pa3BUTHE
HayKH, 00bSICHEHHE IIPOLIECCOB OKPYKAIOIIETO MUPa, B pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

HCI0JIb30BATh TEOPETUUYECKUE 3HAHUSA 110 (PU3HKE B OBCEAHEBHON KU3HHU JUIs1 00€CTIEUEHUS
0€30MacHOCTH U OOpaIEHUH ¢ MPUOOPAMU M TEXHUYECKMMH YCTPOMCTBAMM, /ISl COXPaHEHUS
3/10pOBbSI U COOIOICHUS HOPM SKOJIOTMYECKOTO TMOBEICHUS B OKpYXKalolei cpene;

paboTaTh B IpyIIIE C BHIIIOJHEHUEM PA3IMYHBIX COLMABHBIX POJIEH, IIaHUPOBATh paboTy
TPYNIbI, pAlUOHAJIBHO pacHpenensaTh OOS3aHHOCTH U IJIAaHUPOBATh JESITENbHOCTh B
HECTaH/JAPTHBIX CUTYallUAX, aleKBaTHO OLIEHMBATh BKIJIAJl Ka)XJOrO M3 YYACTHUKOB TPYIIIbI B
pelIeHre paccMaTpUBaeMON MPOOIIEMBI.

K xonuy oOyuenus B 11 kiiacce mpenMeTHble pe3yabTaThl HA 0a30BOM YPOBHE JIOJKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMECHHM:

J€MOHCTPUPOBATh Ha MpUMepax poJib U MecTo (U3UKH B (HOPMUPOBAHUU COBPEMEHHOMU
HAyYHOW KapTHHBI MUpPA, B Pa3BUTHUU COBPEMEHHOW TEXHUKH M TEXHOJIOTHMW, B MPAKTUYECKOU
NEeSITeIbHOCTH JIFOJIeH, IeJIOCTHOCTD U €IMHCTBO (PU3NYECKON KapTHUHBI MUDA;

YUUTBHIBaTh TPAaHULBl TPUMEHEHUS U3YYEHHBIX (GU3NYECKUX MOJENe: TOYeyHBIN
ANIEKTPUYECKHI 3apsij, Iyd CBETa, TOUEYHBIM HCTOYHUK CBETA, iACpHAs MOI€Tb aTOMa, HYKJIIOHHAs
MOJIeNIb AaTOMHOTO si/ipa MpHU pelIeHUH PU3NYECKUX 3a1a4;

pacrno3HaBaTh (U3MYECKHE SBJICHUS (MpOIlecChl) U OOBSACHATH MX Ha OCHOBE 3aKOHOB
ANIEKTPOAMHAMUKH M KBAaHTOBOM (DM3HMKU: 3JEKTpUYecKas MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XMMHYECKOE, MarHUTHOE [EHCTBUS TOKAa, B3aHMOJICHCTBHE MAarHUTOB, 3JIEKTPOMArHUTHAas
WHIYKLWS, ACWCTBUE MAarHUTHOTO TIIOJIsI HA MPOBOJHUK C TOKOM U JIBIKYLIMHCS 3apsl,
AIIEKTPOMArHUTHBIE KOJIEOAHUS M BOJIHBI, IPSMOJIMHEITHOE pacIpOCTPaHEHUE CBETa, OTPAKEHUE,
npenomiieHue, uHTepdepeHus, audpakuus W MOJNSIpU3ALMS CBETa, JUCIEPCUsl CBETa,
doToanekrpuueckuii 3¢ dexT (pororddekT), cBeToBOE NaBlieHHE, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJOPO/Ia, €CTECTBEHHAs! M HCKYCCTBEHHAs! PaIUOAKTUBHOCTE;

OTHCHIBATh M3YYCHHBIE CBOWCTBA BEIIECTBA (DIEKTPUUYECKUE, MAarHUTHBIC, ONTHYECKUE,
ANEKTPUYECKYIO MPOBOJUMOCTD PA3JIMYHBIX CPEll) U AJIEKTPOMArHUTHBIC SBJICHUS (TIPOIIECCHI),
UCTOJIb3YS (U3MYECKUE BEIMYMHBI: DJICKTPUUYECKUN 3apsij, Cuila TOKa, DIEKTPHUECKOe
HaIpPsDKEHUE, DIIEKTPUYECKOE CONPOTUBIIEHUE, PA3HOCTh IOTEHIUANIOB, 3JIEKTPOABIKYIIAsl CUIIA,
paboTa Toka, WHAYKIMS MarHUTHOTO ToOJs, cuina Ammepa, cuia JlopeHra, WHIYKTUBHOCTb
KaTyIIKH, SHEPrus SJIEKTPUYECKOI0 M MarHUTHOTO TOJIeH, MepHoj] W 4YacToTa KojeOaHWH B
Kosie0aTeabHOM KOHTYpE, 3apsii U CHJla TOKAa B MpOIlecce FapMOHUYECKUX HJIEKTPOMarHUTHBIX
KosebaHul, (POKyCHOE paccTOsSHHME M OINTHYECKas CWiIa JHMH3bI, MPU ONUCAHUU TNPABUIIBHO
TPakTOBaTh (UINYECKUI CMBICT HCHOJIB3YEMBIX BEJIWYMH, MX OOO3HAYCHHS M €IWHUIIBL,
yKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (U3MUYECKYIO BETHUUHY C APYTUMHU BETUYUHAMU;

ONMCBHIBATH M3YYEHHBbIC KBAHTOBBIC SBJIEHUS M MPOLECCHI, HCIOJIB3YSd (U3NUYECKUe
BEITUYHMHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JJWHA BOJHBI M YacTOTa CBETa, DHEPTUi U
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uMIynbc (GOTOHA, TEPHOJ IOJIypacrana, SHEPrus CBSI3M AaTOMHBIX siep, NPU OMUCAHUHU
NPaBUIBHO TPAKTOBATh (U3WYECKUN CMBICT HCIOJB3YeMbIX BEIMYMH, WX OOO3HAYECHUS U
€IMHUIIBI, YKa3bIBaTh (POPMYJIBI, CBS3BIBAIOIIME TAHHYIO (DU3MYECKYIO BEIWYHMHY C JPYTUMU
BEJIMYMHAMH, BBIYUCIIATH 3HAYCHUE (PU3UIECKOI BETHUUHBI;

aHATM3UPOBATh (PU3MUECKUE MPOIECCHl U SBJICHUS, MCIONB3yd (DPU3MYECKHE 3aKOHBI U
OpUHOMIBL:  3akOH OMa, 3aKOHBl MOCJEAOBATENBHOIO U MAPAIICIBHOTO COECIUHEHUS
MPOBOJHUKOB, 3akoH JDkoyns—JIeHua, 3akoH JJIEKTPOMAarHWUTHOW  WMHAYKUHMH, 3aKOH
MPSIMOJIMHENHOTO PacIpOCTPaHEHUsl CBETA, 3aKOHBl OTPAKEHUsI CBETAa, 3aKOHBI IPEJOMJICHUS
CBeTa, ypaBHeHUE DitHmTeHa 11 hoToddhexTa, 3aK0OH COXpaHEHUsI SIHEPTHH, 3aKOH COXPAHCHUS
UMITyJIbCa, 3aKOH COXPAaHEHUsS SJIEKTPUUYECKOTO 3apsijia, 3aKOH COXPAHEHHsS MAacCOBOTO YHUCIA,
nocTynarel bopa, 3akoH paauMOaKTHUBHOIO pacmazna, IOpU OSTOM pa3iuyaTh CJIOBECHYIO
(GOpMyIUPOBKY 3aKOHa, €ro MaTeMaTHMYeCKO€ BbIPa)KEHHWE M YCIOBUS (TpaHUIbI, 00JIacTH)
MIPUMEHUMOCTH;

OTIPEIeNIATh HAIpaBJIEHWE BEKTOpa MHAYKIIMM MAarHUTHOTO IOJIS NMPOBOJHUKA C TOKOM,
cwisl AMriepa u cuiisl JIopeHna;

CTPOUTh M OIIUCHIBATh U300pakeHHE, CO3/1aBAEMOE IJIOCKUM 3€pKaJIoM, TOHKOM JIMH301;

BBITNIOJIHATh 3KCIIEPUMEHTHI IO HCCIENOBAaHUIO (PU3MYECKHX SBJICHUI M IPOLIECCOB C
UCIOJIb30BAHMEM TMPAMBIX W KOCBEHHBIX HW3MEpEHUW: mpu 3IToM  (GOpMYyIUpOBaATH
npobsieMy/3a1ady ¥ TUIIOTE3y YIEOHOTO SKCTIEPUMEHTA, COOMPATh YCTAHOBKY U3 MPEI0KEHHOTO
00opyn0BaHus, IPOBOUTH OMBIT U (POPMYJIUPOBATH BHIBObI;

OCYILIECTBIISITh NpPSMbIE U KOCBEHHBbIE H3MEPEHUs (U3NYECKUX BEIUYMH, IpPU 3ITOM
BBIOMpATh ONTUMAIbHBIA CHOCOO M3MEPEHUS U HCIOJb30BaTh HM3BECTHBIE METOJII OLEHKHU
MTOTPEITHOCTEN U3MEPEHUI;

HCCIIEI0BaTh 3aBUCUMOCTH (PU3NYECKHUX BEJIMYMH C UCIOJIB30BaHUEM MPSIMBIX U3MEPEHUI:
IIPU 3TOM KOHCTPYHMPOBATh YCTAaHOBKY, (DMKCHPOBATH PE3YyIbTATHI MOJTYYEHHOIH 3aBUCHUMOCTH
¢busznyeckux BeNWYMH B BUAE Tabmull U TpapuKoB, JeiaThb BBIBOABI IO pe3yabTaTam
HCCIIEA0BaHUS;

coOnroaaTh mpaBmia 0O€30MacHOrO TpyAa MPH MPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOTO SKCIIEpUMEHTa, Y4eOHO-HCCIEeIOBAaTEIbCKOW W MPOEKTHOM  JEATENbHOCTH C
HCI0JIb30BAHUEM U3MEPHUTENIbHBIX YCTPOUCTB U J1a00paTOPHOTO 000PYIOBaHHUS;

pemiath pacu€THble 3aJa4dl C SBHO 33JaHHOM (U3UYECKOM MOJENbI0, HCIOJIb3Ys
(uznyeckue 3aKOHBI ¥ MPUHIIUIBI, HA OCHOBE aHAJIM3a yCIOBUS 33/1a4l BHIOMPATh (PU3NUYECKYIO
MOJENb, BBIACIATh (U3MYECKUE BEIUYMHBI M (OpPMYJbl, HEOOXOAWMBbIE Ml €€ pelleHHs,
MIPOBOJUTH PACUEThI U OLICHUBATh PEAIIbHOCTH MOTyYEHHOTO 3HaYeHUs PU3NUYECKON BEIHUMHBI,

penaTh KaueCTBEHHBIEC 3a/layd: BBICTPAUBATh JIOTUYECKU HEMPOTUBOPEUMBYIO LIEMOYKY
paccyXJeHUl ¢ OMOPON Ha U3YUECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHUS;

WCI0JIb30BATh MU PEIICHUU YUeOHBIX 33/1a4 COBpEMEHHbIe HH(POPMAIIMOHHBIE TEXHOJIOTUU
JUIA TIOMCKa, CTPYKTYPHPOBaHUWs, HUHTEPIpPETAlMUd U TNPEJCTaBICHUS Yy4eOHOW W HAy4HO-
MOMYJISIpHOM NH(GOPMaIIUU, TOTYYCHHON U3 PA3IIUYHBIX ICTOYHUKOB, KpUTHYECKU aHATH3UPOBAThH
MOJIy4aeMyr0 HH(POPMAIHUIO;

OOBSACHATH MPUHLIUIIBI ICHCTBUS MaIlIUH, TPUOOPOB M TEXHUUECKUX YCTPOMCTB, pa3inyaTh
yCJIOBHS UX O€30MAaCHOTO MCII0JIb30BaHMsI B IOBCEAHEBHOM KHU3HH;

MPUBOAMUTH MPUMEPHI BKJIA/a POCCUHCKUX U 3apyOEKHBIX YUEHBIX-(U3UKOB B pa3BUTHE
HayKH, B 00bSCHEHHE MPOLIECCOB OKPYKAIOLIET0 MUPa, B pa3BUTHE TEXHUKU U TEXHOJIOTUH;

UCIOJb30BaTh TEOPETUYECKHUE 3HAHNUS MO (PU3UKE B TOBCEJHEBHOM KU3HU [T 00ecIIeYeHUs
0€30MacHOCTH MU 00palleHUH ¢ MPUOOPaMH U TEXHUUECKUMH YCTPOHUCTBAMH, Ul COXPAHEHUS
3JI0pOBBSI U COOJIIOJICHUS HOPM KOJIOTHYECKOTO MOBEACHUS B OKPY)KaIOILel cpejie;

paboTath B Ipymie ¢ BHIIOJHEHUEM PA3IUYHBIX COLMAIBHBIX POJICH, MIIaHUPOBATh paboTy
TPYIIBL, palMOHAIBLHO paclpelesiaTh O0O0f3aHHOCTH U IUIAHUPOBAaTh JIEATENBHOCTh B
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HCCTAHJAPTHBIX CUTyalUAX, aJCKBATHO OLCHUBATH BKJIAJ KaXXAOTO0 M3 YYACTHUKOB I'PYHIIBI B
peLICHUE paccMaTpPUBAaEMOI IPOOIICMBI.
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COJEPKAHUE OBYYEHUA

10 KJIACC

Pa3nes 1. ®u3uka U MeTOABI HAYYHOIO NIO3HAHUS
®usuka — Hayka o mnpupoze. Hayunele meronpl No3HaHUsA OKpyKawouero mupa. Pomib
9KCIEPUMEHTA U TEOPUH B MPOLIECCE NO3HAHUS NIPUPObl. DKCIIEPUMEHT B (pU3HKE.
MonenupoBanue ¢(usnueckux siBieHUd M mpoueccoB. Hayunble rumotessl. ®dusnueckue
3aKOHBI U TeOpUH. | paHUIIBI MPUMEHUMOCTH (PU3UUECKUX 3aKOHOB. [IpUHIUIT COOTBETCTBUSI.

Pomp m mecto ¢usuku B (opMupoBaHMHM COBPEMEHHOW HAyYHONW KapTUHBI MHpa, B
MIPAKTUYECKON IEATEIbHOCTH JIFOICH.

Jlemoncmpayuu
AHasoroBbie U ITU(POBBIC U3MEPHUTEIIbHBIC TPUOOPHI, KOMITBIOTEPHBIC JATUUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe nBrkeHHe. OTHOCUTEIBHOCTh MEXaHUUECKOTO JBIKeHus. Crucrema oTcuéra.
Tpaexropust.

[Tepemenienne, CKOpPOCTh (CpemHSsI CKOPOCTh, MTHOBEHHasi CKOPOCTb) W YCKOpEHHE
MaTepuaIbHON TOYKH, MX MPOCKIIMU Ha OCH CHCTeMbl KoopauHatr. CIOXEeHHE TepeMeNeHud u
CJIO’KEHHE CKOPOCTEM.

PaBHOMEpHOE W PaBHOYCKOPEHHOE TMPSMOJIMHEHMHOE ABWXKEHUE. ['paduku 3aBUCHMOCTH
KOOPJMHAT, CKOPOCTH, YCKOPEHHUS, IIyTH U TIEpEMEIICHUSI MaTePHUATbHOM TOYKH OT BPEMEHH.

CBoboaHoe majieHre. Y CKOpeHrue CBOOOTHOTO TTaICHHS.

KpuonuneiiHoe aBrmxeHue. JIBKeHNE MaTepUAIbHOM TOUKH MO OKPY>KHOCTH C TTOCTOSTHHOM
10 MOJAYITIO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEHHAsT CKOPOCTh. [lepron u gacToTra oOpaiieHus.
LleHTpOCTpEMHUTENIBHOE YCKOPEHHUE.

TexHnueckre ycTpoHCTBAa M MPAKTUYECKOE MPUMEHEHHUE: CIIMAOMETD, ABUKEHUE CHAPSJIOB,
LIETTHbIE U PEMEHHBIE MTEPEAAUN.

Jlemoncmpayuu

Mogenb cucteMsbl OTCUETA, UILTFOCTPALIUS KHHEMAaTUYECKUX XAPAKTEPUCTUK JIBUKEHUSI.

[IpeoOpaszoBanue IBUKEHHNA C MCIOIH30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmronenue aBrxeHus Tena, OpOIIeHHOTO MO/ YIJIOM K TOPU30HTY U TOPU30HTAJILHO.

N3mepenue yckopeHust CBOOOTHOTO MaeHHUSL.

Hamnpanenue ckopocTH npu JBUKEHUHU IO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yueHnne HepaBHOMEPHOTO IBMKEHUS C LIEJIbIO ONPEAEIICHUS] MTHOBEHHOU CKOPO CTH.

HccnegoBanue COOTHOLICHUSI MEXAY MYTSAMH, IIPOMICHHBIMU TEJIOM 3a MOCJIEA0BATEIIbHbIE
paBHbIE TPOMEKYTKH BPEMEHH MPU PABHOYCKOPEHHOM JBMKEHUHU C HAYAJIbHOW CKOPOCTBIO, PABHOU
HYIIIO.

N3yuenue nBukKeHUs APUKaA B BA3KOM KUJIKOCTH.

N3ydenue nBuxeHus Tena, OpOIIEHHOTO TOPHU30HTAIBHO.

Tema 2. JTunamuxa

[Ipuaiun otHocurenbHOCTH ['anuies. llepBoiii 3akoH Hprotona. MHepuuanbHble CHCTEMBI
OTCYETA.

Macca tena. Cuina. [Ipunnun cynepnosunuu cui. Bropoit 3akoH HeroTOHA 17151 MaTepHalibHOM
Toukd. TpeTnil 3akoH HproTOHA /17151 MaTepUalIbHBIX TOYEK.

3akoH BceMHUpHOTO TAroteHus. Cuna tsbkectu. [lepBas kocMuueckasi CKOpOCTb.
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Cuna ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Buasl Tpenus (mokosi, ckoiamkeHus, kaueHus1). Cuna tpenus. Cyxoe tpenue. Cuna
TPEHHSI CKOJNBXKEHUs W cwia TpeHus mokos. Koaddumuent tperws. Cuiaa CONMPOTUBICHHS TPH
JBUKEHUU TeJia B )KUIKOCTH WJIU Ta3e.

[ToctynaTensHOE U BpalaTeIbHOE JBIKEHHE a0COIIOTHO TBEPIOTO TeEa.

MOMEHT CUJIbl OTHOCHUTENBHO OCH BpauleHus. I1lnedo cuibl. YcnoBus paBHOBECHS TBEPIOTO
Tena.

Texnuueckre yCTpOWCTBA M MPAKTUYECKOE TNPUMEHEHUE: TMOAIIMITHUKYA, JIBIXKCHHE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBiieHME MHEpLUH.

CpaBHeHHE Macc B3aUMOJICHCTBYIOLIUX TE.

Bropoit 3akon HeroTona.

N3mepenue cui.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIBI YIPYTOCTH OT Ae(pOopMariH.

HesecomocTts. Bec Tena nmpu yCKOpEHHOM NOAbEME U TTAJICHHH.

CpaBHEHHE CHII TPEHUS TIOKOSI, KAYEHUS U CKOJTBKCHHS.

VYcnoBus paBHOBecHs TBEPIOTO Tenna. Buabl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3yuenue nBuxeHust Opycka o HaKJIOHHOW MJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJI YIIPYrOCTH, BO3HHUKAIOIIMX B TPYXHUHE U PE3UHOBOM
obpasiie, oT ux aedopmariuu.

HccnenoBanue ycioBuid paBHOBECHS TBEPAOTO Tella, UMEIOIIETO OCh BPAILEHUSI.

Tema 3. 3akoHbl COXpaHEHUs 8 MEXAHUKE

Nmmynsc mMaTepuanbHOW TOUKM (Tesa), CUCTEMbl MaTepHalbHbIX TouyeK. MMmynbc cuibl u
M3MEHEHNE UMITYJIbCA TeJla. 3aKOH COXPAHEHUS UMITYJIbca. PEakTHBHOE BHKEHUE.

PaboTa crnpl. MOIIHOCTE CHJIBI.

Kunerndeckass 3Hepruss MarepualbHOW TOUYKH. Teopema 00 H3MEHEHHWH KHHETHYECKOU
SHEPrUH.

[ToTenumaneHas sHeprus. IloTeHnmanbHas sHeprusi ynpyro Ae(GOpMUPOBAHHOM MPYKUHBI.
[ToTennmanpHas 3Heprus Tejaa BOIM3M NOBEPXHOCTH 3eMIIH.

[loTeHnmanpHple M HENOTEHUHUATbHbIE cUJbl. CBS3b PaOOTHl HEMOTEHIHMANBHBIX CHUJI C
M3MEHEHUEM MEXaHUYECKON SHEPTUU CUCTEMBI Tell. 3aKOH COXPAHEHUsI MEXaHUYECKON SHEPTUH.

VYrpyrue u Heylpyrue CTOJKHOBEHHUS.

TexHnueckre yCTpOMCTBA M IPAKTUYECKOE IMPUMEHEHHUE: BOJOMET, KONEp, MNPYKUHHBIN
MUCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE nBMXKEHUE.

[lepexo moTeHNIMATBHON SHEPTUU B KHHETHUECKYIO U OOPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydyeHne abCOMIOTHO HEYNPYroro yaapa ¢ TOMOIIBIO JABYX OJMHAKOBBIX HUTSHBIX
MasTHUKOB.

HccnenoBanue cBsA3M pabOTHI CHIIBI C H3MEHEHHEM MEXaHMYeCKOW SHEPTUU Tella Ha MpUMepe
pacTsKEHHUs PE3UHOBOIO JKI'yTa.

Pa3nes 3. MoaekyasipHasi puznka ¥ TepMOAMHAMHUKA
Tema 1. Ocnoévl MONEKYNAPHO-KUHEMUUECKOU MeopUU
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OcCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KUHETUUECKON TEOPUHM U MX OIBITHOE OOOCHOBAaHMUE.
Bpoynosckoe apmwxenue. Auddysus. Xapakrep IBHKEHUS W B3aUMOJCHCTBHS YaCTHUI] BEIECTBA.
Mopenu cTpOeHUs Ta30B, JKUJIKOCTEH U TBEPIBIX TET U OOBSICHEHHE CBOICTB BEIIECTBA HA OCHOBE
9TUX Mojenei. Macca u pazmepsl MoJiekyi. KonnuectBo BemectBa. [loctosinnas ABorapo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. llkana remneparyp Llenscus.

Mopnens upeanbHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KUHETUUYECKON TEOPUH
UJEaNIbHOTO Ta3a. AGCOJIIOTHAS TeMIepaTypa Kak Mepa CpeJHEN KHHETUUECKON SHEPIHU TEIJIOBOTO
INBHKeHHs yacTul rasa. Illkana remneparyp KenbBuna. ['a30BbIe 3ak0HBL. YpaBHeHHe MeneneeBa—
Knaneiipona. 3akon [lanbrona. M3ompoiieccsl B UACAIBHOM Ta3e € TMOCTOSHHBIM KOJMYECTBOM
BemiecTsa. [ paduueckoe npencTaBieHNe H30IPOIIECCOB: U30TEpMa, U30X0pa, U300apa.

TexHudeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnpIThI, JIOKa3bIBAIOUIME JHUCKPETHOE CTPOCHHE BellecTBa, (ororpaduu  MOJEKYIT
OPraHNYeCKUX COCTMHECHUH.

OnpIThl 10 AUPPY3UN KUAKOCTEN U ra30B.

Mogenb OpOyHOBCKOTO JIBHIKECHHSL.

Monens onbita LlTepHa.

OnbIThI, TOKa3bIBAIOUINE CYIIECTBOBAHUE MEKMOJIEKYIIIPHOTO B3aUMOACHCTBHUSL.

Monens, WUTIOCTpUpYIOLIas MPUPOTy JaBJICHUS ra3a Ha CTEHKH COCyaa.

OnBbIThI, MJUTFOCTPUPYIOIINE YPaBHEHHUE COCTOSIHUS UAEaIbHOTO ra3a, H30MpPOIIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

Ompenenenre Macchl BO3/IyXa B KJIACCHOW KOMHATe Ha OCHOBE M3MEpPEHUN 00hEMa KOMHATHI,
JABJICHUS U TEMIIEpaTyphl BO3/lyXa B HEMl.

HccnenoBanue 3aBUCUMOCTH MEX/1y ITapaMeTpaMu COCTOSTHUS pa3pekKeHHOTO Tasa.

Tema 2. Ocrogbl mepmoounamuku

TepMoauHamuyeckass cucrema. BHYTpeHHsisi SHeprusi TEPMOAMHAMHYECKOM CHCTEMBI U
criocoObl €€ m3MeHeHus. KonuuecTBo TeruoTsl U pabota. BHyTpeHHsISI sHEprus OJHOATOMHOIO
WJeaNbHOTO ra3a. Buapl Temsonepenadyn: TEIIOMPOBOJAHOCTh, KOHBEKIUS, U3IyYeHHUE. Y IeIbHAs
TEITOEMKOCTD BelecTBa. KoanuecTBo TEMIOTHI IpH TEIUIONEepeaaye.

[Tonsarue 06 aguabarHom mporecce. [lepBbiit 3akoH TepMoauHaMuKu. [I[puMeHeHne mepBoro
3aKOHA TEPMOJMHAMHUKY K u3ompoiieccaM. I'padudeckast uHTepnperanusi padoThl rasa.

Bropoii 3akon TepMoanHaMuku. HeoOpaTuMocTh MpoI1ieccoB B MPUPOIE.

TemnoBeie mamunbl. [TpuHnunel gecTBus TeroBeix MamuH. [IpeoOpa3oBanus sHepruu B
TEIUIOBbIX MamuHax. KoadduuueHt mone3noro aeicTBus terioBoi mammebl. [{ukn Kaprno u ero
KO3 (GUIIMEHT MOJIE3HOTO NEHCTBUS. DKOJIOTHUECKUE TPOOIEMbI TEIII0IHEPTETHKH.

TexHuueckre ycTpoicTBa U NPAKTUYECKOE MPUMEHEHHE: IBUraTelb BHYTPEHHETO CrOpaHus,
OBITOBOM XOJIOIUIBHUK, KOHIUIIHOHED.

Jlemoncmpayuu

W3meHeHnue BHyTpeHHEH SHEPTUH Teja MPU COBEPIICHUU PabOTHI: BEUIET IPOOKH U3 OYTHIIKU
MoJ JEHCTBHEM CXKaTOro BO3JyXa, HarpeBaHue d¢upa B JATyHHOU TpyOKe NyTéM TpEHUS
(BUIICOAEMOHCTpAITHSA).

N3menenue BHyTpeHHEH sHEpruu (TeMIepaTypbl) Tea Mpu Terionepeaaye.

OmnbIT 1o aguabaTHOMY PACHIMPEHUIO BO3/1yXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, TBUTATENsl BHYTPEHHETO CTOPAHUs, PEAaKTUBHOTO JBUTATEIS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenue yaenbHOM TEII0OEMKOCTH.

Tema 3. Azpecammnvie cocmoanun eeujecmea. Pazosvie nepexoovl

[TapooGpazoBanue u koHjeHcanus. Mcnapenue u kuneHue. AOCOJIOTHAsE U OTHOCUTENIbHAS
BIIQXKHOCTh BO3Ayxa. HacelmeHHBI map. YaenpHas TEIUioTa MapooOpa3oBaHus. 3aBHCHMOCTh
TEMIIepaTypbl KUTIEHUS OT JaBJICHUSI.
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Tépmoe tenmo. Kpucranmmyeckue u amopdHbie Tena. AHM30TPOINHUS CBOHCTB KPUCTAIIIOB.
Kunxue xkpucramisl. CoBpeMeHHbIe MaTepuaibl. [naBnenue u kpucrammsanus. Y aenapHas TerjaoTa
rtaBneHust. CyOnumarus.

VYpaBHeHUE TEIUIOBOTO OajiaHca.

TexHuueckre yCTpONUCTBA U MPAKTUUECKOE TPUMEHEHHE: TUTPOMETP U TCUXPOMETP,
KaJIOPUMETP, TEXHOJIOTUH NOJYyYEHHs] COBPEMEHHBIX MaTEPUaIOB, B TOM YUCJIE HAHOMATEPUAJIOB, U
HAaHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HaCHIIIEHHBIX [1aPOB.

Kurienre npu MOHMKEHHOM JIaBIICHUH.

CriocoObl M3MEpPEHUST BIAKHOCTH.

Habnronenne HarpeBaHus U TUIaBJICHHUS KPUCTAUTMUECKOTO BEIIECTBA.

JleMoHCTpanys KpuCTalIoB.

Yuenuueckuii sxcnepumenm, nabopamophule pabomuol

N3mepenue 0OTHOCUTEIBHON BIQXKHOCTH BO3/1yXa.

Paznen 4. DaekrpoamHnamMuka

Tema 1. Inekmpocmamuka

OnekTpusanus Tei. DIeKTpudecKui 3apsa. [[Ba Buna snexrpuyeckux 3apanoB. [IpoBoaHuky,
TUBJIEKTPUKHU U TIOJTYIPOBOJHUKHU. 3aKOH COXpAaHEHUS AJIEKTPUUECKOTO 3apsa.

B3anmopericteue 3apsnoB. 3akoH Kymnona. TodeuHbli 37€KTpUUECKUN 3apsl. DIEKTPHUIECKOE
nose. Hanpsok€HHOCTE dIEKTpUYecKoro ToJisd. [IpuHIUIT Cyneprno3uiinu ANEKTPHUECKUX TTOJICH.
Jlnany HanPsSHKEHHOCTH DJIEKTPUYECKOTO TTOJIS.

Pa6ora cun sanexkrpocraruueckoro nosis. [lotenmman. Paznocts norenumanos. [IpoBoanuky u
JTURJIEKTPUKH B AJIEKTPOCTATUYECKOM MoJje. J(uanekTpudeckas MpOHUIIAEMOCTb.

OnekTpoéMKocTh. KoHzeHcaTop. DHEKTPOEMKOCTh IIJIOCKOTO KOHJEHCATOpa. DHEPrus
3apsKEHHOTO KOHJIEHCATopa.

TexHuueckne yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHUE: HIIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3eMJIEHHUE BJIEKTPONpHOOpOB, KOHIEHCATOP, KOMUPOBAJIbHBIN
armapar, CTpyHHBIN IPUHTEP.

Jlemoncmpayuu

YCeTpolCcTBO M MPUHIMUIT ICUCTBUS SJIEKTPOMETPA.

B3anmojelicTBre HadIeKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE T0JIE 3aPSHKEHHBIX TEIL.

[IpoBOAHMKH B 31EKTPOCTATHUECKOM IOJIE.

DneKTpocTaTUyecKas 3aluTa.

JIMBIIEKTPUKH B 3JIEKTPOCTATHYECKOM II0JI€.

3aBUCUMOCTD 3JIEKTPOEMKOCTHU IJIOCKOTO KOHJAEHCATOpa OT IUIOLIAJM IUIACTUH, PACCTOSHUS
MEKy HUMH U TU3JIEKTPUUECKON MPOHUILIAEMOCTH.

DHeprus 3apsyKEHHOTO KOHJIEHCATOpA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenue 35eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. IlTocmoannwiit anekmpuyeckuit mox. Toku é pa3iuynvix cpeoax

DNEeKTpUYECKUN TOK. Y CIIOBUSA CYIIECTBOBAHUS AIEKTPUUECKOTO ToKa. crounnku Toka. Cuia
TOKa. [IOCTOSHHBIN TOK.

Hanpsixenue. 3akon Oma 11 ydacTka 1enu.

DNEeKTpUYECKOEe CONMPOTHUBJICHHUE. Y IEIbHOE CONPOTHUBIECHHE BeulecTBa. [locnenoBarenbHoe,
napajuieIbHOE, CMEIIAHHOE COEAMHEHNE TPOBOTHUKOB.

PaGora snexkrpudeckoro Toka. 3akoH J[xoymns—JleHia. MOMIHOCTH SIEKTPHUECKOTO TOKA.
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DNEeKTPOABMKYIAasl CUIa U BHYTPEHHEE COIPOTUBIICHHE UCTOYHHMKA TOKa. 3akoH Oma s
MOJIHOM (3aMKHYTOM) 3eKTpruueckoil nenu. Kopotkoe 3ambikaHue.

DNEeKTpOHHAs IPOBOAUMOCTD TBEPBIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIIEHUSI METAJLIOB OT
Temneparypbl. CBEpXIIPOBOJUMOCTb.

OnexTpuuyeckuil TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX IIyYKOB.

[TonynpoBoanuku. CoOCTBEHHAs: U MPUMECHAs! IPOBOAMMOCTb I0JIYIIPOBOIHUKOB. CBOMCTBA
p—n-iepexona. [1oryrpoBOAHUKOBBIE TPUOOPEI.

DONeKTpUYecKuii TOK B pacTBOpax M pacijlaBaXx JJIEKTPOJIUTOB. OJIEKTPOIUTUYECKAsS
JUCCOITHAIUS. DIEKTPOJIN3.

OnexTpuueckuil ToK B razax. CaMoCTOSTENbHBI U HECAMOCTOSTENbHBIN pa3pal. MonHus.
IIna3ma.

Texnuueckue ycTpoiicTBa M MPAaKTUYECKOE MPUMEHEHHE: aMIEPMETP, BOJILTMETP, PEOCTAT,
HCTOYHUKHU TOKa, JJIEKTPOHArpeBaTebHble IPUOOPHI, SIEKTPOOCBETUTENIbHBIE TPUOOPHI, TEPMOMETP
CONPOTHBIICHUS, BaKyyMHBIH JHOJ, TEPMHUCTOPHI U (POTOPE3UCTOPHI, MOTYIPOBOJHUKOBBIM JHOJ,
raJibBaHHKa.

Jlemoncmpayuu

W3mepenue cuiibl TOKa U HANPSHKEHMSL.

3aBUCUMOCTh CONPOTHBJICHUS] LMJIMHAPUYECKHX MPOBOJHUKOB OT JJIMHBI, IUIOLIAIU
MOTIEPEYHOT0 CEYEeHUS U MaTepuaa.

CMeniaHHO€ COeTMHEHUE TPOBOTHUKOB.

[IpssMoe wu3MepeHHe HNIEeKTPOABIKYIIEH cuilbl. KopoTkoe 3aMblKaHHME TaJbBaHUYECKOIO
3JIEMEHTA U OLIEHKAa BHYTPEHHETO COMPOTHUBIICHUS.

3aBUCUMOCTb CONPOTUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB AIIEKTPOJIUTOB.

HckpoBoli pa3psia v MPOBOUMOCTh BO3/1yXa.

OaHOCTOPOHHSIS MPOBOIUMOCTD JHOJA.

Yuenuueckuii sxcnepumenm, nabopamopmvie padbomul

W3ydyeHne CMEIaHHOTO COEIMHEHUS PE3UCTOPOB.

W3mepenne 31eKTpoABIKYIIEH CHIIBI AICTOYHUKA TOKA M €r0 BHYTPEHHETO CONTPOTHUBIICHUS.

Ha6nronenue anexkrponusa.

Me:knpeaMeTHbIe CBSI3H

N3yuenne kypca ¢usuku O6a3oBoro ypoBHs B 10 kiacce OCyLIECTBIETCS € Y4ETOM
coJiepKaTeIbHbIX MEXIPEAMETHBIX CBSA3EH ¢ KypcaMu MaTeMaTUKU, OMOJIOTUH, XUMUH, Teorpadun
U TEXHOJIOTHH.

Mesicnpeomemuvie nonsimusi, CBA3aHHbIE C U3yYEHHEM METOJIOB HAyYHOTO TO3HAHUS: SIBIICHHE,
Hay4HbIi (akr, runoresa, (unyeckas BeIMUYMHA, 3aKOH, TEOpHs, HaOJIIOIEHHE, IKCIEPUMEHT,
MOJEIMPOBAHUE, MOJEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHre CUCTEMbl YpaBHEHHH, InHelHas QyHKMs, napadoia, runepooia, ux
rpaduKd M CBOWCTBA, TPUTOHOMETpUYECKHE (YHKLUHU: CHUHYC, KOCHHYC, TaHT€HC, KOTaHIEHC,
OCHOBHO€ TPUTOHOMETPUUYECKOE TOXKIECTBO, BEKTOPHI M UX IIPOEKIIMHM HAa OCU KOOPAHMHAT, CJIOKEHUE
BEKTOPOB.

Buonoeusa: mMexanudeckoe IBM)KEHHE B KMBOHM mpupone, auddysus, ocmoc, TemioooMeH
KHUBBIX OPraHU3MOB (BUBI TeMJONEpeayy, TEIJIOBOE PABHOBECHE), IEKTPUUYECKHE SIBICHUS B
KUBOU IIPUPOLE.

Xumus: TUCKPETHOE CTPOEHHUE BEILECTBA, CTPOECHHE AaTOMOB M MOJIEKYJ], MOJb BELIECTBA,
MOJISIpHAsi Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TeEJ, KHUAKOCTEN U ra30B, dIEKTPUUYECKUE CBONCTBA
METaJJIOB, JIEKTPOIUTAYECKAS JUCCOLUALINS, TAIbBAHUKA.

TI'eozpaghus: BnaxxHOCTB BO3/lyXa, BETPbI, 0apOMETp, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHUE IBMKEHUI C HCHOJIb30BAHMEM MEXaHM3MOB, YYET TPEHHUS B
TEXHUKE, MOAIIMITHUKHU, UCIIOIb30BAHUE 3aKOHA COXPAHEHHS UMITYJIbCA B TEXHUKE (paKeTa, BOJOMET
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W Jpyrue), JBUTATeIb BHYTPEHHETO CropaHMs, IapoBas TypOuHa, OBITOBOHM XOJIOJIWIBHUK,
KOHJIULIMOHEP, TEXHOJOTUH II0JIyYEHHsI COBPEMEHHBIX MaTEpPUAJIOB, B TOM YHCIIE€ HAHOMATEPHUAIIOB,
U HAHOTEXHOJIOTUH, OJJIEKTPOCTAaTUYECKas 3alluTa, 3a3eMJIEHHE JJIEKTPONpPUOOPOB, KCEPOKC,
CTpYWHHBIA TIPUHTEP, 3JIEKTPOHATrpeBaTEIbHbIC NPUOOPHI, 3IEKTPOOCBETUTENILHBIE MPHOOPHI,
rajbBaHHUKa.

11 KJIACC

Pazjen 4. DiaekTpoamnamMuka

Tema 3. Maznummnoe none. IneKmpomMacHUMHAA UHOYKUUA

[ToctostHHbIE MarHuThl. B3anmoaeiicTBHE MOCTOSHHBIX MarHUTOB. MarHutHoe mnose. Bekrop
MAarHuTHOM UHAYKIMHU. [[pyuHIMI Cynepno3unuy MarHuTHBIX 1oJiel. JIMHUM MarHuTHOM MHIYKLIAH.
KapTuna nuHMI1 MarHUTHOM MHTYKIIMH TIOJISI TOCTOSTHHBIX MAarHUTOB.

MarnuTtHoe mojie TPOBOJHUKA ¢ ToKoM. KapTuHa NWHUNA WHIYKIIUM MArHUTHOTO TIOJIS
JUIMHHOTO MPSIMOTO MPOBOJIHUKA U 3aMKHYTOTO KOJIBI[EBOTO MPOBOJHUKA, KATYIIKH ¢ TOKOM. OTbIT
Opcrena. BzanmoseiicTBre MpOBOAHUKOB C TOKOM.

Cuna Amnepa, €€ MOAYJIb U HallpaBlICHUE.

Cuna Jlopenua, e€ MOAyJb U HampasiieHUE. J[BIDKEHUE 3apsSKEHHON YacTULIBI B OJIHOPOJTHOM
MaraHutHoM noJie. Pabota cuner Jlopenma.

SIBneHue INEKTPOMArHUTHOM WHAYKIMHU. [IOTOK BeKkTopa MarHUTHOM MHIYKLUU.
DNIEeKTPOABMKYIIAS CHUJIA UHAYKIIMHU. 3aKOH 3JIEKTPOMarHUTHOM MHAYKIMU Dapajes.

BuxpeBoe nsnekrpuueckoe IoJsie. ONEKTPOABIKYILAS CHJIa HWHAYKIMH B IPOBOJHUKE,
JBUKYIIEMCS TIOCTYNATENbHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

[IpaBuito Jlenna.

NHIyKkTUBHOCTG. SIBIEHNE CAMOMHAYKIMH. DIEKTPOABHKYILAs CHIIA CAMOUHIYKIINH.

OHeprusi MarHUTHOTO MOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

TexHuueckne yCTpONCTBA M NPAKTUYECKOE TNPUMEHEHHE: TOCTOSHHBIE MAarHWTHI,
AIEKTPOMArHMTHI, JIEKTPOJBUTATENb, YCKOPUTEN AIEMEHTAPHBIX YaCTHUILl, NHIYKIMOHHAS [1€Yb.

Jlemoncmpayuu

OnbIT DpcTena.

OTKIJIOHEHHE IEKTPOHHOIO ITy4Ka MarHUTHBIM I10JIEM.

JIMHUY MHOYKIIMU MarHUTHOTO TOJIAL.

B3anmopeiicTBre 1ByX MPOBOJAHUKOB C TOKOM.

Cuia Amrepa.

HetvictBue cuiibl JIopeHIla Ha HOHBI SJIEKTPOJIUTA.

SIBneHuE NEKTPOMArHUTHON UHAYKILIUH.

IIpaBuno Jlenna.

3aBUCUMOCTb 3JIEKTPOABMKYIIEH CHJIbI MHIYKUHUHU OT CKOPOCTH M3MEHEHHMS MAarHUTHOTO
MOTOKA.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yueHne MarHuTHOTO MOJIA KaTYIIKUA C TOKOM.

UccnepgoBanue AeCTBUS MOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

UccnepoBanue siBIEHUS 31€KTPOMArHUTHOM MHIYKIIMH.

Paznen 5. KosieGannsi 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmpomazHumHbsle Kojaedanus
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Konebarenpnass cucrema. CBoOoaHble MexaHWdeckue KojeOaHus. ['apMoHHMUEcKHe
konebanusa. llepmon, wacrora, amrmumtyna u  ¢asa koneOanuil. [IpyKuHHBIH MasTHUK.
MareMaTHUECKII MasSTHUK. YpaBHEHHE rapMOHUYECKUX Kojiebanuil. I[IpeBparienue sHepruu mnpu
rapMOHUYECKHX KOJICOaHUSIX.

KoneGarenbubiit koHTYyp. CBOOOAHBIE 3JIEKTPOMAarHUTHBIE KOJEOAaHHS B UACATHHOM
K0J1e0aTeIbHOM KOHTYpE. AHAJIOTHS MEX/ITY MEXaHUYECKUMU U 3JIEKTPOMATrHUTHBIMU KOJICOQHUSIMH.
®opmyna TomcoHa. 3aKOH COXpAHEHUS SHEPTUU B HJI€ATIbHOM KOJ1€0aTEIIbHOM KOHTYpE.

[IpencraBinenune o 3aryxarolmux KoseOaHUSAX. BBIHY)XJI€HHblE MEXaHHYECKHE KOJICOAHHUS.
Pe3onanc. Beinyx/1eHHBIC JIEKTPOMAarHUTHBIE KOJIEOaHHUS.

[lepemennbiii Tok. CHUHycOMIANbHBIA MEpEMEHHbIH TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMIUIMTY/IHOE U IEHCTBYIOIIEE 3HAUEHUE CUJIbI TOKA U HAIPSHKEHUS.

Tpancdopmarop. IlpousBoactBo, mepemada M MOTPEOJICHHUE DIEKTPUYECKONH DHEPrUM.
OKOJIOTUYECKME PUCKM TIPU  TPOU3BOACTBE d3JEKTpodHepruu. KynbTypa HCHOIb30BaHUS
AJIEKTPOIHEPTHH B MOBCEAHEBHOMN KU3HU.

TexHnueckne yCTpOHWCTBa U MPAKTUYECKOE PUMEHEHHUE: MEKTPUUECKUN 3BOHOK, T€HEpaTop
MIEPEMEHHOT0 TOKa, JJMHUU 3JIeKTponepeaay.

Jlemoncmpayuu

WccnenoBanue napameTpoB KojiebaTelabHOW CHCTEMbI (IPYKMHHBI WM MaTeMaTH4eCKHM
MasITHUK).

HaGnronenue 3aryxarmmmx KojJeOaHui.

WccnenoBanue cBOMCTB BBIHYX/IEHHBIX KOJeOaHUH.

HaGnronenue pezonanca.

CBOOOIHBIE AEKTPOMArHUTHBIE KOJIeOaHusl.

OcmwnorpaMmbsl — (3aBUCUMOCTH ~ CHJIBI  TOKA M HAamlpsDKEHUS OT  BPEMEHM) s
3JIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3oHanc mpu mocienoBaTenbHOM COCIUHEHUHM PE3UCTOpA, KaTyHIIKM WHAYKTUBHOCTH H
KOHJICHCATOPA.

Monens JIMHUY 3IIEKTPOIIEPEIadH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCUMOCTH MEPHUOJIAa MaJIbIX KOJE€OAaHUH Ipy3a Ha HUTH OT JJIMHBI HUTU U
Maccsl rpysa.

HccnenoBanue nepeMeHHOro TOKa B LIETIH U3 MIOCIEN0BATEIbHO COCIMHEHHBIX KOHIEHCATOPA,
KaTyIIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpomMazZHumHbsle 60Hbl

MexaHnyeckue BOJIHBL, yciaoBus pacupocrpadeHus. Ilepuon. CkopocTs pacnpocTpaHeHus U
JyiuHa BosHBL. [lonepednblie U poaosibHble BOJHBI. VIHTepdepeHus n nudpakiuns MEXaHHIECKUX
BOJIH.

3Byk. CkopocTb 3ByKa. ' poMkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

ONEKTPOMAarHUTHHIE BOJIHBI. YCJIOBHUS M3JIy4E€HHs JJIEKTPOMAarHUTHBIX BOJIH. B3auMmHas
opueHranus BektopoB E, B, V B anekrpomarautHoi BosHe. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH:
OTpakeHHe,  MpeJoMJIeHue,  noysipuzauus,  audpaxuus,  uHTeppepeHius.  CKOpoCTb
JIEKTPOMArHUTHBIX BOJIH.

[Ikana >3neKTpoMarHuTHHIX BOJIH. [IprMeHeHNe 2IeKTpOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[TpuHIMIBI paguoCBs3U U TeneBUACHU. Paguonokanus.

ONEKTPOMAarHUTHOE 3arpsI3HEHNE OKPYKAIOLIEH CPEIBI.

TexHudeckne ycTpoilcTBa M NPAKTHUYECKOE INPUMEHEHHE: MY3BIKAJIBHBIE HHCTPYMEHTHI,
YJIBTPa3BYKOBAasi IMarHOCTHKA B TEXHUKE U MEIULIMHE, paiap, paIuONpUEMHHIK, TEIEBU30pD, AaHTCHHA,
tenepon, CBU-neun.

Jlemoncmpayuu

OO6pa3oBaHue U paclpoCTpaHEHUE NOMEPEYHBIX U MTPOIOTIBHBIX BOJIH.
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Konebuomieecs: Teo Kak HCTOYHHUK 3BYKA.

Habmoienue oTpaxkeHus U PeoMIICHUSI MEXaHUYECKUX BOJIH.

Habnronenue nnrepdepeHunu u qudpakiini MEXaHH4eCKUX BOJTH.

3BYKOBOMW PE30HAHC.

Habmroienue cBsi3u TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMILIMTYION U 9aCTOTOM KOJICOaHHIA.

HccnenoBanue CBOMCTB 3J€KTPOMArHUTHBIX BOJIH: OTpaXKEHHE, MPEIOMIICHHE, MOJIspU3alus,
T (paKus, HHTepPEPEHITUS.

Tema 3. Onmuka

I'eomerpuueckas ontuka. IIpsmonuHeliHoe pacnpocTpaHEHHE CBETa B OJHOPOJHOM cpefe.
JIyud cBeta. ToueUHBIN ICTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpakeHus cBeTa. [loctpoenune n3o0paxxeHuit B IIOCKOM 3€pKaie.

[Ipenomenne cBeTa. 3aKOHBI MPEIOMIICHHS CBETa. AOCOIIOTHBIN MOKA3aTelb MPEIIOMIICHHUS.
[TonHoe BHyTpeHHEE OoTpakeHue. [IpenenbHbIi yroll OJHOrO BHYTPEHHETO OTPAKEHHUS.

Hucnepcus cseta. CioxkHbIi cocTaB Oenoro ceera. Ler.

Cobuparoniye 1 paccerBarouue JuH3bl. ToHkas 1uH3a. @OKYCHOE pacCTOSIHUE U ONTUYECKas
cuiia ToHKO# inH3k1. [locTpoeHue n3o00pakeHuii B COOMpAIOIINX U paccenBaronux Jua3ax. Dopmyna
TOHKOM JIMH3EL. Y BEeTHUEHNE, JaBaeMOoe JIMH30M.

[Ipenensl TPUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBas ontuka. Matepdepentus ceera. KorepeHTHbIE HCTOYHUKHU. Y CJIOBUSI HAOTIOCHUS
MaKCUMYMOB ¥ MHHHUMYMOB B MHTE€P()EPEHIIMOHHON KapTHHE OT JBYX CHH(A3HBIX KOTEPEHTHBIX
HMCTOYHHKOB.

Hudpakuus ceera. JudpakiuonHas pemeérka. Y cloBre HAOIIOICHUS TJIABHBIX MAaKCUMYMOB
NP TIaJICHUU MOHOXPOMATUYECKOTO CBETa Ha AU(PPAKITMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

Texuuueckue yCTpOHCTBAa W TPaKTHYECKOE TPUMEHEHHE: O4YKH, Jyna, ¢oToammapar,
MIPOEKIIMOHHBIN anmapaT, MUKPOCKOII, TE€JIECKOT, BOJOKOHHAS ONTHKA, AU(paKIUOHHAS pelIéTKa,
MOJISIPOU L.

Jlemoncmpayuu

[IpsmonuHeliHOE pacnpoCTpaHEHHE, OTpPaXEHHE U MpesioMiieHHe cBera. OnTrudeckue
PUOOPHI.

[TonHoe BHyTpeHHEe oTpaxkeHne. Moiens CBETOBOIA.

HccnenoBanue cBOWCTB M300pakeHU B JTHMH3aX.

Mopenu MUKpOCKOMa, TEIECKOIIA.

Ha6nronenue nnrepdepeHiinu crera.

Ha6mronenue qudpaknuu cBeta.

Habmronenue nucnepcuu cBera.

[Tony4yenue cnekTpa ¢ HOMOILIBIO PU3MBI.

[Tonyuenue cnekTpa ¢ TOMOMUIBIO AUPPAKIIUOHHON PEIIETKH.

Habmronenue nonsipusaiuu cera.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenune nokazaresns NpeioMIICHUs CTEKJIA.

HccnenoBanue cBOWCTB M300pakeHU B JTMH3aX.

Habmronenue nucnepcun cBera.

Pa3nes 6. OcHOBBI ClIENMAJILHOM TEOPHH OTHOCHTEIbHOCTH
I'paHunel MpUMEHUMOCTH KJIacCM4ecKoW MexaHuku. IlocTynmaTel crnenuanbHOW Teopun
OTHOCUTEIIBHOCTH: HMHBAPUAHTHOCTb MOJIYJIS CKOPOCTH CBETa B  BaKyyme, IPUHIUI
OTHOCHUTEIbHOCTH DWHIITEHHA.
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH. 3aMEJJIEHNE BPEMEHU U COKPALLEHHUE JUTHHBI.
OHeprus U UMIYNbC PENATUBUCTCKON YaCTULIBI.
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CBs13p Macchl € SJHEPTUEN U UMITYJIbCOM PENATUBUCTCKOMN YaCTHULIbl. DHEPrus MOKOSL.

Paspnen 7. KBanToBas pusuka
Tema 1. Dnemenmuvl K6AHM OGO ONMUKU
®otonbl. @opmyna [Inanka cBs3u >Hepruu (HOTOHA C €r0 YACTOTOW. DHEPrUs M UMITYIIbC
¢doToHa.
Otkpeite u uccnenoanue porordderra. Onpiter A. I'. CroneroBa. 3akoHbl PoTOdhdeKTa.
VYpaBuenue DiiHimreliHa s Gotodddexra. «KpacHas rpanuna» Gotorddexra.
Hasnenue ceera. Onbith [1. H. Jlebenena.
XHWMHYECKOE IEHCTBUE CBETA.
Texnuueckre yCTpOWCTBA M NPAKTUYECKOE MpUMEHEHHe: (OTOIIEMEHT, (POoToAaTUHK,
COJIHEYHast OaTapesi, CBETOIHOI.
Jlemoncmpayuu
®oTo3(h(PexT Ha yCTaHOBKE C IIMHKOBOU TIJIACTUHOM.
HccnenoBanue 3ak0HOB BHELIHETO POTOIPPEKTa.
Ceeroauo.
Conneunas Garapes.
Tema 2. Cmpoenue amoma
Mogens atoma Tomcona. OnbiTer Pezepdopaa o paccessauro o -uactuil. [Imanerapras Moenb
atoma. [loctymnatst bopa. Mzmyuenue u norsomenne GoTOHOB MPHU TIEPEX0/I€ aTOMA C OJHOTO YPOBHS
SHEPruM Ha Ipyroil. Buasl criekTpoB. CHekTp ypOBHEH SHEPTUU aToMa BOJAOPOIA.
BonnHoBsie cBoMicTBa yacTull. Bosuel ne bpoitnsa. KoprnyckyasipHO-BOJIHOBOU Tyann3M.
CrioHTaHHOE M BBIHYXJCHHOE U3TTyYCHHUE.
TexHnueckre yCTpOMCTBA M NPAKTUYECKOE TNPHUMEHEHHWE: CIEKTPaJbHBIM  aHaIU3
(cnexTpockom), Jlazep, KBAHTOBBIA KOMITBIOTED.
Jlemoncmpayuu
Mogenb omnbiTa Pezepdopna.
Omnpenenenre ATUHBI BOJIHBI JIa3epa.
Ha6nronenne nuHEHYaThIX CIIEKTPOB U3TyICHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol
Halnronenue nuHeH4YaToro crexkTpa.
Tema 3. Amomnoe sa0po
DKCIIEpUMEHTHI, TOKA3bIBAIOUINE CI0KHOCTh CTpOeHUs snpa. OTKpbITHE PaMOAKTUBHOCTH.
OmnseiTel Pezepdopna mo omnpeneneHUr0 cocTaBa pagloaKTHUBHOrO u3nydeHus. CBoiicTBa anbda-,
Oera-, raMMa-u3nydeHus. BivsHue painoakTUBHOCTH Ha >KUBbIE OPraHU3MBI.
OTtkpsiTHEe poTOHA M HelTpoHa. HykmonHas monens sapa [eiizenOepra—lBanenko. 3apsia
sanpa. MaccoBoe gucio siapa. M30Tomnsl.
Anbda-pacniaa. DNEeKTpOHHBIA M TO3UTPOHHBIN Oera-pacman. ['amma-uznmyueHue. 3akoH
PaZOaKTUBHOTO pacmaja.
DHeprus CBS3U HYKJIOHOB B sifpe. SnepHblie cuiibl. Jledekt Macchl sipa.
Snepusie peakiuu. [lenenue u CUHTE3 siiep.
Snepuslii peakrop. TepmosiaepHslil cunTtes. [IpoOGneMbl U epcreKTUBEI AAEPHON SHEPTETUKH.
OKOJIOTUYECKHE aCIEKTHI SIIEPHON IHEPTETHKHU.
OnemeHTapHble YacTULIbI. OTKpPBITHE O3UTPOHA.
Metoabl HAOIIOJEHNUS U PETUCTPALIUK SIEMEHTAPHBIX YACTHII.
dyHnameHTaIbHbIE B3auMoAeicTBUs. EAMHCTBO (hu3ndeckoit KapTHHBI MHUpa.
TexHudeckne yCTpONCTBA M INPAKTUYECKOE INPUMEHEHHE: NO3UMETp, Kamepa BuibcoHa,
SJIEpHBINA peakTop, aToMHasi bomoa.
Jlemoncmpayuu
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Cu€TunK HOHU3UPYIOLINX YaCTHUII.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomul
HccnenoBanue TpekoB 4acTHII (110 TOTOBBIM (hoTorpadusm).

Pa3nes 8. DiieMeHTBI aCTPOHOMMH U ACTPOPU3NKHU

Oransl pa3BUTHA acTpoHOMHUU. [IpuKiiagHOE 1 MUPOBO33pEHUECKOE 3HAYEHUE ACTPOHOMMH.

Bun 3Bé€3anoro Heba. Co3Be3ausl, spKue 3BE3/1bl, ITIAHETHI, UX BUAUMOE JABH)KEHUE.

ConneuHas cucrema.

Connue. ConHeuyHast akTUBHOCTb. MicTounuk sHeprun CosHia 1 3B€3/1. 3BE3/1bl, X OCHOBHbBIE
XapaKTEepPUCTHKU. JluarpamMmMa «CHEKTPAJIbHBIA KJIACC — CBETUMOCTBY». 3BE3NBI  TJIABHOM
[IOCJIEIOBATEIbHOCTA.  3aBUCHUMOCTh ~ «Macca —  CBETUMOCTb» U1 3BE3  IJIABHOM
[IOCJIE0BATENbHOCTU. BHyTpeHHee cTpoeHue 3BE37. CoBpeMEHHbIE IPEACTABICHUS O
MPOUCXOKACHUH U 3BoJforrK COJIHIIA 1 3BE3]. DTalbl )KU3HU 3BE3]T.

Mnneunsii [Iyte — Hama 'anaktuka. [lonmoxenne u apmwkenue Comnna B ['amaktuke. Tumsl
rajakTuk. PaguoranakTuku u kBazapel. UEpHBIE ABIPHI B SApaX rajJaKkTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon Xa00ma. PazOeranue ramaktuk. Teopus
Bonbioro B3peiBa. PennkroBoe n3nmydeHue.

MacmrabHast ctpykrypa Beenennoil. Meraranaktuka.

Hepewénnpie npoOieMbl aCTpPOHOMUMU.

Yuenuueckue nabnrooenus

Habmronenust HeBOOPYKEHHBIM I'J1a30M C UCHOJB30BAHNEM KOMIBIOTEPHBIX MPHIIOKEHUH JIsI
OTpe/ieNieHUs] TOJOKEHUs HEeOeCHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3IHS
CeBepHOro noaymapus u sipkue 3BE3/IbI.

Hab6mronenus B reneckon Jlynsl, raner, Maeurnoro [TyTu.

O6o0maronee NnoBTOpeHne

Ponb ¢pu3uky 1 acTpOHOMHUH B SKOHOMHYECKOM, TEXHOJOTHUECKOM, COIMATbHOM M ATHYECKON
cdepax esTeNbHOCTH YeJOBEeKa, POjib U MECTO (U3UKU M aCTPOHOMHUHU B COBPEMEHHOW HaydyHOM
KapTUHE MHPA, pOJIb GU3HIECKON TeOPHH B POPMUPOBAHUH TIPEACTABICHUHN O (PU3UYECKON KapTHHE
MHpa, MeCTO (HU3UYECKON KapTHUHBI MHpa B OOILIEM pSAIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTaBICHUN O TPUPOJIE.

Me:knpeaMeTHbIe CBSI3H

N3yuenne kypca ¢usuku 0azoBoro ypoBHs B 11 kiacce ocymiecTBisercs ¢ y4éToMm
COJIepKaTeIbHBIX MEXIPEAMETHBIX CBSI3€H C KypcaMU MaTeMaTUKH, OMOJIOTHH, XUMUH, reorpaduu
U TEXHOJIOTHUH.

Mesicnpedmemuule noHsmusl, CBI3aHHBIE C U3yYEHHEM METOIOB HAYYHOIO IO3HAHUS: SIBJICHUE,
Hay4yHbli (akT, runore3a, Qu3MUeckas BEIWYMHA, 3aKOH, TEOpHUs, HaOIIOAEHHE, HKCHEPUMEHT,
MOJENUPOBaHUE, MOJIENIb, U3MEPECHHUE.

Mamemamuxa: pelleHHE CHUCTEMbl YPaBHEHM, TPUTOHOMETpuYeckhe (YHKIHMH: CHHYC,
KOCHHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJECTBO, BEKTOPHI M UX MPOEKLIUU
Ha OCH KOOpIHMHAT, CJOXXEHHE BEKTOPOB, IMPOU3BOJHBIC 3JIEMEHTAPHBIX (YHKIMH, NpPU3HAKU
o00Us TPEYrOJLHUKOB, OMPeIeJICHHE MIOAAN TUIOCKUX GUryp u o0bEma Ter.

buonocus: snextpuueckue SBICHUS B )KUBOW MpPUPOJIE, KoyieOaTeNbHbIe TBMKCHHS B KUBOU
MPUPO/JIE, ONITUYECKHE SIBJICHUS B KUBOU MPHUPOJE, NEHCTBUE paarallii Ha )KUBbIE OPraHU3MBI.

Xumus: cTpoO€HUE aTOMOB M MOJIEKYJI, KpUCTAJUIMUECKasi CTPYKTYpa TBEPABIX T€J, MEXaHU3MBI
00pa3oBaHUs KPUCTATUINYECKON PEMIETKH, CIEKTPATbHBIN aHAIH3.

l'eoepagpus: MarHuTHBIE TONIOCA 3€MJIH, 3aJ€Kd MarHUTHBIX PyA, (OTOChEMKA 3EMHOMN
MMOBEPXHOCTHU, MPEACKAZAHNE 3EMJIIETPSICEHUM.

Texnonocus: JIMHUU SIIEKTPOIEpPEAAy, T€HEpaTOp NEPEMEHHOTO TOKa, 3JIEKTPOJIBUIaTElb,
WHIYKIIMOHHAS Te4Yb, pajaap, paauomnpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-meus,
MIPOEKIIMOHHBIN anmnapar, BOJIOKOHHAs ONITHKA, COJIHEYHAsI OaTapes.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

HaunmenoBaunue
pa3aesnoB U TeM

/11
yueOHOro mpeaMera

KonunuectBo
qacOB

[IporpamMmmMmHOE conepxaHue

OcHOBHBIE BUBI ICATCIBHOCTU
00yyJaronuxcs

Pa3nen 1. ®u3uka u MeToAbl HAY4YH

Ooro nmo3HaHusi

1.1 | ®usuka u MeTopbl 2 ®u3snka — Hayka O IpUPOJE. N3ydeHne HaydHbIX (AMIOUPUYECKUX U
Hay4HOTO TIO3HAHUS Hayunple wmeToapl TO3HAHUSA TEOPETUYECKUX) METOIOB TIO3HAHUS
OKPYXKAIOIIEro MUPA. OKPYKaIOIIEero MUpa.
Ponb skcriepuMenTa u Teopun OOcyK1eHre TpaHuIl TPUMEHUMOCTH
B IIPOIIECCE TTO3HAHUS TTPUPO/IBL. (U3UYECKUX 3aKOHOB U TEOPHUH.
DKCHEPUMEHT B (pHU3HUKe. PaGoTa B rpyrrie 1mo moaroToBke
MonaenupoBanue GU3NIECKUX KOPOTKHX COOOIIEHHH O POJIU U MeCTe
SIBJICHHH | miporieccoB. Hayunsbie (usuky B HAyKe U B IPAKTHYECKOM
rumnoTe3bl. Ou3nuecKre 3aKOHBI U JEATENILHOCTH JIFOJIEH.
TCOPHUU. FpaHI/II_IBI IIPUMEHUMOCTH I[eMOHCTpaHI/ISI AHAJIOTOBBIX U LII/I(l)pOBBIX
(1)I/ISI/ILIGCKI/IX 3aKOHOB. HpI/IHI_[I/Il'I HU3MEPUTECIIbHBIX HpI/I60p0B,KOMHBI-OTepHBIX
COOTBETCTBHSI. HAaTYUKOB.
Pounb 1 MecTo GU3MKH OcBOeHHE OCHOBHBIX MPUEMOB PabOTHIC
B (JOPMUPOBAHUHU COBPEMEHHOI urdpoBoii aboparopueii o Gusnke
Hay4YHOU KapTHUHBI MUDA,
B IPAKTUYECKOMN JIEATEITLHOCTH JIFOJICH
Uroro no pazneny 2
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Pasznea 2. MexaHuka

2.1

Kunemaruka

MexaHau4decKkoe IBIKCHHE.,
OTHOCHTEILHOCTh MEXaHHYECKOTO
nekenud. CucreMa oTcuéra.
Tpaexropusi.

[lepemenienue, ckopocThb (CpeaHss
CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U
YCKOpPEHHE MaTEepUATIbHOM TOYKH, UX
MPOEKIIUN Ha OCH CUCTEMBI
koopauHat. CloxxkeHue

MEepEMENIEHUN U CI0KEHUE
CKOpPOCTEH.

PaBHOMEpPHOE M pABHOYCKOPEHHOE
MPSMOJIMHETHOE ABUKEHHE.

['paduku 3aBUCUMOCTH KOOpMHAT,
CKOpPOCTH, YCKOPEHHUS, TYTH U
MepeMeIeHUs MaTepUAIbHON TOUKHOT
BPEMEHHU.

CBoOoaHOC aicHuEe. Y CKOpEeHUE
CcBOOOIHOTO MaZeHuUs.
KpuBonuneliHoe IBH>XEHUE.
JBr>keHre MaTepraibHOM TOYKH 10
OKPYXHOCTH C OCTOSIHHOM TOMO/1YJTO
CKOpPOCThI0. YTIIOBas

CKOPOCTb, JIMHEMHAs1 cKopocTh. [lepuoa u
4acToTa 0OOpaIleHHUS.
LlenTpocTpeMHUTENBHOE YCKOPEHHE.
TexHuueckue ycTpoucTea u

[IpoBeneHue SKCIIEpUMEHTA: U3yUCHUE
HEPaBHOMEPHOTO JABMXCHUS C 1IEJIbIO
OIpeieNICHUsI MTHOBEHHOMN CKOPOCTH;
MCCJIEI0BAaHUE COOTHOIICHUS MEXTY
MYTSIMH, TPOUICHHBIMU TEJIOM

3a MOCJIeI0BATENbHBIC PABHBIE
MIPOMEXKYTKH BPEMEHH TIPH
PaBHOYCKOPEHHOM JIBI)KCHUU

C HaYaJIbHOM CKOPOCTBIO, PABHOU HYIIIO;
W3YYCHUE JIBWKCHHS IApHUKa B BA3KOH
KUJIKOCTH; U3yUEHHUE JIBVOKCHHUS TeJa,
OpOILIEHHOTO FTOPU30HTANIBHO.
OOBsSICHEHNE OCHOBHBIX TIPHHIIUITOB
JICUCTBUS TEXHUYECKUX YCTPOMCTB,TAKUX
KaK: CIIUJIOMETP, IEMHbIE U peMEHHbBIE
nepesavyy IBUKEHUS; U YCIOBUN UX
0€30T1acHOTO UCIOJIH30BAHUS B
IIOBCEIHEBHOU

YKU3HH.

Pemenue pacuéTHbIX 3a/1a4 C SIBHO
3aJIaHHON (PU3UIECKOI MOJIEITBIO

C UCIIOJIb30BaHUEM OCHOBHBIX (POPMYI
KUHEMaTHUKU.

[Toctpoenne u aHanmu3 rpapuKoB
3aBUCHUMOCTEN KHHEMaTUYEeCKHX
BEJIMYHH OT BpEMEHU

JUISL PABHOMEPHOTO
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IIPAKTUYECKOE IPUMEHEHHUE:
CIIUOMETD, ABMKEHUE CHAPSIOB,
LICITHbIE U PEMEHHBIE TIEpe1adn

¥ PAaBHOYCKOPEHHOTO MPSMOJIMHEHHOTO
JIBYDKCHUSI.

Pacnio3naBanue pU3nM4ecKUX SABJICHUNB
Y4EOHBIX OTBITaX U OKPYKAIOIIEH KU3HH:
paBHOMEpPHOE U

PaBHOYCKOPEHHOE MPSMOJIMHENHOE
JBIKEHHE, CBOOOIHOE TTaJeHue Tell,
JBW)KEHUE TI0 OKPYKHOCTH.

Onucanne MEXaHUYECKOTO JBIKEHHUS C
UCTIOJIb30BaHUEM (PU3MYECKHUX BETNYHH:
KOOp/IMHATA, MyTh, IEPEMEIICHNAE, CKOPOCTb,
yckopenue. PaboTa B rpymnmnax npu
TUTAHUPOBAHHUH, TPOBEICHUH H
MHTEPIPETAINN PE3YIbTATOB OIBITOB
aHaJIu3€ JONOJHUTENIbHBIX HCTOUHUKOB
uH(popMaIuu 1Mo Teme
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2.2

JnHamuka

[IpuHnun oTHOCHTENBHOCTH [ anuiies.
IIepssiii 3axk0oH Hprotona. uepuuanbusie
cucreMsl oTcuéra. Macca tena. Cua.
[IpuHnun cynepnosunuu cui. Bropon
3akoH HproToHa [u1s1 MarepuanbHON
TOYKH.

Tperuit 3akoH HproToHa st
MaTepUaIbHbIX TOUYEK.

3aKOH BCEMUPHOIO TSATOTEHHUSL.

Cuna tsoxecrtu. lepas

KOCMHUYECKasi CKOPOCTb.

CpaBHeHuE Macc B3aUMO/ICHCTBYIOIUXTEIL.
N3yyenue 3aBUCUMOCTH CHJIBI YIIPYTOCTH OT
nedopmaluu; CpaBHEHUECHIT TPEHUSI TIOKOS,
Ka4dy€HUA U

CKOJIbXKCHUS.

OO0vbsacHenne HeBecomocTH. [IpoBenenue
HKCIIEPUMEHTA: HCCIIEAOBAHNE 3aBUCUMOCTH
CHUJI YIIPYTOCTH, BO3HUKAIOLIUX B IPYKUHE
U pE3MHOBOM 00paslie, OT UX
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Cuna ynpyroctu. 3akoH ['yka.Bec

Tena.

Tpenue. Buasl Tpenus (moxos,
CKOJIbYKEHUSI, KQUueHUs ).

Cuna tpenus. Cyxoe TpeHue.

Cuiia TpeHHS CKOJIBKESHHS M CHUJIa
TpeHust nokosi. KoapduumeHt tpenus.
Cuna conpoTuBIEHUS NPU ABHXKEHUN
TeJa B XKUIAKOCTH WJIH raze.
[TocTynarenbHoe U BpalaTebHOE
JBIDKEHHE a0COIFOTHO TBEPIOTO TeJa.
MOMEHT CcWiIbl OTHOCUTEIBHO OCH
BpameHus. Ilnedo cumbel.  YcnoBus
paBHOBECHS TBEPIOTO TEJIA.
TexHuueckue ycTpoiicTsa u
MPAKTHYECKOE IPUMEHEHHE:
MOLINITHUKY, IBHKEHUE
UCKYCCTBEHHBIX CIyTHUKOB

nedopManuu; N3ydeHue TBHKECHUS
OpycKa 1o HaKJIOHHOM TJIOCKOCTH;
MCCIIeI0BaHUE YCIIOBUI PaBHOBECHUS
TBEPAOIO Tejla, UMEIOLIEro OCh
BpAIICHHUSI.

O0bsicHenne ocoOeHHOCTEN
PAaBHOMEPHOTO U PaBHOYCKOPEHHOTO
MPSIMOJIMHEHHOTO IBMYKCHHSI, CBOOOTHOTO
MaJCHUS TEJ, IBMKCHUSIIO OKPYKHOCTH HA
OCHOBE 3akOHOB HpioTOHA, 3aKOHA
BCEMHUPHOTO TATOTCHUS.

OOBsSICHEHNE OCHOBHBIX TIPHHIIUITOB
JICHCTBUS TIOIIIMITHUKOB U X
MPAKTHIECKOTO IIPUMEHEHHUSI.
OObscHeHre IBUKEHUS HCKYCCTBEHHBIX
CITyTHUKOB.

Pemenue pacué€THbIX 3a/1a4 C SBHO
3alaHHON (PU3UIECKOI MOJIEITBIO

C UCII0JIb30BaHHEM OCHOBHBIX 3aKOHOBH
dbopMyn AUHAMUKH.

Pacno3naBanue ¢puznuecKkux sSBJICHUNB
yueOHBIX OMBITAX U OKPYKAIOIIEn
JKU3HU: UHEPLIMA, B3aUMOJICHCTBUE TETI.
Ananu3 GU3NYecKuX MpoLeccoB U
SBJIGHUH C UCIOJIb30BaHUEM 3aKOHOB U
MIPUHIIMIIOB: 3aKOH BCEMUPHOTO
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tarotenus, I, II u III 3akonnl HrroTOHA,
MPUHIMUIT  CYNEPHNO3UUMU  CHJI, TPHUHIIUIT
PaBHONPABHOCTH MHEPIUATIBHBIX

CHCTEM OTCUETa

2.3

3aKOHBI COXpaHEHUS B
MeXaHUKe

Nmnynsc MaTepuanbHON TOUKH (Tena),
CUCTEMBI MaTepHUaIbHBIX TOUeK. Mmynbe
CWJIBI M U3MEHEHUEUMITYJIbCca Tejla. 3aKOH
COXpaHEHHUs UMITyJibca. PeakTuBHOE
nBrkeHue. Pabora crisl. MOIIHOCTH
CUJIBI.

Kunernueckas sneprus

MarepuainbHOU Touku. Teopemaoo
W3MEHEHUH KMHETUYECKOW SHEPruu.
[ToTrennmansHas HEPTHUSL.
[ToTenuumanbHasi SHEPTUS YIPYTo
nehopMUPOBAHHON TIPYKUHBI.
[ToTenuumanbHas sHEeprus Tena

BOJIM3H MOBEPXHOCTH 3EMIIH.
[ToTenuuanbHbIEe U

HENOTEHIUaIbHbIE CUIIbl. CBS3b

paboThl HEMMOTEHIIMABHBIX CHUJIC
M3MEHEHHUEM MEXaHU4YeCKOUW dHeprun
CHCTEMBI TeJll. 3aKOH COXPAHEHUS
MEXaHUYECKOU SHEPTHUU.

VYnpyrue u Heynpyrue

[TpoBeneHue SKCIIEPUMEHTA: N3yUCHHE
a0COJIIOTHO HEYNPYTOTo yaapa

C MOMOIIBIO IBYX OJMHAKOBBIX HUTAHBIX
MasITHUKOB; HCCIICIOBAHUECBSI3U PA0OTHI
CHJIBI C U3MEHEHUEM MEXaHUYECKOU
SHEPTUH Tella

Ha MPUMEPE PACTSHKEHUS PE3HHOBOTO

KryTa.

OHCHKa a0COMIOTHBIX u OTHOCUTECJIBHBIX
MOTPEUTHOCTEH  M3MEpeHUuH  (PU3HYECKHX
BEJIMYHH.

Pemenue pacuéTHBIX 3a/1a4 C SBHO
3aIaHHON (PU3UIECKOI MOJIEITBIO

C MCITOJIb30BaHUEM OCHOBHBIX 3aKOHOBHU
(dbopMyJ1 IMHAMHUKH M 3aKOHOB COXPAHCHHS.
Pemrenue KkauecTBEHHBIX 3374

C OIOPO# Ha U3ydCHHBIC B pasjeiie
«MexaHHKa» 3aKOHbI, 3aKOHOMEPHOCTHUH
(bu3HYeCKUE SIBJICHHMS.

Onucanye MEXaHHYECKOTO IBMIKEHUS C
HCII0JIb30BaHNEM (PU3NYCCKUX BEIIMYNH:
UMITYJIbC TeJla, KHHETHYeCKask SHEPTHs,

27



CTOJIKHOBCHHAI. MOTCHIHAJIbHAA SHCPIUsA, MCXaHNUYCCKAA

Texuuueckue ycTpoucTBa 1 paboTa, MEXaHUYECKas MOILHOCTb.
HPAKTHYECKOE TPUMEHEHHE: AHanu3 pu3nYecKux MpoIeccoB U
BOJIOMET, KOTIED, PYKUHHBIH ABJICHUU C UCIIOJIb30BaHUEM 3aKOHA
IKCTOJIET, IBUKEHHE PAKET COXpaHEHHsI MEXaHUYECKON SHEePT Ui,

3aKOHA COXPaHEHUsl UMITYJIbCA.
OObsicHEeHE OCHOBHBIX MTPUHITUTIOB

JIEHCTBUS ¥ TIPAKTUYECKOTO MTPUMEHEHUS
TEXHUYECKUX YCTPOUCTB,TAKNX KaK:

BOJOMET, KOTIED,

MPYKWHHBIN TUCTOJIET.

OObscHEHHE JBUKEHHUS pakeT C ONOpOH Ha
W3y4YeHHBbIE (PU3WUYECKUE BEIWYUHBI M 3aKOHBI
MEXaHHUKHU.

Hcnonb30BaHue npu MOArOTOBKE

COOOIIEHN O TPUMEHEHUH 3aKOHOB

MEXaHUKH COBPEMEHHBIX

MH(OPMALMOHHBIX TEXHOJIOTHH JIIs

MOMCKA, CTPYKTYPUPOBAHUS,

UHTEPIIPETALMH U IPEJICTaBICHUS
uH(pOpMaLUY, KPUTHYECKUN aHAITU3
noxydaemont nHbopmanmu [IpoBenenue
KOCBEHHBIX U3MEpPEHUH, CCIe0BaHUN
3aBUCHUMOCTEN (PU3NYECKUX BEIUYUH,
MpoBepKa

MPeI0KEHHBIX TUIIOTE3

Hroro no pazneny 18




Pazgen 3. MoJieky/asipHas puznka U TepMOAMHAMHKA

3.1

OcHoBBI
MOJIEKYJIAPHO-
KMHETUYECKOU TEOPUU

9

OcCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KMHETHYECKOW TEOPUU U UX OMBITHOE
obocHoBanue.bpoyHOBCKOE ABMKEHUE.
Huddysus. Xapakrep ABWKEHHS U
B3aHMOJCUCTBHASA  YacTHUI[  BeEIIeCTBA.
Mojenu cTpoeHus ra3os,

KUJKOCTEN U TBEPABIX TEN U
00BICHEHHE CBOMCTB BEISCTBA

Ha OCHOBe€ 3TUX Mojeiel. Macca u
pasmepsl MoJieky. KommdecTBo
BemectBa. [locrossaHas ABoraapo.
TermmoBoe paBHOBECHE.

Temmepatypa u €€ u3MepeHue.

[lIxana temnepatyp Llenbcus.

Mogens naeanbHOTO rasa.

OCHOBHOE ypaBHEHHE
MOJIEKYJISIPHO-KUHETUYECKO M

TEOPUH UJICATHHOTO rasa.

AOcoroTHas TeMIiepaTypa Kak Mmepa
CpeaHel KHHETUYECKON dHEPruun
TEIJIOBOI'O ABMKCHHUS YaCTHI] T'a3a.
[Ikana Temnepatyp KenbBuna.
I'a30BbI€ 3aKOHBI. YpaBHEHUE
MenaeneeBa—Kianeiipona.

3akoH /lansroHa. M3onpoueccsl

[IpoBeneHue s3KkCIEPUMEHTA:

OIIpeieTIEHNEe MacChl BO3TyXa

B KJIACCHOW KOMHAT€ Ha OCHOBE U3MEPEHUM
00bEMa KOMHATHI, JaBJICHUSN TEMIIEPATYPhI
BO3J/lyXa B HEHl; MCCIIEIOBAHNE 3aBUCUMOCTH
MEXy IapaMeTpaMu COCTOSHUS
pa3pekeHHOTorasa.

Ouenka aOCOMIOTHBIX H  OTHOCHUTEIHHBIX
MOTPEIIHOCTe  H3MEpeHud  (PU3NYEeCcKuX
BEJINYMH.

OO0bsicHEeHE OCHOBHBIX MTPUHITUTIOB
JeiicTBuil TepMoMeTpa u 6bapomerpa u
YCIIOBHH MX O€30T1aCHOTO MCIIOIH30BaHUS B
IIOBCEIHEBHOU

KHU3HU.

Pacnio3naBanue ¢pu3ndecKkux sSBICHUNB
y4eOHBIX OIbITaX U OKPYXKaIOIIeH KU3HU:
muddy3usi, O(pOyHOBCKOE JBUKEHUE.
OnucaHue TEIJIOBBIX SIBJICHUM C
UCIO0JIb30BaHUEM (UZNYECKUX

BEJIMYMH: JaBJIEHUE ra3a, TeMIeparypa,
CpeIHsisl KUHEeTUYecKasi SDHePTUsl
Xa0TUYECKOTO TBUKCHHS MOJIEKYT,
CpeIHEKBaIpaTUYHas CKOPOCTb
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B M/I€aJIbHOM I'a3e C IOCTOSIHHBIM
KOJIMYECTBOM BEILIECTBA.
I'padnueckoe npencrapnenue
M30IIPOLIECCOB: U30TEPMA, 30X0Pa,
n3o0apa.

TexHuueckne  ycTpoucrBa |
IPAKTHYECKOE IpUMEHEHUE:!
TepMOMETp, OapoMeTp

MOJICKYJI.

AHanu3 pU3NYECKUX MPOLECCOB U
sIBIICHHY ¢ ucnonb3oBanneM MKT,
ra3oBbIX 3aKOHOB, CBSI3U CpEIHEN
KMHETUYECKOM SHEPTUH TEIIOBOIO
JIBIKEHUSI MOJIEKYIT C a0COTIOTHOM
TEMIIEPATYpPOH.

Pemenue pacu€THbIX 3a/1a4 C IBHO
3aJIaHHON (PU3UIECKO MOJIETBIO

C MCIIOJIb30BaHHEM OCHOBHBIX
nosiockeHuid MKT, 3akoHoB u hopmyn
MOJIEKYJISIpHON (DU3UKH.

Pabora B rpynmnax npu mjiaHupOBaHUHY,
MIPOBEJICHUH U UHTEPIIPETALIMH PE3yJIbTaTOB
OTIBITOB M aHAJIN3€ JJOMOJHUTEIbHBIX
UCTOYHUKOB

uH(popMaIuu 1Mo Teme

3.2

OCHOBEI
TEPMOTUHAMUKH

10

TepmoaunamMuueckas CuCTeMa.
Buytpennss sueprus
TEPMOJIMHAMHYECKON CHCTEMBI U
CHOCOOBI €€ U3MEHEHHSI.
KonuuecTBo TermioTsl u padbora.
BnyTpeHnHs1 sHEprust 0AHOATOMHOTO

HaeaabHOro ra3a. Buasl TCIUIONICpEaAavn:

TCIIOIIPOBOAJHOCTH, KOHBCKII U,
H3JTYUCHHUC. YaenpHas
TEINIOEMKOCTD BEIIECTBA.

IIpoBeneHne  SKCIIEpUMEHTA:  U3MEPEHUE
YIEIbHOM TEMI0EMKOCTH BEILIECTBA.

Onenka aOCOJIIOTHBIX UM OTHOCHUTEIbHBIX
HNOTPEUIHOCTeH  U3MepeHuil  (uznueckux
BEJIMYHH.

N3yuenue mojeneil mapoBoil TypOHHBI,
JIBUraTesIsl BHYTPEHHErO CrOpaHus,
PEaKTUBHOTO JABUTATEIIA.

OOBsicHeHHEe NPUHIMIIOB JICHCTBUS U

yCI0BHI 6€30MaCHOTO MCIOIb30BAHUS
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KonunuecTBo TemioTsl

IIpU TeIuIonepeaye.

[Tonstue 06 aguabaTHOM TIpoIIECCe.
[IepBblii 3aKOH TEPMOJMHAMUKH.
[IpuMeHeHue nepBoro 3akoHa
TEPMOJIMHAMHKH K H30IPOLIECCaM.
I'padmueckas unTepnperanus padboTs
rasa.

BTopoii 3aK0H TepMOIMHAMUKHY.
HeobpaTumocTs npoiieccoBs
MIPUPOJIE.

Termobie MammHbL. [IpuHIHATIET
JICWCTBUS TETJIOBBIX MAIITHH.
[IpeobpazoBanusi SHEPTUUB
TEIUIOBBIX MaIIMHAX.
KoaddumnumenT none3noro aecTpus
TEIJIOBOM MaIlIVHBI.

[uxn KapHo u ero ko3 duriment
M0JIE3HOTO JACUCTBUA.
DKOJOTHYECKHE MPOOIEMBI
TEIIOPHEPTETHKH.

TexHuueckue ycTpoiicTsa u
MPAKTHYECKOE IPUMEHEHHE:
JIBUTATENb BHYTPEHHETO CTOPAHUS,
OBITOBOM XOJIOIUIbHUK,
KOHUIIHOHED

B TIOBCEJJHCBHOW JKW3HU JIBUTATEIS
BHYTPEHHETO  CTrOpaHuWsi,  OBITOBOTO
XOJIOIUTFHHUKA, KOHTUITHOHEPA.
Onucanue CBOWCTB Tel MW TEIJIOBBIX
SIBJIEHUW C UCHOJIb30BAHUEM
(bu3NYECKUX BEJIMYUH: JIaBJICHUE ra3a,
TEeMIIepaTypa, KOJIHIECTBO TEIUIOTHI,
BHYTPEHHSISl SJHEprusi, paboTa rasa.
Pemenue pacuéTHBIX 3a/1a4 C IBHO
3aJlaHHON (PU3UIECKOI MOJIEITBIO

C HCITOJIb30BAaHUEM OCHOBHBIX 3aKOHOBH
(bopMysT MOJIEKYISIPHOM (PU3UKHU 1
TEPMOTTHAMHKH.

Pemenne kaueCTBEHHBIX 3314

C OIOpOil Ha N3yYEHHBIE B pa3zeine
«MounekynsipHas (pu3nka u
TEPMOIMHAMHKA) 3aKOHBI,
3aKOHOMEPHOCTH M (PU3NUYECKUE
SIBJICHUSL.

Pabora B rpynnax npu aHanuse
JOTIOTHUTEIbHBIX HCTOYHUKOB
uH(pOpMaLIUU IO TeMe
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3.3

ArperaTHble

COCTOSIHUS BELIECTBA.
@da30BbIE NIEPEXOJIBI

[TapooOpa3zoBanue U KOHACHCAIHS.
Hcnapenne n kunenue.

AGCOJI0THAs U OTHOCUTEIIbHAS
BJIYKHOCTB BO3/1yxa. HacelmeHHsIimnap.
VY aenpHas TemioTa napooOpa3oBaHUS.
3aBUCHUMOCTD

TEMIEPATypbl KUTIEHUSI OT JaBJICHUS.
TBépnoe teno. Kpucrammueckue u
amopdHbIe Tena. AHU30TPOIHS CBOMCTB
KpuctajuioB. JKuakue

kpuctauibsl. COBpeMEHHBIE

matepuaisbl. [naBienve u
KpUCTaJIIU3alus. Y IenbHast TerioTa
miasienus. Cydomumanus.

YpaBHEHHE TEMI0BOTO OaslaHca.
TexHuueckue ycTpoiicTsa u
IIPaKTUYECKOE TPUMEHEHHUE:
TUTPOMETP U IICUXPOMETP,

KaJIOPUMETP, TCXHOJOI'NHU
IMOJIY4CHUA COBPEMCHHBIX
Mar€puajioB, B TOM YHCIC
HaHOMAaTCpUuaJioB,

N HAHOTCXHOJIOTHNH

IIpoBenenue  sKclepUMEHTAa:  U3MEPEHHUE
OTHOCHUTEJILHOM BJIAXKHOCTHU BO3/yXa.

Onenka aOCONIOTHBIX W OTHOCUTEJIBHBIX
NOTPENIHOCTeH  W3MEpeHu  pu3muecKux
BEJIMYMH.

N3ydenne cBOKCTB HACBIILIEHHBIX

[apoB, COCOO0B N3MEPEHUS

BJIYKHOCTH

Habmronenue kunenus npu

MMOHUKEHHOM JIaBJICHUH, HATPEBAHUSN
IUTABJIEHUS KPUCTATIMYECKOTO BEUIECTBA.
OObsicHEeHNEe TTPUHITUTIOB ACUCTBUS U

YCJIOBHI 0€3011aCHOTO MCTIOIb30BAHUSB
MMOBCETHEBHOM KU3HU TUTPOMETPA,
MICUXPOMETpA, KaTOpUMETpa.

N3ydenne TeXHOJIOTHI MOTydEeHUS
COBPEMEHHBIX MaTepUaJIOB, B TOM YHUCIIE
HAaHOMAaTEpPHAaJIOB.

Pemenue pacué€THbIX 3a/1a4 C IBHO

3aJIaHHON (PU3UIECKOI MOJIEITBIO

C UCII0JIb30BAHUEM ypPaBHEHUS

TEIIOBOTO OajaHca.

Pemmenne kauecTBEHHBIX 33124

C OTOPOil Ha N3yYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NYECKHE

SBJICHUS TI0 TEME.
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Pacrnio3naBanue pU3N4ECKUX SBICHUNB
y4€OHBIX OIbITaX U OKPYXAIOLIEH KU3HU:
nedopMarnius TBEPABIX TeJl, HArpEeBaHUE U
OXJIaKJICHUE TEJl, U3MEHEHHUE arperaTHbIX
COCTOSIHUI

BELIECTBA U OOBSICHEHHE UX Ha OCHOBE
3aKOHOB U (OpMYJT MOJIEKYISPHOU (PU3UKH.
Hcnonp3oBanne nHPOPMALIMOHHBIX
TEXHOJIOTHI JIJIsI IIOKCKa,
CTPYKTYpUPOBaHMSI, UHTEPIIPETALIUU U
IpeJICTaBlIeHUs UHpOpMAaLUU [TPU
MOJTOTOBKE COOOIIEHUI O MPUMEHEHUHT
3aKOHOB MOJIEKYJISIpHOU (pU3UKU 1
TEPMOJIMHAMUKHU B TEXHUKE

Y TEXHOJIOTUAX

Hroro o pazneny 24
Pa3nen 4. daekTpoguHAMHUKA
4.1 | DnekTpocraTuka 10 DnexTpu3anus Tei. DIeKTPUIECKun [IpoBenenue  SKCIEpUMEHTa:  M3MEPEHHUE

3apsi. I[Ba Bua SJICKTPUUCCKUX 3apPA10B.

IIpoBoiHMKH,

JUBJIEKTPUKHU U TIOJTYIPOBOJHUKHU. 3aKOH
COXpaHEHUs IEKTPUUECKOro3apsa.
B3anmoselictBue 3aps10B. 3aKOH
Kynona. ToueuHslii 25IeKTpUYECKUIA
3apsi. DIEKTPUYECKOE MOJIE.

AIEKTPOEMKOCTH KOHIEHCATOPA.

OrneHka aOCOMIOTHBIX M OTHOCHTEJIBHBIX
MOTrPENTHOCTEN M3MEepeHui (bu3UIECKUX
BEJIMYMH.

N3ydenune npyuHUUIIOB 1EHCTBUS
ANEKTPOCKOIA, MIEKTPOMETPA,

KOHJIEHCATOpa.

N3ydeHne npuHUUIIOB IEUCTBUS
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Hanpsisk€HHOCTB 271E€KTPUYECKOT OO,

[IpuHnun cynepno3unun
AJIEKTPUYECKUX ToJeh. JInHnn
HaIPSKEHHOCTH 3JIEKTPUYECKOTOTIOJIS.

PaboTa cuit 371eKTpoCTaTHYECKOTOTIOIS.

ITorenmnman. Pa3HOCTH MTOTEHIIMAJIOB.
[TpoBOAHMKY W TUDIIEKTPUKH B
ANEKTPOCTATUYECKOM TOJIE.
JusnexTpudeckasi MPOHUIIAEMOCTb.
OnexkrpoéMkoctb. Konnencarop.
DIIEKTPOEMKOCTH TIIIOCKOTO
KOHJIEHCATOpa. DHEPrust
3apsHKEHHOTO KOHJIEHCATOPA.
TexHnueckue ycTpoucTBa u
MIPaKTUYECKOE TPUMEHEHHUE:
3IEKTPOCKOI, dJIEKTPOMETP,
3JEKTPOCTATHYECKAS 3alUTa,
3a3eMJICHHUE AIEKTPOIIpUOOPOB,
KOHJIEHCATOP, KOTIMPOBAIbHBIN
armapar, CTpyMHBbIN IPUHTEP

1 yCJIOBUN 0€3011aCHOTO MPUMEHEHUSIB
MPAKTUYECKON KU3HH,

KOMMPOBAJIBHOTIO aIlapara, CTPyHHOro
MpUHTEpA.

PaccmoTtpenue ¢puznueckux 0OCHOBaHUM
AJIEKTPOCTATUYECKOM 3aIUTHI U 3a3€MJICHUS
AIEKTPONPUOOPOB.

Pemenue pacu€THBIX 3a/1a4 C SIBHO
3alaHHON (PU3UIECKOI MOJIEITBIO

C UCII0JIb30BaHUEM OCHOBHBIX 3aKOHOBU
(bopMyIT SIEKTPOCTATUKH.

Pemenne kaueCTBEHHBIX 3a/1a4

C OMOPOY Ha N3YYEHHBIE 3AKOHBI,
3aKOHOMEPHOCTH U (hr3HUecKre

SIBJIGHUS AJIEKTPOCTATUKH.
PacnosnaBanue ¢pu3ndecKux sSBICHUNB
y4eOHBIX OIBITaX U OKPYXKaIOeH KU3HU:
AIIEKTpU3aLUsA Te,

B3aMMO/ICIICTBHUE 3apsAI0B U OObSICHEHUEUX Ha
OCHOBE 3aKOHOB U (pOpMYyI
AIIEKTPOCTATUKH.

Onucanune U3y4eHHbIX CBONCTB BELIECTBA
U DJICKTPUYECKUX SIBIICHUIC
MCIOJIb30BaHNEM (PU3HUECKUX BEIUYHH:
AIIEKTPUYECKHI 3apsi],

HANPSDKEHHOCTD AJIEKTPUYECKOTO TOJIS,
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MOTEHILIUAJ, Pa3HOCTh IOTEHIIUAJIOB,
AJIEKTPOEMKOCT.

AHanus pU3nYecKux MpoLeccoB U

SIBJIEHUW C UCIIOJIb30BAHUEM

($uU3NYECKUX 3aKOHOB: 3aKOHA

COXpaHEHHUS AIIEKTPUUECKOI0 3aps/ia,

3akoHa Kynona.

Pabora B rpynmnax npu aHainuze
JIOTIOJTHUTEIbHBIX UICTOYHUKOB HH(POPMAIUH U
MOJTOTOBKE COOOIICHUIO TPOSBICHUN
3aKOHOB 3JIEKTPOCTATUKUB OKpYKaroIen
KU3HHU U IPUMECHECHUH

WX B TEXHUKE

4.2

TTocTossHHEBII

AIEKTPUYECKUN TOK.

Toxu B pa3nmuyHbIX
cpenax

12

DJIEKTPUYECKUI TOK. Y CIIOBUS

CYIICCTBOBAHMSA SJICKTPUUCCKOI'O TOKA.

Hcrounukm Toka. Cuia Toka.
ITocTOSTHHBIN TOK.

Hanpsioxenue.

3akoH OMa Jyis ydacTKa IeTH.
DJIEKTPUYECKOE COMTPOTUBIICHHUE.

VY enpHO€ COMPOTUBIICHUE BEIIECTBA.
[TocnenoBarenbHOE, TapaiesIbHOE,
CMEIIaHHOE COeIUHEHHE
MIPOBOJIHUKOB.

PaGoTa snekrpudeckoro Toka.
3akoH J[oyns—Jlenua. MomHocTs
3IEKTPUYECKOTO TOKA.

[IpoBeneHue sKCIepuMEeHTa: U3ydeHHE
CMEIIAHHOTO COETMHEHHS PE3UCTOPOB;
n3Mmepenne J/[C UCTOUHMKA TOKA U €ro
BHYTPEHHETO CONPOTUBIICHUS; HAOIIOICHIE

AIIEKTPOJIN3A.
Ouenka aOCONIOTHBIX U OTHOCHUTEJBHBIX
MOTPEIIHOCTe  M3MepeHud  (Pu3uvecKux
BEJIMYHUH.

OObsiCHEHHE TTPUHITUIIOB ICHCTBHS
yCIOBUI 0€30MacCHOTO MPUMEHEHHS
amIiepMeTpa, BOJIbTMETpa, PeocTaTa,
HCTOYHHKOB TOKA,
AIIEKTPOHArPEBATENbHBIX U

SJICKTPOOCBETUTCIIBHBIX HpI/I60p0B,
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DNeKTpOoABMKYIIAs CUJla U
BHYTPEHHEE COIIPOTUBIICHUE
UCTOYHUKA TOKa. 3akoH OMais
MOJIHOM (3aMKHYTO)
3eKTpu4eckon nenu. Koporkoe
3aMbIKaHHUE.

DneKTpOHHas IPOBOAUMOCTb TBEPIBIX
METaJIJIOB. 3aBUCUMOCTh
CONPOTHBIICHUS METAIIJIOB

OT TEMIIEPATYPHI.
CBepXnpoBOAUMOCTb.
DIIEKTPUYECKUN TOK B BAKyyMe.
CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.
[MonynpoBoauuku. Co6cTBEHHAS U
IIpUMECHas MPOBOIUMOCTh
MOJYNPOBOAHUKOB. CBOMCTBA
p—Nn-nepexona.
[TosrynnpoBOIHUKOBBIE TPUOOPHI.
DJIEKTPUYECKHUI TOK B paCTBOpax 1
pacIiuiaBax 3J€KTPOJIUTOB.
DIIEKTPOIUTUYECKAS TUCCOLUALMS.
DIIEKTPOJIH3.

DIIEKTPUYECKUM TOK B raszax.
CamocTosATenbHbIN 1
HECaMOCTOSITEIbHBIN pa3psi.
Monnus. 11nazma.

TexHuueckue ycTpoiucTaa u

TEpMOMETPA CONIPOTUBIICHUS, BAKYYMHOTO
JI10/1a, TEPMUCTOPOB U (POTOPE3UCTOPOB,

MMOJIYITPOBOAHHUKOBBIX IO 0B, ' AJIbBAHUKH.

Pemenue pacu€THbIX 3a/1a4 C SIBHO
3aJlaHHON (PU3NUIECKOIN MOJIEITBIO

C MCTIO0JIb30BaHUEM OCHOBHBIX 3aKOHOBHU
dbopmyn Temsl «IlocTosTHHBIN
ANEKTPUYECKUN TOK.

Pacnio3naBanue pu3nueckux sBJICHUNB
y4eOHBIX OTBITaX U OKPYKaIoMen
KHU3HH: SJICKTPUIECKAs IPOBOTUMOCTD,
TEIJIOBOE, CBETOBOE, XUMUYECKOE,
Mar"duTHOE JIeHCTBUS TOKA.

AHanu3 3MEKTPUIECKUX SBICHUN U
IIPOLIECCOB B LEMAX MOCTOSHHOTO TOKAC
HCIIOJIb30BAHUEM 3aKOHOB: 3aKOH OMa,
3aKOHOMEPHOCTH IMOCJIEI0BATEIBHOTO U
MapaJyIeIbHOTOCOETMHEHUS IIPOBOTHUKOB,
3aKOH

Jxoyns-Jlenna.

OnucaHue U3y4eHHBIX CBOMCTB BEILIECTB
1 DJIEKTPUYECKUX SIBIICHUIC
UCIOJIb30BaHUEM (DPU3HUECKUX
BEJIMYUH: AJIEKTPUUECKUH 3apsij, cuiia
TOKa, 3JIEKTPUUYECKOE HAPSDKEHUE,
ANEKTPUYECKOE COMTPOTUBIICHHE,
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IIPAKTUYECKOE IPUMEHEHUE:!
aMIIepMETp, BOJILTMETP, PEOCTaT,
UCTOYHUKHU TOKa,
3JIEKTPOHArpeBaTeIbHbIE PUOOPHI,
JJIEKTPOOCBETUTENIbHBIC IPUOOPEI,
TEPMOMETP CONPOTHUBIICHMS], BAKYYMHBIN
JIMOJ1, TEPMUCTOPHI U (POTOPEZUCTOPBHI,
MOJIYIIPOBOTHUKOBBIN JUOJ,

rajbBaHHKa

pasHocTh notennuanos, IJ1C, paboraToka,
MOIITHOCTh TOKA.

Hcnosip3oBanue HHPOPMALIMOHHBIX
TEXHOJIOTHH IS TIONCKA,

CTPYKTYpPUPOBAHMSI, HHTEPIIPETAIIMH U
MpeJICTaBICHHUS] HH(POPMAIIMH TP TTIOTOTOBKE
COOOIIEHN O MPUMEHEHUH3aKOHOB
MTOCTOSIHHOTO TOKA B TEXHUKE HTEXHOJIOTHUIX

Hroro no pazneny 22
PezepBHOE Bpemst 2
OBUIEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME
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11 KJIACC

HaumenoBanue
No KommuectBo OcHOBHBIE BUJIbI ICITEIIBHOCTH
pa3zesoB U TeEM [IporpammHoOe coneprkanme
n/m 4acoB 00yyarouxcs
y4eOHOTO MpeIMeTa
Paznes 1. DiekTpoamHaMuKka
1.1 | MaruuTHO€ moJe. 11 [TocTostHHBIE MATHUTHI. [IpoBeneHuUE SKCIIEpUMEHTA: U3YUEHUE

DOneKTpoMarHuTHas

WHIYKIUS

BsanmonelicTBre MoCTOSTHHBIX
MarHuToB. MaraurHoe 1oie.
BekTop MarHuTHOM MHAYKIIUY.
[IpuHIMN cyneprio3unun
MarduTHBIX TToJiel. JInann
MarHuTHOM MHAyKuu. Kaptuna
JIMHUI MarHUTHOW MHIYKIIUM TIOJIS
IMOCTOSIHHBIX MAarHUTOB.
MarauTHO€ 1noJie MPpoBOAHUKA

¢ TokoM. KapTuHa TuHUNA UHAYKIIUU
MarHUTHOTO TIOJIS JUIMHHOT'O
MPSMOTO MTPOBOJIHUKA U 3aMKHYTOTO
KOJIBIIEBOT'O NTPOBOJHUKA, KATYIIKU
¢ TokoM. OnbIT DpcTea.
BzaumonelicTBue npoBOIHUKOB

C TOKOM.

Cuna Amniepa, €€ MOLylIb U
HallpaBJICHUE.

Cuna JlopeHua, e€ Mmonynb u
HarpasjeHue. J[BrmxeHue
3apsKEHHOM YaCTHUIIbI

MarHUTHOTO TOJIsI KATYIIKU C TOKOM;
HUCCIIeIOBAHNE ACHCTBUS IOCTOSHHOTO
MarHuTa Ha paMKy C TOKOM;
HCCIICTOBAHNE SIBIICHUS
ANIEKTPOMArHUTHOW UHAYKITHH.

O11eHKa a0COJIFOTHBIX ¥ OTHOCHTEIBHBIX
MOTPEUTHOCTEHN H3MEpeHUHN (U3UIECKUX
BCJIMYMH.

OObsicHEeHHE TPUHITUTIOB JICUCTBUS U
yCJIOBHH 0€301MacHOTO TPUMEHEHUS
IMOCTOSIHHBIX MarHuTOB,
AJIEKTPOMArHUTOB, AJIEKTPOIBUTATES,
YCKOPHUTEJIEH 3JIEMEHTApPHBIX YaCTHII,
WHIYKIMOHHOM MEYH.

Pemenue pacuérunix 3agau

Ha MpUMeHeHue POPMYI TEMBI
«MarauTtHoe noJie. DIEeKTpOMarHuTHas
WHIYKIUSD.

Pemrenne xauecTBEeHHBIX 3a71a4

C OMOPOM HAa U3YYECHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUYECKUE
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B OJIHOPOJTHOM MarHUTHOM TIOJIE.
Pabota cunsl Jlopenna.

SIBneHune 3neKTpOMarHuTHOU
nHaykuuu. [Totok BekTopa
MarHUTHOM MHIYKIIUH.
DIEeKTPOABMIKYIIAS CUJIA MHITYKIIUH.
3aK0H 2IEKTPOMArHUTHON

uHaykuu @apanes.

Buxpesoe anexTpuueckoe mose.
DIIEKTPOABMIKYIIAS CUJIa UHAYKIIUUB
MIPOBOJTHUKE, ABWKYIIEMCS
MOCTYIMATEIbHO B OJHOPOTHOM
MAarHUTHOM TIOJIE.

[TpaBuno Jlenna.

NHnykTuBHOCTD. fIBIEHUE
CaMOMH/IYKIMH. DIEKTPOABIKYILIAsCUIIA
CaMOMH/TyKIIHH.

DHeprusi MarHUTHOTO T0JI KaTYLIKNC
TOKOM.

DNEeKTPOMarHUTHOE MoJIe.
TexHuueckue ycTpoiicTsa u
MPAKTHYECKOE IPUMEHEHHE:
MOCTOSIHHBIE MAarHUTHI,
ANEKTPOMATrHUTHI,

ANEKTPOABUTaTENb, YCKOPUTEIH
3JIEMEHTapHBIX YaCTHII,
UHAYKIMOHHAS TeYb

SIBJICHUSI TeMbI «MaraHuTHOE T0JIE.
DNIeKTPOMAarHuTHAsE UHIYKIHS.
Ornpezenenne HapaBICHUS BEKTOpa
WHYKIIUM MarHATHOTO TIOJISI IIPOBOHHUKA
C TOKOM, cuJibl Amniepan cuibl JIopenna.
Pacnio3naBanue pusnueckux sBICHUNB
y4eOHBIX OIBITAX U OKPY>KAIOIIECH KU3HU:
B3aHUMOJICHCTBHE MAarHUTOB,
AJIEKTPOMArHUTHASI MHIYKIUS, IEHCTBHE
MarHUTHOTO TIOJIS Ha MPOBOJAHHUK C TOKOM U
JBYOKYIIAMCS 3apsi.

AHaJIN3 3JIEKTPOMArHUTHBIX SIBJICHUIC
HCTIOJL30BaHUEM 3aKOHA
ANEKTPOMArHUTHON WHTKITUH.
OnucaHue M3y4EHHBIX  CBOWCTB
BEIIECTB U  DJIEKTPOMArHUTHBIX
SIBIICHUH C UCIIOJIb30BaHUEM

(U3UYECKUX BEIMYMH: HMHAYKIIUS MAarHUTHOTO
noJjisi, cuiia Ammnepa, cuia JlopeHiia,
WHIYKTUBHOCTb KaTYIIKU, SHEPT U
AIEKTPUYECKOTO U MAarHUTHOTOTOJICH

Hroro o pazneny

11
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Pasznea 2. Kosie0anusa 1 BOJHBI

2.1

MexaHnyeckue u
ANIEKTPOMArHUTHBIC
KoJe0anus

KonebarenbHas cucrema.

CB00OOIHBIE MEXaHUYECKUE
koseOanus. ['apmoHnueckue
konebanus. [lepuon, yacrora,
aMILTUTy1a ¥ a3a KojaeOaHuid.
[IpyXMHHBIA MasTHUK.
MaremaTnyecKuii MasiTHUK.
YpaBHEHHE rapMOHUYECKUX
kosnebanuil. [IpeBpaiienue sHepruunpu
TapMOHHYECKUX KOJICOAHMSIX.
KonebarenbHblit KOHTYP.

CB00OOHBIE AIIEKTPOMArHUTHBIE
KO0JIeOaHUs B NACAITLHOM
K0J1e0aTeIbHOM KOHTYpE. AHAJIOTHS
MEXy MEXaHUYECKUMU U
JJIEKTPOMArHUTHBIMH KOJICOaHUSMHU.
®opmyna TomcoHa. 3akOH COXpaHEHHUS
SHEPrUU B UI€aTbHOM KOJeOaTeIbHOM
KOHTYpE.

[IpencraBienue o 3aTyXarLuX
KoseOaHusX. BoiHyX1eHHbIE
MEXaHUYECKUE KOJIeOaHHUsI.

Pe3onanc. BeinyxieHHbIE
AJIEKTPOMAarHUTHbBIE KOJICOaHHUS.
IlepeMeHHBIH TOK.

CuHycOnJaJIbHBIN IEPEMEHHBIN TOK.

UccnenoBanue napaMmeTpoB

KOJIeOaTeIbHOW CUCTEMBI — ITEPUOa,
9aCTOTHI, aMIUTUTYIbI B (pa3bl

KoJIe0aHuH (MIPYKUHHBIA W/WITN
MaTEeMaTHYCeCKUI MASTHUK).

HaGmrogenue  3aryxamommx  KoJieOaHUH.
UccnenoBanue  CBOMCTB  BBIHYKJIEHHBIX
KoJe0aHui.

Habmonenue pesonanca. [Iposeaenue
AKCIEPUMEHTA: UCCIIeI0BaHUE

3aBUCHMOCTH MTEPUOAAMAIIBIX KOJICOaHU I
rpy3a Ha HATH

OT JUTMHBI HUTU U MacChl Tpy3a;
HCCIIeJOBaHNE NTEPEMEHHOTO TOKaB

LeNH U3 MOCIeI0BaTEeNIbHO

COEIMHEHHBIX KOHACHCATOPA, KATYILIKII
pe3ucTopa.

Ouenka aOCONIOTHBIX ©  OTHOCHUTEJBHBIX
MOTPEUTHOCTEH  M3MepeHur  pu3nueckux
BEJIMYHMH.

OO0bsicHEeHHE TPUHITUIIOB ICHCTBHS
yCIOBUI 0€30MaCHOTO MPUMEHEHHS
AIIEKTPUUECKOTO 3BOHKA, FEHEpaTopa
MEPEMEHHOTO TOKa, TMHUN

AIIeKTpoTepeay.

Pemenue pacy€THbIX 3a1a4 C SIBHO

40



MoniHOCTh IEPEMEHHOTO TOKA.
AMIUIMTY/IHOE U JIEUCTBYIOIIEE 3HAUCHUE
CHUJIBI TOKA U HaINPSKEHUSL.
Tpauncdopmarop. [IpousBoactao,
nepegada u norpedieHue
JIEKTPUYECKOMN SHEPTUH.
DKOJIOTUYECKHE PUCKU

IIPU [TPOU3BOJICTBE IEKTPOIHEPT UH.
Kynbrypa ucnonszoBanus
3JIEKTPOIHEPTUHU B IOBCETHEBHOM
KU3HH.

TexHnueckue ycTponucTBa u
MIPaKTUYECKOE IPUMEHEHHE:
JNEKTPUYECKUI 3BOHOK, T€HEPATOP
IIEPEMEHHOTO TOKA, JIMHAN
JNeKTponepesayd

3aJJaHHOM (PU3MUECKOI MOACIBIO

C UCIT0JIb30BaHUEM OCHOBHBIX 3aKOHOBU
(dopMyJ1, OIMCHIBAIONIUX MEXaHHUECKUE U
AJIGKTPOMArHUTHBIC KOJICOaHUSI.
Onucanye MEXaHUYCCKUX U
AIIEKTPOMATHUTHBIX KOJICOAHHIIC
MCI0JIb30BaHUEM (PUBNYECKUX

BEJIMYHH: TIEPHOJ] M YaCTOTa

KoJieOaHu#, aMIunTyaa u gaza
KoJieOaHui, 3apsi/I U CUjla TOKa

B TAPMOHHUYECKUX DJIEKTPOMATHUTHBIX
KOJICOaHHSIX.

Pemrenue KkauecTBEHHBIX 3a7a4

C OTIOpOM Ha U3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH, OTTCHIBAIOIITHE
MEXaHUYECKUE U ICKTPOMArHUTHBIC
KoJIcOaHMSI.

PaboTa B rpynmax mpu ruiaHupOBaHUH,
MIPOBEACHUHN U MHTEPIIPETAIIUN PE3YJIHTATOB
OIIBITOB, U aHAJIN3E JOTOJHUTCIbHBIX
HMCTOYHHUKOB

uH(popMaIuu 1Mo Teme

2.2

MexaHnueckue 1
3JIEKTPOMArHUTHBIE
BOJIHEI

MexaHn4yecKue BOJIHBI, YCIOBUS
pacnpoctpanenus. Ilepuon.
CKopocCTb pacnpocTpaHEHUS U
JulHa BoJIHBL. [lonepeunslie u

N3yuenue oOpa3oBaHus u
pacrpocTpaHeHHs! HOMEePEeYHbIX U
MPOJOJIbHBIX BOJIH.

HabGronenue oTpaxxeHus
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IIPOJOJIbHBIE BOJIHBI.
WnTepdepentys u qudpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ poMKOCTB3BYKa.
Bricora TOHA. Temb6p 3ByKa.
ONEeKTPOMarHUTHbHIE BOJHBI.

VYcnoBus u3iydeHus
AJIEKTPOMArHUTHBIX BOJIH. B3anMHas
opueHTaius Bektopos E, B,

V B DJIEKTPOMAarHUTHOM BOJIHE.
CBOHCTBA 3JIEKTPOMArHUTHBIX BOJIH:
OTpaxxe€HHe, MPETOMIICHHUE,
MOJIIPU3ALAs, I pakius,
UHTEpPEepeHIus. Ckopocth
UIEKTPOMArHUTHBIX BOJIH.

[IIkana  21€KTPOMAarHUTHBIX  BOJIH.
[IpruMeHeHHEe 31EeKTPOMAarHUTHBIX BOJH
B TEXHUKE U OBITY.

[TpuHIUIBI pagUOCBS3U U

TesieBueHus. Paguonokanus.
DJEeKTPOMArHUTHOE 3arpsi3HEHNE
OKpY>KaloIle Cpeibl.

TexHuueckue ycTpoucrsa u
IIPaKTUYECKOE NPUMEHEHUE:
MY3bIKaJIbHbIE HHCTPYMEHTHI,
yIbTPa3BYKOBasi AUArHOCTHKA

B TEXHMKE U MEJUIIMHE, pajap,

U TIpeJIoMJICHHSI, UHTEp(EepEHITNH U
Tudpakiy MEXaHUUYECKUX BOJIH.
HabGnronenue cBsi3u rpOMKOCTH 3BYKa U
BBICOTHI TOHA C aMIUIUTYI0N U

4acTOTOM KOJIeOaHU, 3BYKOBOT'O
pe30oHaHca.

UccnenoBanue cBOKWCTB
AJIEKTPOMArHUTHBIX BOJIH: OTPaKEHHUE,
MpesIoMIIEHUE, TIOJISIpU3aIHs,
Iudpakius, “HTephepeHLs.

N3ydenne ycioBui U3mydeHus
AJIEKTPOMArHUTHBIX BOJTH, B3aUMHOM
opueHTanuu BekTopos E, B,

U B DJIEKTPOMAarHUTHOM BOJTHE.

N3ydenune npuMeHeHus
AIIEKTPOMArHUTHBIX BOJH B TEXHUKE UOBITY.
OO0bsicHEeHNE TPUHITUTIOB ICUCTBHS U
yCIOBUM 6€30MaCHOTO MPUMEHEHUS
MY3bIKaJIbHBIX HHCTPYMEHTOB,
YJIBTPa3BYKOBOW JUArHOCTUKH

B TEXHUKE U MEJMLIMHE, pajapa,
paauonpuEMHNKA, TEIEBU30Pa, AHTCHHBI,
tenedona, CBU-neun. Pemenue pacy€THbIx
Y KaueCTBEHHbBIX3a/1a4 C ONIOPOM Ha
M3YYEHHBIE 3aKOHBI

1 3aKOHOMEPHOCTH, OITMCHIBAIOLINE
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panuonpuEMHUK, TEIEBU30D,
aHTeHHa, tenepon, CBU-neup

pacnpoCTpaHEHUE MEXAaHUYECKUX U
AJIEKTPOMAarHUTHBIX BOJIH.

Hcnosp3oBanne HHPOPMALMOHHBIX
TEXHOJIOTHI JIJIsI IIOKCKa,
CTPYKTYpUPOBaHMSI, UHTEPIIPETALIUU U
IpeJICTaBIeHUs] HHPOpMaIU

MIPH TIOJITOTOBKE COOOIIEHUIA

00 UCNOJIb30BAaHUM AIEKTPOMArHUTHBIXBOJIH B
TEXHUKE.

VYyacTtue B AUCKYCCHH

00 3JIeKTPOMarHUTHOM 3arpsi3HEHUU
OKpY>KaloIleu cpeapl.

Pabora B rpynmnax npu miaHupOBaHUH,
MIPOBEJICHUH U UHTEPIIPETALIMH PE3yIbTaTOB
OTIBITOB M aHAJIN3€ JJOMOJHHUTEIbHBIX
HCTOYHUKOB

nH(popMaIuu 1Mo Teme

2.3

OnTuka

10

['eomeTpuueckas onTUka.
[IpsimonuHeitHOE pacpoCTpaHEHUECBETA
B OJTHOPOJIHOM cpene. JIyu cBera.
TodeyHBIM UCTOYHHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI

oTpaxkeHus ceerta. [loctpoenune
M300paKeHHI B MJIOCKOM 3epKaje.
[Ipenomnenue cBeta. 3aKOHBI
MpenoMIIeHUs CBeTa. AOCOTIOTHBIM
nokasaresnb npenomienus. [loaHoe

W3ydeHne sBIEHUS TIOJIHOTO

BHYTPEHHETO OTPaKECHHUs, ET0

IIPUMEHEHHUS B CBETOBOJIE.

W3ydeHne Moaeneil MUKpOCKOIIa,
TEJIECKOIIA.

ITony4yenue criekTpa ¢ MOMOLIBIO IIPU3MBI U
JudpakmoHHOM peméTku. 3mepenue
[IOKAa3aTelIs IPEJIOMIICHUSCTEKIIA.
HccnenoBanue CBOWCTB H300paskeHUi
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BHYTPEHHEE OTpaXKEHUE.
[IpenenbHbIN yroi noJHOro

BHYTPEHHETO OTPAKCHUSI.

Hucnepcus ceera. CI0XKHBIN COCTaB
6enoro ceeta. LBer.

Colwupartolue u paccenBaroye JUH3HI.
Tonkas nuH3za. DOKyCHOE PaCCTOSHHUE

Y ONITUYECKAsl CHJIa TOHKOM JIMH3BI.
[TocTpoenue nzodpakeHuit B
COOMPAIOIINX U PACCEHBAOIINX

nuH3ax. DopMyIaTOHKOM JIMH3BIL.
VBenuduenue, JaBacMoe JIMH30M.
[Ipenens npuMeHUMOCTH
r€OMETPUYECKON ONITHKH.

BonnoBas onrtuka. MaTepdepennuscrera.
KorepeHTHbIE UCTOYHUKHY.

YcnoBust HabIIOEHHUSI MAKCUMYMOBH
MUHUMYMOB

B UHTEp(EepPEHIIMOHHOM KapTUHE OT

JBYX CHH(a3HBIX KOTEPEHTHBIX
UCTOYHHUKOB.

Hudpakums ceeta. Judpaknuonnas
pemérka. YcioBue HabIIOeHHs TTIaBHBIX
MaKCHMYMOB IIpH MaJICHUH
MOHOXpPOMaTHYECKOTO CBETa

Ha TU(PAKIUOHHYIO PEHIETKY.

B JIMH3aXx.

OObscHEHNE IPUHLUIIOB JIEHCTBUS U
yCJI0BUM 0€3011acCHOTO NMPUMEHEHHS OUYKOB,
Jymel, poToanmnapara,

MPOEKIIMOHHOTO arapara,

MHUKPOCKOTIA, TEJIIECKOTIa, BOJIOKOHHOM
OTTUKH, TU(PPAKINOHHON PEIIETKH,
MOJIIPOUIA.

Pemenue pacu€THBIX 32714 C SIBHO
3aIaHHON (PU3UIECKOI MOJIEITBIO

C UCTIOJIb30BAaHNEM OCHOBHBIX 3aKOHOBH
(bopMyIT reoMeTPUIECKOM ONITHUKH.
[TocTpoenue u onrcanue N300pakeHUs,
C03/1aBa€MOT0 TUTOCKHM 3€PKaJIOM, TOHKOH
JIMH30M.

PaccmoTpenue npenenos

MPUMEHUMOCTH T€OMETPUYECKOM

OTTHUKH.

Pacno3naBanue ¢puzndecKux sSBJICHUNB
OTIBITAX U OKPYKAIOLIEH KU3HU:
MPsIMOJIMHEITHOE PacIIpOCTPaHEHUE CBETA,
OTpaxxeHHe, PeIOMIICHUE,
uHTepdepeHIys, Tudpakius u
MOJIIpU3alusl CBETa, AUCTIEPCHS CBETA.
W3ydenue ycinoBuil HaOIIOACHUS
MaKCHMYMOB U MUHUMYMOB

B MHTEP(EPEHLINOHHON KapTHHE
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[Tonspuzanus ceera.
TexHuueckue ycTpoucTea u
IIPaKTUYECKOE IPUMEHEHHUE:
OYKH, JTyna, oToarnmapar,
MPOEKIIMOHHBIN arapar,

MUKpPOCKOII,  TEJIECKOIl,  BOJIOKOHHAas
ONTHUKa, JuU(pakUUMOHHAs  pemiérka,
HOJISIPOU

OT JIBYX CHH(DA3HBIX KOTCPEHTHBIX
HMCTOYHHUKOB.

VYcnoBue HaOIIOICHUS TIIABHBIX
MaKCUMYMOB TIPH MaJICHUU
MOHOXPOMATHYECKOTO CBETa

Ha TUPPAKITUOHHYIO PEHIETKY.
AHanu3 ONTUYECKUX SBICHUIN

C UCIOJIb30BAaHNEM 3aKOHOB: 3aKOH
MPSIMOJIMHEMHOTO PacpOCTPaHEHUSICBETA,
3aKOHBI OTPAKCHHSI CBETA, 3aKOHBI
MIPEJIOMJICHHUS CBETA.

Onucanve ONTUYECKUX SABICHUIC
HCI0JIb30BaHUEM (PU3HUECKUX
BEJMYUH: (DOKYCHOE PACCTOSHUE U
ONTUYECKAs CUJIa JIMH3bI

Uroro no pazneny

24

Pa3nen 3. OcHOBBI clieniUaJILHOI Teopuu oTHOCUTebHOCTH (najiee — CTO)

3.1

OCHOBBI cIIeIUAILHOI
TEOPUHU OTHOCUTEILHOCTH

4

['panuibl TPUMEHUMOCTH

KJIaCCHYECKON MEXaHUKH.

[ToctynaTel cenraibHON TEOPUU
OTHOCHUTEJILHOCTH: UHBAPUAHTHOCTh
MOJYJIsl CKOPOCTH CBETA B BAaKyyMe,
HNPUHIUIT OTHOCUTEIBbHOCTH DWHILTEHHA.
OTHOCUTENBLHOCTD

OJIHOBPEMEHHOCTH. 3aMe]IJICHUE
BPEMEHU U COKPALCHUE JIJIUHBI.

Pemienue kauecTBEHHBIX 33724

¢ onopoil Ha uzyueHHsle noctynatsiCTO.
Hcnonp3oBanne HHPOPMALMOHHBIX
TEXHOJIOTUH JUIs ITOUCKA,
CTPYKTYPUPOBAHUS, UHTEPIIPETALMU U
npejcTaBieHns HHPOpMaLuU Ipu
MOJIrOTOBKE COOOLIECHU O IpaHHUIIAX
IIPUMEHMMOCTH KJIACCUYECKOU
MexaHuku u ocHoBax CTO
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DHeprus U UMILYJIbC
pensaTuBUCTCKON yacTulpl. CBSA3b
MacChl C SJHEPrUer U UMITYJIbCOM
PEIATUBUCTCKON

YacTULIbI. DHEPTHsl IOKOs

Hroro no pazneny

Pa3nen 4. KBantoBasi puzuka

4.1

OJ1eMeHTBI KBAHTOBON
OIITUKU

®otonsl. ®opmyna [IimaHka cBs3u
SHepruu GOTOHA C €ro YaCTOTOM.
DHeprus 1 UMNyiIbC POTOHA.
OTKpBITHE U UCCIIEIOBAaHUE
dotordpdekra. Omnbitel AT
CroneroBa. 3aKOHBI
doTordpdekra. YpaBHeHue
OitHmTeiHa 11t pororddekra.
«Kpacnas rpanuna» potodrddexra.
JaBnenue cBera. OMBITHI

I1.H. JleGenena.

XUMHUYECKOE IEUCTBUE CBETA.
TexHuueckue ycTpoiicTsa u
MPaKTHYECKOE TPUMEHEHHE:
dboTo31EeMEHT, (HOTOIATUHK,
coJiHeYHast 6aTapesi, CBeTOINO0]

Hab6mronenue dpotoadpdexra

Ha YCTAaHOBKE C [IMHKOBOW TJIACTUHOM.
UccnenoBanne 3aKOHOB BHEITHETO
dboTordexra.

OO0bsicHEeHE OCHOBHBIX TTPUHITUTIOB
JIEWCTBUS TEXHUYECKUX YCTPOUCTB,

TaKuX Kak: PoTod7IeMEeHT, POTOJATUHK,
coJiHe4yHast OaTapes, CBETOIUOI; U YCIOBHI
ux 0€3011aCHOTO MPUMEHEHHUSB MTPAKTHUYECKON
YKU3HH.

Pemenne pacué€THbIX 3a/1a4 C IBHO
3aJIaHHON (PU3UIECKOI MOJIEITBIO

C UCII0JIb30BaHUEM OCHOBHBIX 3aKOHOBH
(dbopMyI1 KBAaHTOBOI ONTUKH.

Pemmenne kauecTBEHHBIX 33124

C OTOpPOil Ha N3yYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH KBAaHTOBOM OINTHKH.
Pacnio3naBanue pu3nvecKux sBICHUN

B YUEOHBIX OTIBITAX:
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dorosnexTpuueckuii 3¢h(heKT, CBeToBOE
JIaBIICHUE.

Onucanue n3y4eHHBIX KBAHTOBBIX
SIBJIEHUW W TIPOLIECCOB

C HMCTIOJIb30BaHUEM (DPU3NYECKUX BEITHMUNH:
CKOPOCTB JICKTPOMArHUTHBIXBOJIH, UTHHA
BOJIHBI 1 YACTOTA CBETA,

SHEPrus U UMITYJIbC POTOHA

4.2

Crpoenue atoma

Mogens atoma Tomcona. ONBITEI
Pezepdopna mo paccesauro

o-vactuil. [Imanerapras Mosenb
aroMma. [loctynatsl bopa.

Wznyyenue u norsoieHue GoTOHOBIPU
Nepexo/ie aTOMa € OJJTHOTO YPOBHS
SHEpPruu Ha Apyroul. Buael criekTpos.
CnekTp ypoBHEN dHEpruMaToMa
BOJIOpO/IA.

BomnoBele cBoiicTBa yacTull. BoiHbine
bpoiina. KopnyckyiisipHO- BOJTHOBO#M

Jyan3M.
CHoHTaHHOE U BBIHYKJIEHHOE
U3JIy4YCHHE.

TexHuueckue  yCTpoOMCTBA U
MPAKTUYECKOE MIPUMEHEHHUE:

CHEKTPaJbHBIN aHAN3
(cmexTpockom), 1a3ep, KBaHTOBBIN
KOMIIBIOTED

Nzyuenue moxaenu onbita Pesepdopna.
IIpoBeneHue skcnepuMeHTa

Mo HAOMIOACHWIO JIMHEWYaTOro  CIEKTpa.
Onenka aOCOMIOTHBIX H  OTHOCHUTEIBHBIX
MOTPEUTHOCTEH  M3MEepeHu  pu3nueckux
BEJIMYHH.

N3yuenne moaenu atroma: ToMcoHa,
TUIaHETapHOW MOJIENIM aToMa, MoieTHaToMa
bopa.

W3ydeHue criekTpa ypoBHEH SHEprunaToMa
BoJiopoja. OObsiCHEHNE MPUHIUIIOB

JIEHCTBUSI M YCIIOBUH 0€30TIaCHOTO
IPUMEHECHHUS

CIEKTPOCKOIIa, Jla3epa, KBAHTOBOTO
KOMITBIOTEPA.

Pemmenne kauecTBEHHBIX 33124

C OMOPOM Ha U3YUYECHHBIE 3AKOHBI,
3aKOHOMEPHOCTH U (hr3HUecKue

aBJeHUs 10 TeMe «CTpOEeHHE aToOMay.
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Pacrnio3naBanue puU3N4eCKUX SIBICHUNB
y4eOHBIX OIbITaX: BOSHUKHOBEHUE
JIMHENYaTOrO CIIEKTPA U3JIy4CHHUS.
AHanu3 KBaHTOBBIX MTPOLIECCOB U
SBJICHUH C UCIIOJIb30BaHUEM
noctynatoB bopa

4.3

ATOMHOE SApO

DKCIIEPUMEHTBI, TOKA3bIBAIOIIHEC
CJI0)KHOCTB CTPOCHUS Si/pa.
OTKpBITHE PAJIMOAKTUBHOCTH.
OmnsiTel Peszepdopaa mo
OTIPEICNIEHUIO COCTaBa
PaMOAKTUBHOTO U3JTYICHHS.
CaoiicTBa anbda-, 6era-, ramma-
u3iny4yeHus. Bnusaue
PaAMOaKTUBHOCTH HA KUBBIE
OpraHU3MBlI.

OTKpBITHE NPOTOHA U HEUTPOHA.
Hyxnonnas mozens siapa
['eit3enGepra-lBaneHko.

3apsn siapa. MaccoBoe 4unciio siapa.

N3oTtomsl.
Anbda-pacniaa. DIeKTPOHHBIN U

MO3UTPOHHBIN OeTa-pacmaj. ['amma-
U3JIy4eHHE. 3aKOH PaJIMOAKTUBHOTO

pacraja.
DHeprusi CBsI3U HYKJIOHOB B SIpE.
SlnepHbie CUIIBL.

N3yyenue 3KCiepuMeHTOB,
JTIOKa3BIBAIOIIUX CJIOKHOCTH CTPOCHUS
aTOMHOTO Spa.

UccnenoBanue TpekoB yacTuil (TI0
rotoBbIM QoTtorpadusm). U3yuenue
SIIEPHBIX CHJI, SIIEPHBIXPEAKITAN
CHUHTE3a U pacmnaja, TepMOSIEpHOTO
CUHTE3a.

N3ydeHne HyKJIOHHOW MOJIENU A/1pa
I'eitzenbepra-MBaneHko.

OO0BsicHEHHE YCTPOHCTBA U
MPUMEHEHHUS JO3UMETPa, KaMephbl
Bunscona, sigepHOTO peakropa,
aTOMHON GOMOBL.

Pemenue 3amau ¢ onopoi

Ha TIOJyYCHHBIE 3HAHUS, B T.4. O 3apsiieu
MacCOBOM YHCIIE /pa.

Pacnio3naBanue (pu3nyecKux SIBICHUIAB
y4eOHBIX OIBITaX U B OKPYXKAIOIIeH KU3HU:
€CTECTBEHHAs U UICKyCCTBEHHAas
PaaOAKTUBHOCTb.
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JledexT macchl siipa.

Snepupie peakumu. Jlenenue wu
CUHTE3 S7ep.

Snepubii  peaktop.  TepmosaepHbIN
cunte3. IlpoOnembl M NEPCHEKTUBBI
AIEPHOMN DHEPTETUKH.

OKOJIOTUYECKHE  aCHeKThl  SJAepHOU
SHEPreTHKHU.

OnemeHTapHble  YacTulpl.  OTKpbITHE

MO3UTPOHA.
Meroap!l HAOIIOAEHNUA U
pEruCTpaIiy SJIEMEHTAPHBIX
YaCTHII.

@yH/1aMEHTAIIbHBIE
B3anuMoOAcUcTBUA. ENUHCTBO
(bU3HIEeCKO KapTUHBI MHUPA.
TexHuueckue ycTpoicTsa u
MPaKTHYECKOE IPUMEHEHUE:
o3uUMeTp, kamepa Buiibcona,
SIEPHBIA peakTop, aTOMHass bomOa

OnucaHue KBaHTOBBIX SIBJICHUIN U MPOIIECCOB
C UCHOJIb30BaHUEM (PU3NYECKUX BETUUMH:
NepUo/ MoJIypaciaja, SHEPrus CBsI3u
aTOMHBIXAJIEP, Ne(PEKT MaCCHI sapa.
AHanu3 npoueccoB U SBICHUH ¢
MCII0JIb30BAHNEM 3aKOHOB U
MOCTYJIATOB: 3aKOH COXPAaHEHUs
AIIEKTPUYECKOTO 3apsJia, 3aKOH
COXpaHEHHUs MacCOBOTO YHUCIIA,
noctynatsl bopa, 3akoH
pPaZoaKTUBHOTO pacmaja.

VYyactue B paboTe Kpyriioro croia
«DyH/1aMeHTaIbHbIE B3aUMO/ICHCTBUSI.
EaunctBo duznyueckoil KapTUHBI MUpa».
Hcnonb3oBanne HHPOPMALMOHHBIX
TEXHOJIOTHH IJIs TIONCKA,
CTPYKTYPHUPOBAHMsI, UHTEPIPETALNH U
npecTaBiIeHNus HHPOPMALUU TIPU
HOJIrOTOBKE COOOIIEHUH 0 TPUMEHEHUU
3aKOHOB KBAaHTOBOM (DM3MKH B TEXHUKE U
TEXHOJIOTUX, IKOJIOTHYECKUX

acCIeKTax siIepPHOM dSHEPreTUKN

Hroro no pazneny

15
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Pa3nes 5. DjieMeHTBI ACTPOHOMUHM M ACTPOPU3NKH

5.1

DJIEMEHThI
aCTPOHOMHUH U
acTpou3uku

7

DTanbl pa3BUTHS ACTPOHOMHUH.
[IpuxnagHO€ 1 MUPOBO33PEHYECKOE
3HAYEHHE aCTPOHOMHMH.

Bupg 3Bé3nnoro neba. Co3sesaus,
SIpKUE 3BE31IbI, TUIAHETHI, UX BHIAMOE
IBIDKEHUE.

ComnHeyHas cucTeMa.

Comune. CotHeyHass aKTUBHOCTb.
Hctounnk sHeprum CosHIia U 3BE3 .
3BE3bI, UX OCHOBHBIC
XapakTepucTuku. JluarpaMmma
«CTIEKTPAJIbHBIN KJIACC — CBETUMOCTD.

3BE3 bl TIIaBHOM ITOCIIEI0BATEILHOCTH.

3aBUCHMOCTD

«Macca — CBETUMOCTbY JUIs 3BE3]
IJIaBHOM MOCJIEA0BATEIBHOCTH.
Buyrpennee ctpoeHue 3BE3 .
CoBpeMeHHbIE TPEICTABICHUS O
IIPOUCXO0KICHUH U 3BOTIOLUU
CoumnHia ¥ 386311, DTallkl )KU3HU
3BE3I.

Mneunsiii [IyTs — Hamia [ManakTuka.
[Tonoxenue n nmxenune CoJiHLIAB
lNanaktuke. Tunel ragsakTuk.
Pannoranaktuku u KBa3apsbl.
UYépuble AbIpI B A1paxX FaJIaKTHK.

[ToaroroBka coobiieHuii 06 Tanax
Pa3BUTHUS aCTPOHOMUHU, O MPUKIIATHOMHU
MUPOBO33PEHYECKOM 3HAYCHUHU
aCTPOHOMHUH, O METOJIaX MOJy4YEHUS
HayYHBIX aCTPOHOMHUYECKUX 3HAHUH,
OTKPBITUSIX B COBPEMEHHOM aCTPOHOMUMU.
N3yyeHnne COBpEMEHHBIX NPEACTABICHUM O
MIPOUCXO0KACHUH WIBOoNUK COJTHIIA U
3BE3I.

N3yyeHune TUTIOB TAIAKTHK, PaJHoOraIaKTHK
1 KBa3apoB. M3yueHue aBuKeHUs
HEOECHBIX TEJI, BOJIIOINH 3BE3 U
Bcenennoi, npoueccos, MPpOUCXOASIINX B
3BE3/1aX,B 3BE3AHBIX CUCTEMAX,

B MEKTAJTaKTUYECKOHN Cpelie, MacITaOHOMU
cTpykTypsl Beenennoit. O0bsicHeHUE
pacumupenust BeeneHHoiiHA OCHOBE 3aKOHA
Xaboura.

[ToaroroBka K 00CYXICHUIO HEPEILIEHHBIX
npobinem actpoHomuu.IIpoBenenue
HaAOJI0ICHUI HEBOOPYKEHHBIM TJ1a30M

C UCIOJIb30BaHUEM KOMITBIOTEPHBIX
MPUJIOKEHUH Il OIIpeieTICHUs
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Bcenennas. Paciumpenue
Bcenennoii. 3akon Xa06ma.
Pazberanue ranaktuk. Teopus
bousbmoro B3psiBa. PemmukroBoe
U3ITyYCHHE.

MacmrabHasi CTpyKTypa
Bcenennoii. Meraranaktuka.
Hepewénnrie nmpo6ieMbl
aCTPOHOMHHU

MOJIOKEHHSI HEOECHBIX 0OBEKTOB Ha
KOHKPETHYIO JaTy: OCHOBHBIC
co3Be3usi CeBepHOro NoJylapusu
SAPKUE 3BE3/BL.

[TpoBenenue HabmoAeHUI B TenecKoJIyHbl,

maneT, Miteanoro Ilyru.
VYyactue B AUCKYCCHH O HEPEIIEHHbIX
npo0ieMax acCTpOHOMUU

Hroro no pazneny

Paznen 6. O6o6maromniee noBTOpeHue

6.1 O6o0mmaroriee
MTOBTOpPEHHUE

O000mesne ©W  CUCTEMaTU3ALIMS
COJIepXKaHus pa3JIeloB Kypca
«MexaHukay, «MonexynsipHas
dbu3nKa ¥ TEpMOJUHAMUKAY,
«OnekrpomuHamukay, «Konebanus u
BOJIHBDY, «OCHOBBI CIIELUATIBHONTEOPUH
OTHOCHUTEIIBHOCTI Y,

«KBantoBas  ¢usmka», «DIEMEHTHI
ACTPOHOMHUU U aCTPOPUIUKIY.

Ponb ¢usuku u actpoHOMUM B
3KOHOMHUYECKOM, TEXHOJIOTHUECKOMH,
COILIMANILHOM U ATHUYECKOM cdepax
JESATEIbHOCTH YEJIOBEKA, POJIb U MECTO
(GU3MKH U aCTPOHOMHH

B COBPEMEHHOM HAyYHOU KapTHUHE

MUpa, 3HAYEHUE OMUCATEIbHOM,

VYyacTtre B IUCKYCCHUU O POTH (PUBHKUU
ACTPOHOMHUH B Pa3JIMUHBIX chepax
JIeITEIbHOCTH Y€eJIOBEKa.

IToaroroska cooOILIEHUN O MECTE
(U3UYECKO KapTUHBI MHPA B PATY
COBPEMEHHBIX MPEACTABICHUI

0 MpHUpOJIE.

BrinonHeHue ydeOHbIX 3aJaHUH,
JEMOHCTPUPYIOIIUX OCBOCHUE
OCHOBHBIX TTOHATHH, PU3HIECCKUX
BEJIMYMH U 3aKOHOB Kypca ¢puznknl0—
11 xmaccos
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CHUCTEMaTU3HPYIOLLEH,
00BSACHUTENBHON U
IPOTHOCTUYECKON (QYHKITHIA
(u3nvecKoit TeOpUH, POIh
¢usndeckoi Teopun B
(hopMUpPOBaHHH MTPEICTABICHUN
0 (pM3NYIECKOI KapTHHE MHUPA, MECTO
(u3nueckoi KapTHUHBI MUpa

B OOIIEM psATy COBPEMEHHBIX
€CTeCTBEHHO-HAYYHBIX
MPEACTABICHUH O PUPOJIE

Hroro no pazneny

PezepBHOE Bpemst 3
OBUIEE KOJIMYECTBO 68
YACOB I10 ITPOI'PAMME
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CIIOCOBBI OIEHKN  JOCTHMKEHUSA  YYAIIUMUCA  IIJIAHUPYEMBIX
PE3YJIbTATOB

3agaum NIK0JbLHOW 0TMETKH:

1.0OT™meTKa SBIISICTCS CPECTBOM JUATHOCTUKU 00pa30BaTEIbHON AEATEIBHOCTH.
2.0TMeTKa SIBIISIETCS CBA3YIOIIUM 3BEHOM MEX]y YUUTEIEM, 00yJaroIuMCs U POJUTEIISIMH.

IIpyMHIMNIBLI BLICTABJEHHS IIKOJbHOM OTMETKH:

1.CrpaBeMBOCTh M1 OOBEKTUBHOCTD - 3TO €auHble KpuTepuu ouneHuBanus 3YHos oOyuarommuxcs,
3apaHee U3BECTHbIC YUECHUKaM.

2.Y4€T BO3pacTHBIX U UHJIUBUAYAIbHBIX 0COOEHHOCTEN 00yUYarOIUXCS.

3.I'macHoCcTh M MPO3PAYHOCTh - 3TO JOCTYMHOCTh U MOHATHOCTh HH(poOpManuu o0 ydeOHBIX
JOCTHUXKEHUSIX 00yUYaroIuXCsl.

4.CBOEBPEMEHHOCTH - OTMETKA BBICTABIISIETCS IIPU YCTHOM OTBETE B KOHIIE YPOKA, 33 MUCbMEHHBIE U
nmabopaTopHbie pabOTHI Ha CIEAYIOMINI YPOK TTOCIIE TPOBEPKH.

0uem<a ycmHblX omeemoe 06yualomuxc;l.

OrMerka S craBUTCS B TOM Cilydae, €CIM OOydYaroIIMHCS MOKAa3bIBa€T BEPHOE MOHUMaHHUE
(bM3UYECKOM CYITHOCTH pPacCMaTPUBAEMBIX SBICHUN M 3aKOHOMEPHOCTEH, 3aKOHOB U TEOPHUH, JaeT
TOYHOE OTIpe/IeNICHUE U MCTOJIKOBAHWE OCHOBHBIX IOHSATHH, 3aKOHOB, TCOPHH, a TAKKE TPABUIHLHOE
ompeseneHrue (PU3NIECKUX BEIMYUH, UX SJIWHHUIl U CIOCOOOB M3MEPCHHS, MPABMIILHO BBITIOJNHSICT
YepTeX M, CXeMbl U TpaduKU; CTPOUT OTBET MO COOCTBEHHOMY ILJIaHy, CONPOBOXKIAET pacckas
HOBBIMU IIPUMEPaMH, yMEET IPUMEHHUTh 3HAHUS B HOBOM CUTYAIMH MTPH BBHITIOJTHEHUH TPAKTHUECKUX
3aJlaHUI; MOKET YCTAaHOBUTH CBSI3b MEXK]ly M3y4aeMbIM U PaHee N3YUYEHHBIM MaTepUajoM IO Kypcy
¢bu3ukM, a TakKe C MaTepuajJoM, YCBOCHHBIM TMpPU U3YYEHUM JPYIHX MPEAMETOB.
OTtMeTKka 4 cTaBUTCS, €CITU OTBET 00Y4aIOLIETr0Cs YA0BIETBOPSIET OCHOBHBIM TPEOOBAHUSAM K OTBETY
Ha OIIEHKY 5, HO JaH 0e3 MCMOJIb30BaHUs COOCTBEHHOTO IJIaHa, HOBBIX MIPUMEPOB, 0€3 MPUMEHEHUS
3HAaHUA B HOBOM cuTyanuu, 0e€3 HCIOJb30BaHHS CBA3EH C paHee M3YYEHHBIM MaTepUaloM U
MaTepHuaJoM, YCBOCHHBIM IMpPU U3YyYEHUU APYTUX IMPEAMETOB; €CIIM YYallUiics JOMYCTHI OAHY
OlIMOKY Ui He 60siee IBYX HEA0UYETOB U MOXKET UX MCIPABUTH CAMOCTOSITENILHO WIIH € HEOOIBILIOMN
MTOMOIIBIO YUUTES.
Ormerka 3 craButcs, eciau OOy4aromIMiics MpPaBHWJIBHO MOHMMAaeT (PU3UYECKYIO0 CYIIHOCTh
paccMaTpuBaeMbIX SIBIICHUI M 3aKOHOMEPHOCTEH, HO B OTBET€ MMEIOTCS OTAENbHBIE MPOOENbl B
YCBOGHUHU BOIIPOCOB Kypca (DU3HUKHU, HE MPENATCTBYIOIINE TaTbHEHIIIEMY YCBOSHUIO IPOTPAMMHOTO
Marepuana; yMEeT TMPUMEHATh TMOJNyYeHHbIe 3HAHMS TMPU PEIIEHWH TMPOCThIX 3aJad ¢
WCIOJIb30BAHMEM TOTOBBIX (OpPMYJ, HO 3aTpydHSETCS MpH pPEIIeHUH 3a7ad, TPeOyroImux
npeoOpa3oBaHusi HEKOTOPHIX (GOpMyJ; OOMyCTHJI He Oosee OgHOW rpyOood ommOku U ABYX
HeZo4YE€TOB, He OoJiee OJIHOM rpyOol U OAHON HerpyOoii ommbku, He Oosiee ABYX-TPEX HErpyObIX
OLIMOOK, OJHON HErpyOol OmMOKK M TPEX HEAOYETOB; JOMYCTUI YETHIPE WM MSATH HEIOYETOB.
OtrMeTKa 2 CTaBUTCS, €CIM OOYydYarOIIUKCA HE OBNAJEN OCHOBHBIMU 3HAaHUSMH M YMEHHUSIMH B
COOTBETCTBUU C TPEOOBAHHSIMHU HPOTPAMMBI M JIOMYCTHJI OOJIbIIE OIMOOK U HEAOYETOB, YEM
HE0OX0IMMO 7S OLIEHKH 3.

Otmetka 1 He cTaBUTCS.

[Ipu oleHMBAaHUM YCTHBIX OTBETOB O0yJarOIIUXCs IEIeCO00pa3HO MPOBEACHHE MOAIEMEHTHOTO
aHalM3a OTBETa Ha OCHOBE MPOTPAMMHBIX TPeOOBAaHUN K OCHOBHBIM 3HAHUSM M YMEHHUAM
oOydaronuxcs, a Takke CTPYKTYPHBIX 3JIEMEHTOB HEKOTOPBIX BUJOB 3HAHUN M YMEHHI, YCBOCHUE
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KOTOPBIX IENIeCO00pa3HO CUUTATh O0s3aTENbHBIMH pe3ylbraTaMu oOydeHus. Huke mpuBeaeHbI
0000111eHHBIE TNIAHBI OCHOBHBIX 3JIEMEHTOB (PM3MUYECKUX 3HAHUU.

QDu3uueckoe asneHue.

1. IIpu3Haku sBICHUS, IO KOTOPHIM OHO OOHAPYKUBAETCS (UM ONPEICTICHHE).
2. YcnoBusl, IpU KOTOPBIX IPOTEKAET SIBICHHUE.

3. CBs13b JAHHOTO SIBJICHUSI C IPYTUMHU.

4. OObsicHEHHE SIBJICHUS HA OCHOBE HAyYHOU TEOPHUH.

5. [Ipumepsl UCI0JIb30BaHUS SIBJIEHUS Ha MPAKTUKE ( IPOSIBICHUS B IPUPOJE)
QDu3uueckuil onvim.

1. Llenb onbiTa

2. Cxema ombITa

3. YcnoBus, npu KOTOPBIX OCYLIECTBIISIETCS OIBIT.

4. Xo omnsITa.

5. Pe3ynbrat onbITa (€ro HHTEPIIPETALINS)

QDu3uueckan genuuuna.

1. Ha3zBaHue BETMUMHEI U €€ YCIIOBHOE 0003HAUYCHHE.

2. XapakTepu3yeMblil 0ObEKT (SBJIEHUE, CBOMCTBO, ITPOLIECC)

3. Onpenenenue.

4. ®opmyna, CBA3BIBANONIASA TAHHYIO BEJIUYHMHBI C JPYTHUMHU.

5. Enunuiel nzmepenus

6. CriocoObl U3MepEeHNUs BETUUNHBI

QDu3uueckuil 3aKou.

1. CnoBecHasi (hopMyIHpPOBKA 3aKOHA.

2. MaremMaTH4ecKoe BBIPAKEHUE 3aKOHA.

3. OnbIThI, NOATBEPKAAIOIINE CIIPABEIMBOCTD 3aKOHA.

4. [IpuMepbl IpUMEHEHHUS 3aKOHA Ha TTPAKTHKE.

5. YciioBusi IPUMEHUMOCTH 3aKOHA.

QDu3uueckas meopus.

1. OnpITHOE 000CHOBAHUE TEOPHUH.

2. OCHOBHBIE MOHSTHSI, MTOJIOKEHHUS, 3aKOHBI TPUHIIUIIBI B TEOPUH.

3. OCHOBHBIE CIEACTBUS TEOPUU.

4. [IpakT4yeckoe NPUMEHEHNE TEOPHUU.

5. I'paHulLibl MPUMEHUMOCTH TEOPHHU.

Ilpuoop, mexanuzm, mauwiuna.

1. Ha3znauenue ycTpoiicTsa.

2. Cxema ycTpoiicTBa.

3. IlpuHuun neicTBUs yCTpOMCTBa

4. TIpaBuJa 1oyb30BaHUS U IPUMEHEHHUE YCTPOICTBA.

QDu3uueckue uzmepeHus.

1. Onpenienenue LeHbl JeJICHUS U TIpe/ieia u3MEepPEeHUsl Ipudopa.

2. Onpenensath aOCOMIOTHYIO IOTPEIIHOCTh U3MEPEHUs Mprbdopa.

3. OTOupate HyKHBIH MPUOOP U MPABUIBHO BKIIOYATh €T0 B YCTAHOBKY.

4. CHuMaThb Moka3aHus Mpubopa 1 3amKChIBaTh X C YI€TOM a0COIIOTHON MOTPENIHOCTH
U3MEPEHUSL.

5. Onpenenars OTHOCUTENBHYIO OTpemHOCTh n3Mepenuit (10-11 kiaccer).
OneHKa NMCbMEHHBIX H KOHTPOJIbHBIX PA00OT.

Otmerka 5 craBuTcs 3a paboTy, BBIIOJHEHHYIO IIOJHOCTbIO 0e€3 OIMOOK U HEeI0YETOB.
OtmeTka 4 craBUTCS 32 pabOTY, BBITOJIHEHHYIO ITOJIHOCTHIO, HO IPY HAJIMYUH B HEl He OoJiee 0JHOM
Herpyooi OLIMOKH " OJIHOTO HEeJo4ETa, HE 6onee TpEX HEZ0YETOB.
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Otmerka 3 cTaBuTCS, €I 00yJarOIIUIACS MPABIIBLHO BBIOJHII He MeHee 2/3 Bcel paboThl MU
JOIMycTHII He OoJiee 0HOM rpy0oii OMMOKHK U ABYX HEIOYETOB, HE OoJiee 0JHOM TpyOOH M OJHOM
HerpyOoit ommOku, He 6osiee TPEX HErpyOBIX OMIMOOK, OTHON HErpyOoii OIIMOKH U TPEX HEOUYETOB,

npu HaTHYUN YETBIPEX-TISITH HEJ0UETOB.
OTMeTKa 2 CTAaBUTCS, €CIM YUCIIO OIMIMOOK W HEMOYETOB MPEBBICHIO HOPMY JUISl OLICHKH 3 WU
MPaBUIILHO BBITOJIHEHO MeHee 2/3 BCeil paboThI.
Otmetka 1 He cTaBHUTCS.

Ouenka NPAKTHYECKUX U JIA00PATOPHBIX padoT.

Otmetka S cTaBuTcs, €cii 00YJaIONIUICS BBITIONHACT paboTy B MOJHOM 00BEME ¢ COOIIOCHUEM
HEOOXOMMOW TOCIETOBATENIFHOCTH TIPOBEJCHUS ONBITOB WM HW3MEPEHUH; CAMOCTOSTENFHO U
panMoHaTbHO MOHTHPYET HE00X0JuMOoe O0OpyHOBaHHE;, BCE OIBITHI MPOBOJUT B YCIOBHSX WU
pexuMax, OOECIEeYHBAIOIINX IIOJyYCHHE IPABHIBHBIX pE3yJIbTAaTOB M BBIBOJOB; COOIIONACT
TpeOOBaHMS TPABWJI TEXHUKH OE30TAaCHOCTH; NMPABWIILHO M AKKypaTHO BBIMIOJHSET BCE 3aITUCH,
TaONMUIIBI, PUCYHKH, YEPTeXH, TpapuKH, BHIUYMCICHUS; TPABWIBHO BBITIOJHIET aHAIU3
ITOIPEITHOCTEN.

OtmeTKa 4 CTaBHUTCS, €CJIM BBITIOJHEHBI TPEOOBAaHUS K OTMETKE S5, HO OBLIO JOMYIIEHO JBa-TPU
HeouéTa, HE 6osee OJTHOM Herpyooit OIIHOKHN u OJTHOTO HeouéTa.
Otmerka 3 craBuTCs, eciau paboTa BBITIOJIHEHA HE MOJHOCTHIO, HO OOBEM BBINMOJIHEHHOW 4YacTH
TaKOB, YTO IMO3BOJISIET TOYYUTh MPABUIIBHBIA PE3YIIbTAT U BBIBO;, €CIIH B XOJI€ TIPOBEICHUS OIBITA
u U3MEPEHUS ObLH JIOIYIIEHBI OIINOKH.
OTtMmeTKa 2 cTaBUTCS, €CIIM paboTa BBITIOJTHEHA HE MOJHOCTBHIO M 00BEM BBHITIOJTHEHHOW YacTh padoT
HE TI03BOJISIET C/IeaTh MPAaBUIBHBIX BBIBOJIOB; €CIIM OTIBITHI, H3MEPEHHS, BEIYUCIICHHS, HAOIIOICHUS
MIPOU3BO/INIIHCH HETPaBUIIBHO.
Otmerka 1 He cTaBuTCH.
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