MHUHUCTEPCTBO NPOCBEHNIEHUA POCCUMCKOM ®EJIEPAIIUA
MunucrepcrBo odpasosanus Kysdacca
AavmuHuctpanus ropoga Kemeposo

MBOY «I'umuazus Ne 71» («Pagyray)
BOPNCOBA

IONNAL Sesiaitnnttacs

BUKTOPOBHA = oyt

PACCMOTPEHO COI'TACOBAHO YTBEPXIEHO
3aM. qupekrTopa no YBP  mupexrop

Moanucaro: BOPVCOBA IONNA
BUKTOPOBHA
DN: cn=5OPVCOBA 0.

Ha 3acenanun
IIE€IarOrNYEeCKOro coBeTa

E.B. Kpasnosa 1O.B. Bopucosa
otr «31» aBrycra 2023 r. ot «31» aBrycra 2023 r.
ITpotoxos Nel
oT «30» aBrycra 2023 1.
PABOYASA ITPOI'PAMMA

yueOHoro npeamera «®u3zuka. ba3oBblii ypoBeHb)

1 ooydaroruxest 10-11 kimaccos

Kemeposo 2023



COJIEP)KAHUE

TIOSICHUTEITBHAST BATIHICKA ..vvneneeeeee et eeeee et e eeneseneeeaeeeaeeenaeeeasenneseaeeennseeaeennaeanesennseeaeeeneeees 3

(0100 (570022112 (S 010) e (5) 2 1. SRS 7

HJIaHI/IpyeMBIC PE3YIIbTAThl OCBOCHUA IIPOT'PAMMEI 110 (1)I/ISI/IKC Ha YPOBHC

CPEIHETO OOIIETO OOPABOBAHMS ...veeeevrerrererreeeasereeeassseesesssseeesssseessssseeessssseesssssssesssseenns 20
JINUHOCTHBIC PEBYIIBTATD ...ceeueevvvereeererrreeeseinnreeeessssnseeeessnassseeesssssssseaessnssssseeesennsnes 20

MeTanPEAMETHBIC PEYIIBTATDL........uvveeeeereerrrreeeeeierreeeeeeanssaeeesssssnreessssssssseeesssssnseees 21

TTPEIMETHBIE PEBYIIBTATBI ..vvveeeeeuuriereeeeesurreeeeensserreeseeanssreeessssnssseeesssssssssesessassseseesnns 24
TEeMaTUUECKOE TTAHUPOBAHME. .....cceeuureeeeuureeaeeatreeesatteeesausteesasnreeesasseeesasneeessneeeesnnseees 29

LO KITACC ettt et et ettt ettt e ettt e e bt e et e e s et be e e e sabe e e e nabeeeeeaaee 29

LT KTTACC ettt ettt ettt e e ettt e e e eab et e e st e e e sabbe e e eaabeee e 44



Pabouyas mporpamMma mno yueOHOMy mnpeamery «®dusuka» (0a30BbI YPOBEHB)
(npeameTHas obnactb «EcTeCTBEHHO-HAyYHBIE IPEIMETHI») BKIIFOUAET MOSCHUTEIBHYIO
3aMUCKY, collepKaHre OOyudeHHUs, TUIAHUPYEMbIE Pe3yJabTaTbl OCBOEHUS MPOrPAMMBbI 110
(pu3KKe, TEMATUYECKOE IIITAHUPOBAHUE.

[losicHuTenbHas 3amMcKa OTpa)kaeT OO0IIME WENH M 3ala4d U3ydeHHs (U3HKH,
XapaKTEPUCTUKY TCUXOJOTHMYECKUX MPEANOCHUIOK K €ro M3y4eHUI0 00yJarolIuMucs,
MECTO B CTPYKType y4eOHOro IUIaHa, a TaKXke IMOAXOAbl K OTOOpY coaepxX aHus, K
OTIPEICNICHUIO TNIAHUPYEMbIX PE3YJIbTaTOB.

Conepxanue oOy4yeHUSI PACKpBIBAET  COAEpXATelbHbIE JIMHUHU, KOTOPbIE
npeajaralorcs s o0s3aTeIbHOT0 M3Yy4YeHUs B KaXKJOM KJlacce Ha YPOBHE CPEIHEro
oO1rero oOpa3zoBaHus.

[Inanupyembie pe3yiabTaTbl OCBOEHHUS MPOrpamMMbl MO (HU3MKE BKIIOYAIOT
JUYHOCTHBIE, METalpeAMETHbIE pe3yJbTaThl 3a BeCh Mepuoa OOYy4YEeHHs Ha YpOBHE
cpenHero oOmiero oopa3zoBaHus, a TAKKe MPEIMETHBIE JOCTHXKEHHUS 00yYarolierocs: 3a
KaXIbIi TO/1 OOyUEeHHUS.

IHOACHUTEJIBHASA 3AIINCKA

[Iporpamma o gusrke 6a30BOro ypoBHS Ha YpOBHE CpEHEr0 00111ero 00pa3oBaHus
pa3paboTaHa Ha OCHOBE IOJIOKEHUM U TPeOOBaHMI K pe3ybTaraM OCBOCHHS OCHOBHOM
oOpazoBarenbHON Tporpammsbl, npeactaBieHHbix B PI'OC COO, a takxke ¢ y4éTom
benepanbHOI paboyeli MporpaMMbl BOCIIUTAHUS M KOHIICTIIIUN MPEToAaBaHus yueOHOTo
npenmera «®duszuka» B 00pa3oBaTelbHBIX opraHusanusax Poccuiickoit deneparumy,
peaTu3yIoNIMX OCHOBHBIE 00pa30BaTeIbHbIE TPOTrPAMMBI.

Conmepxanue mporpaMMbl 1O (U3MKE HampaBieHO Ha (HOpMHpPOBAHUE
€CTECTBEHHOHAYYHOW KapThHBI Mupa oOydarommuxcs 10—11 kimaccoB mpu oOydeHun ux
¢usuke Ha 0a30BOM YypOBHE Ha OCHOBE CHCTEMHO-ICSATEIHLHOCTHOTO TMOAXO/A.
[Iporpamma 1o ¢usuke coorBeTcTBYeT TpeboBanmsiMm @I'OC COO k mmaHupyeMbIM
JUYHOCTHBIM, TPEIMETHBIM M METAlpeIMETHBIM pe3ylbTaraM OOy4YeHUs, a TaKxKe
VYHUTHIBAET HEOOXONMMOCTh pEalH3allid  MEXKIPEIMETHBIX CB3el (QU3HKH ¢
€CTECTBEHHOHAYYHbIMU y4YeOHBIMU IpeIMeTaMu. B Hell onpenensitoTcsi OCHOBHBIE LIENIH
n3y4eHus PU3NKH HA YPOBHE CPEAHETO 00111eT0 00pa30BaHus, TUTAHUPYEMBIE PE3YIIbTaThI
OCBOCHHS Kypca (DM3WKH: JTWYHOCTHBIC, METampeAMETHbIC, MpeaMeTHbIe (Ha 0a30BOM
YPOBHE).

[Iporpamma 1o Qu3KKe BKIIOYAET: IUIAHUPYEMbIE PE3YJIbTaThl OCBOEHUS Kypca

¢bu3uku Ha 6a30BOM YpOBHE, B TOM
4yyCcjie MPEIMETHbIC PE3yAbTaThl IO TrojlaM OOYy4YEHHUs; COMAEpKaHHE

yueOHoro npeaMera «dusukay mno rogam o0ydeHUs.



[Iporpamma mo gu3uKe MOXKET ObITh UCIOJB30BaHA YUUTEISIMU KaK OCHOBA IS
COCTaBJIEHMsI CBOMX pabouux mnporpamm. llpum paszpaborke pabGoueill mporpamMmbl B
TEMaTHYE€CKOM IUIAHUPOBAHUU JOJKHBI OBITh YYTEHBI BO3MOXXHOCTH HMCIOJIb30BaHUS
ANEKTPOHHBIX (tupoBBIX) 00pa3zoBaTeIbHBIX pecypcos, SIBJISTFOLIUXCS
y4eOHOMETOIMUECKUMU MaTepraiamMu (MyIbTUMEIUNHHBIE MPOrPaMMBbl, JIEKTPOHHBIE
y4eOHUKM U 3aJJaYHUKH, 3JIEKTPOHHbIE OWONMOTEKH, BUPTyalbHbIE JIabOpaTopuH,
UTPOBbIE  MPOrpamMMbl, KOJUIEKUMU HUPPOBBIX  00pa30BaTEIbHBIX  PECYPCOB),
peanu3yIoMUMHI TUJIAKTHYECKUE BO3MOKHOCTU MH(OPMAIIMOHHO-KOMMYHUKAITMOHHBIX
TEXHOJIOT U, COiepKaHNuEe KOTOPBIX COOTBETCTBYET 3aKOHO/IATEILCTBY 00 00pa30BaHUH.

[Iporpamma 1o (¢u3UMKE HE CKOBBIBAET TBOPYECKYI) WHUIIMATHBY YUYUTENIEH U
PEIOCTaBISAET BOBMOKHOCTD JIJISI pealiu3allii Pa3IuyHbIX METOJIMUYECKUX TOJIXOMI0B K
opraHuzanuu oOydeHus: (GU3UKEe TPU YCIOBUU COXPAHEHHUsS 00s3aTeIbHON YacTu
CollepKaHus Kypca.

dusnka Kak Hayka o Hanbosee OOIIMX 3aKOHAX MPUPOJBI, BHICTYIAs B KAa4eCTBE
y4eOHOT0 MpeaMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIAJ B CHUCTEMY 3HAHUN 00
okpyxarwtmiemM wMupe. IlkonpHBIH Kypc GHU3MKH — CHCTEMOOOpa3yroIuid s
€CTECTBEHHO-HAYYHBIX YUEOHBIX MPEAMETOB, MOCKOJIbKY (hHU3MUECKHE 3aKOHBI JIekKaT B
OCHOBE TMPOIIECCOB W SBJIEHUN, HU3YYaeMBIX XHMHEH, Ouonorueit, ¢uznueckon
reorpadueii u acrpoHomuei. Vcrnonb3oBaHWe M aKTUBHOE MPUMEHEHHE (HU3MUECKUX
3HAHMM ONpeNessieT XapakTep M pa3BUTHE pPa3HOOOpA3HBIX TEXHOJOTUH B cdepe
SHEPIreTHKH, TPAHCIOpPTa, OCBOCHHMS KOCMOCA, MOJYYEHUSI HOBBIX MAaTepHalioB  C
3aITaHHBIMU CBOMCTBaMHM W Jpyrux. M3yueHuwe (Pu3NKH BHOCHUT OCHOBHOH BKJIaJ B
dbopMHupOBaHUE €CTECTBEHHO-HAYYHON KapTUHBI MUpa 00yJaromuxcs, B popMupoBaHHe
YMEHHUI TNPUMEHATh HAy4YHBI METOHA TO3HAHHWS TPU BHIOJIHEHUH HMHU Yy4eOHBIX
UCCIIEOBAHUM.

B ocHOBY Kypca ¢u3uKH IS YPOBHS CPEIHET0 00IIero oOpa3oBaHUsl TOJIOKEH PSIJT
UJel, KOTOPbIE MOYXKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 MOCTPOEHUS.

Hoes yenocmuocmu. B COOTBETCTBUM C HEW KypC SABISETCS JIOTMYECKHU
3aBEpIIEHHBIM, OH COIEPXKHUT MaTepuall M3 BCEX pa3lesioB (PU3MUKH, BKIIOYAET Kak
BOIIPOCHI KJIACCUYECKOM, TaK M1 COBPEMEHHOU (U3HKH.

Hoes eenepanuzayuu. B cooTBeTCTBUU ¢ HEW Marepuan Kypca pusuku oObeanHEH
BOKpyr (Qusmyeckux Tteopuil. Bemymmm B Kypce sBusercs (opmupoBaHue
MPEACTABICHUN O CTPYKTYPHBIX YPOBHSAX Marepuu, BEIIECTBE U IOJIE.

Hoes eymanumapusayuu. EE peanuzanusi NOpeAnoyaraeT HUCMOIb30BaAHUE
TYMaHUTApHOTO MOTeHIIUANa (PU3NYECKON HAYKH, OCMBICICHUE CBSI3U PA3BUTHUS (PU3UKU
C pa3BuUTHEM OOIIECTBA, a TaKXe C MHPOBO33PEHUYECKUMH, HPABCTBEHHBIMU U
AKOJIOTMYECKUMU TTPoOIeMaMu.

Hoes npuxnaonoti nanpasnrennocmu. Kype (usuku npeanonaraeT 3HaKOMCTBO €
IIUPOKUM KPYTOM TEXHUYECKUX U TEXHOJIOTUUECKUX MPUIOKEHUN U3YUEHHBIX TEOPUN U
3aKOHOB.



Hoes sxonocuzayuu peannsyercs MOCPEICTBOM BBEICHUS dIIEMEHTOB COIEPIKaHuU,
MOCBSAUIEHHBIX 3KOJIOIMYECKUM MpoOJieMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBl  C
pa3BUTHEM TEXHUKU M TEXHOJOTHW, a TaKkKe OOCYXIEHHS MpOoOJIeM paluuoOHAIBHOTO
IIPUPOAOIIOJIB30BAHUS U SKOJIOTNYECKON OE€30MaCHOCTH.

Crep>XHEBBIMM 3J€MEHTaMU Kypca (U3MKH Ha YPOBHE CpPEIHEro OOILero
oOpa3zoBaHusi ABIAIOTCS (u3nueckue Teopuu ((HOpMUPOBAHHUE MPEACTABICHUA O
CTPYKTyp€ MOCTPOEHUs (PU3NYECKON TeOopHuH, poid (YyHIAMEHTAJIbHBIX 3aKOHOB U
MPUHIIMIIOB B COBPEMEHHBIX MPEJCTABICHUAX O MPUPOJIE, TPAHULAX MPUMEHUMOCTHU
TEOpUH, JJI ONTMCAHUS €CTECTBEHHO-HAYUYHBIX SIBICHUM U MPOLIECCOB).

CucTeMHO-/1esITeIbHOCTHBIN MOJIX0/1 B Kypce (PU3UKH pean3yeTcs Mpexae BCero 3a
CUu€T OpraHu3alii SKCIEPUMEHTAJIBLHON AesTenbHOCTH oOywatomuxcs. s 0a3oBoro
YpPOBHS Kypca (PU3MKU — 3TO UCTIIOJIB30BaHUE CUCTEMbI (DPOHTAIIBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U JTAOOPATOPHBIX PabOT, KOTOpPBIE B IpOrpaMme 1o pusuke 00beAMHEHbBI
B OOIIMI CIIMCOK YUEHUUYECKUX MPAKTHUECKUX paboT. BrigeneHune B yka3aHHOM NepeyHe
naboparopHbIX pabOT, MPOBOAMMBIX JJIsI KOHTPOJSL M OLIEHKH, OCYIIECTBISIETCS
y4aCTHHKaMH 00pa30BaTeNIbHOTO MPOIECCa UCXOs U3 OCOOEHHOCTEH TUIAHUPOBAHUS U
ocHaueHus kabunera ¢usuku. [Ipu sToM obecnieunBaeTcs oBiaieHue 00y4YaroIUMHUCS
YMEHUSMH INPOBOJUTH KOCBEHHBIE HW3MEPEHUs, MCCIECIOBAaHUS  3aBUCHMOCTEH
(¢u3nUyecKux BEIUYMH U IOCTAHOBKY OIBITOB IO NPOBEPKE MPEAJIOKEHHBIX THIIOTES.

Bonbiioe BHUMaHKE yIEseTCsl PEIICHUIO pacU€THRIX U KaYeCTBEHHBIX 3a1a4. [lpu
TOM JJisi pacy€THBIX 3aJay TPUOPUTETOM SIBISIOTCS 3aJadyd C SBHO 3aJaHHOU
¢uznueckol  MOMIENbI0, TMO3BOJSIONIME  TPUMEHSITh  W3YUYEHHBIE  3aKOHBI U
3aKOHOMEPHOCTH KaK U3 OJHOTO pasfieNia Kypca, TaKk U UHTETPHUPYs 3HAHUS U3 PA3HBIX
paznenoB. {7 KaueCTBEHHBIX 3a7lad MPUOPHUTETOM SIBISIOTCS 3a/laHus Ha OOBSICHEHUE
NpoTeKaHus (PU3NYECKUX SIBICHUN M MPOIECCOB B OKPYKAIOIIEH >KU3HH, TPEOYIOIIUE
BbIOOpa (hM3HUECKON MOJIEIH IJIsi CUTYalluH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpeboBanusmu OI'OC COO k marepuanibHO-TEXHHUYECKOMY
o0ecriedeHnto yueOHoro mpoiiecca 0a30BbIi YpOBEHb Kypca (PU3MKH HAa YPOBHE CPEIHETO
oOmrero oOpa3oBaHMs JOKEH U3y4aThCs B YCIOBHSIX MPEIMETHOTO KaOWHeTa (U3HKU
WJIU B YCIIOBUSIX MHTETPUPOBAHHOTO KAOMHETA MPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.
B kabunere Qu3uku MODKHO OBITH HEOOXOmMMMOE J1abopaTopHOE OOOpYIOBaHHUE IS
BBHITIOJTHEHUSI YKa3aHHBIX B TIPOTPaMMe MO (PU3UKE YICHUIECKUX MPAKTUIECKUX padboT U
JEMOHCTPALIHOHHOE 00OpYAOBAHHUE.

JleMoHCTpanmmoHHOe 000pynoBaHHe (HOPMUPYETCS B COOTBETCTBUU C MPUHITUTIOM
MHUHHMAJbHON JIOCTaTOYHOCTH M O00ECleYuBaeT IOCTAHOBKY MEPEYUCICHHBIX B
nporpaMMme Mo (PU3UKE KIIOUEBBIX JIEMOHCTPALMN [Ji1 HCCIEHOBAaHUS H3Y4aeMBbIX
SIBIICHUM U MPOIECCOB, SMIUPUUYECKUX U (DYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUUYECKUX
MIPUMEHEHHM.

JlabopaTtopHoe oOopygoBaHUE Il YYEHMYECKHX  MPAKTHUYECKUX  padoT
dbopMupyeTCcs B BUJE TEMAaTUYECKUX KOMILIEKTOB M O0ECIIEUHUBAECTCS B pacy€Te OJTHOTO
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KOMIUIEKTa Ha JBYyX oOOydaromuxca. TeMaTuuyecKkue KOMIUIEKTBl J1abopaTopHOro
000pyI0BaHUS JTOJKHBI OBITh NOCTPOEHBI HA KOMIUIEKCHOM HCIIOJIb30BAHUH aHAJIOTOBBIX
U UUPPOBBIX NPUOOPOB, a TAKKE KOMIBIOTEPHBIX H3MEPHUTENBHBIX CHUCTEM B BHJIE
U (POBBIX JTa0OPATOPUIA.
OCHOBHBIMM LENSIMU U3y4eHHs (PU3MKH B 00mEeM o0Opa30BaHUU SIBISIIOTCS:
(dopMupOBaHNE UHTEpPECA U CTPEMIIEHUS! 00yUaIOIUXCA K HAYYHOMY U3yYEHUIO

IMpHUPOALI, PAa3BUTHC UX MHTCIUICKTYAJIbHBIX U TBOPUCCKUX CHOCO6HOCTCﬁ;
pPa3BUTHUC HpeIICTaBJ'IeHI/Iﬁ O HAYYHOM MCTOJC ITO3HAHUA U q)OpMI/IpOBaHI/IC

NCCJICAOBATCIIbCKOTO OTHOMICHUA K OKPYXKAIOIIHUM SBJICHUSAM, q)OpMI/IpOBaHI/IC HAay4YHOTr'O
MUPOBO33PCHUA KaK PE3yJibTaTa U3YUCHUA OCHOB

CTpOCHUA MATCpUN U q)YHI[aMeHTaJIBHBIX 3aKOHOB (1)1/131/IKI/I, q)OpMI/IpOBaHI/Ie YMGHI/Iﬁ
OOBSCHSATD SIBJICHHS C MCITOJIb30BaHUEM (I)I/ISI/I‘IGCKI/IX

3HAHUHN U HAYYHBIX 1OKa3aTCJIbCTB, q)OpMI/IpOBaHI/Ie HpeHCTaBHCHHﬁ 0 poJIn (1)I/ISI/IKI/I JJIA

pPas3BUTHUA APYTUX CCTCCTBCHHBIX HAYK, TCXHUKU U TEXHOJIOTHH.

JlocTikeHrne 3THX 1efield 00ecreyrBaeTCsl pPEelIeHWEM CIEAYIIUX 3a7ad B
npolecce u3ydeHus Kypca (U3MKA Ha YpPOBHE CpeAHero oOIero oOpa3oBaHUS:
NpUOOPETeHNE CUCTEMbl 3HaHMI 00 00ImMKX (U3MUYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpHUAX, BKIIOYAS MEXaHUKY, MOJCKYISIPHYIO (PU3UKY, DJIEKTPOAMHAMHKY, KBAHTOBYIO
bu3MKy 1 371eMeHThl acTpou3uku; GopMHUPOBAHNE YMEHHN IPUMEHSITh TEOPETUUECKHUE
3HAHMS 17151 OOBSCHEHUS

bu3nuecKux SBICHUNM B TMPUPOAEC M NS TPHUHATHS TPAKTHUECKUX pEUICHUH B
MOBCEIHEBHOM KM3HU; OCBOCHHUE CIIOCOOOB PEIICHUS Pa3INYHbIX 33]1a4 C SBHO 3a/1aHHON
¢uznueckoit MoAeNnblo, 3aJad, IMOIPa3yMEBAIONIMX CaMOCTOATENBHOE CO3/IaHUe
duznueckoit MO/IeNy, aIeKBaTHOW yCIOBUSM 3aJ1aui; TOHUMaHue (PU3NIECKUX OCHOB U
MIPUHIUIIOB JICMCTBUSI TEXHUYECKUX YCTPOUCTB U

TEXHOJIOTMYECKUX TPOLIECCOB, MX BIUSHUS Ha OKPYXAWOIIYIO Cpely; OBIAJCHUE

METO/IaMH CaMOCTOSITEILHOTO TJIaHUPOBAHUS U MPOBECHUS
bu3nUeCKNX SKCIIEPUMEHTOB, aHAIM3a W MHTEPIpETAlui MHPOPMAIIUU, OTPEIACICHUS
JIOCTOBEPHOCTHU TMOJIYYEHHOTO PE3YJbTaTa; CO3JaHUE YCIOBUW ISl Pa3BUTUS yYMEHUU
MPOEKTHO-UCCIIEI0BATEIbCKOM,

TBOPYECKOU I€SITETBHOCTH.

Ha wu3yuenune ¢usuku (0a30Bbld YpPOBEHb) Ha YPOBHE CpPEIHEro OOIIero
oOpazoBanust orBoauTcsi 136 gacos: B 10 xmacce — 68 gacoB (2 yaca B Hepeno), B 11
Kiacce — 68 yacoB (2 yaca B HEEIIO).

[Ipennaraemslii B mporpamMme no (pu3nke nepeueHb Ja00paTOPHBIX U MPAKTUUECKUX
paboT SBISIETCS PEKOMEHOBAHHBIM, YUUTEIb JIeJIaeT BHIOOP MPOBEACHUS J1a0OPATOPHBIX
paboT U OMBITOB C YUYETOM UHAMBUIYAJIbHBIX OCOOEHHOCTEH 00YUYaIOIINXC .

JIroGas pabouasi mporpamMMma JIOJKHA TOJHOCTBIO BKJIIOYATh B CEOsl collepiaHue
JTAHHOM MIPOTrpaMMBbI 10 (PU3UKE.



B otaenbHbIX ciayyasx Kypc (GuU3HMKH 0a30BOr0 YPOBHS MOXKET M3ydaThCsi B 00bEME
204 yaca 3a aBa roma obyuenust (3 u B Hemenmo B 10 u 11 kimaccax). B atom cinydae
yBeJIMUMBaeTCs He MeHee 4yeM 10 20 4 pe3epBHOE BpeMsi, KOTOPOE HCIOIb3yeTCA
yuuTelleM /s M3y4YeHHs] BONPOCOB, TECHO CBS3aHHBIX C BBIOPAHHBIM MpoduiIemM
oOyyeHusi, U yBeIMYMBAEeTCs yuyeOHas Harpys3ka, OTBOAMMAs Ha M3yYECHUE MEXAHMKH,
MOJIEKYJIIPHON (PU3UKH U ANEKTPOAMHAMUKH, 32 CUET PACIIMPEHUS YHCIIa JIabOpaTOPHBIX
paboT HCCIIE0BATENbCKOTO XapaKTepa U YPOKOB PEIICHHs KaueCTBEHHBIX U PAaCUETHBIX
3a/ad.

COAEP KXAHHUE OBYYEHUA

10 KJIACC Paznen 1. @u3nka 1 MeTOAbl HAYYHOI'0 O3HAHUS
®duszrka — Hayka o npupoje. HayuHble MeTo/Ibl MO3HAHUS OKPYKAIOIIET0 MUPA.
Ponb sxcriepuMenTa 1 TEOpUU B IIpOLIeCcCe MO3HAHUS MPUPOJIbI. DKCIIEPUMEHT B (PUBHKE.

MO}IGHI/IpOBaHI/IC (1)H3H‘1€CKI/IX SIBJICHUN U IMponIccCoB. HaquIﬂe THITIOTEC3HI.
dusznyeckue 3aKOHbI U TCOPHH. FpaHI/IIIBI IMPUMCHHUMOCTH (I)I/ISI/I‘IGCKI/IX 3aKOHOB.

HpI/IHIII/IH COOTBECTCTBHA.

Ponb u MecTo ¢u3uku B GOpMHUPOBAHUH COBPEMEHHOM HAyYHON KapTUHBI MUpPA, B
MPAKTUYECKOU JIEITETbHOCTH JIOICH.
Jlemoncmpayuu

AHAJIOTOBBIC B LII/I(i)pOBLIe HU3MCPHUTCIIBHBIC HpI/I60pBI, KOMITBOTCPHBIC JATYNKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuxa

Mexanunueckoe ABuxeHrne. OTHOCUTEIBHOCTh MEXAHUYECKOTO ABMKEHUA. CucteMa
orcuéra. Tpaekropus.

[lepemenienne, CKOPOCTh (CpenHsIst CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHHE
MarepuaJbHON TOYKH, UX MPOEKIIMU HA OCU CUCTEMBI KoopauHart. ClioxeHue
MEPEMENICHHUN U CII0KEHUE CKOPOCTEN.

PaBHOMepHOE U PaBHOYCKOPEHHOE IPSMOJIMHENHOE JIBUKEHUE.

I'padukn 3aBUCUMOCTH KOOPIUHAT, CKOPOCTH, YCKOPEHUS, ITyTH U TIEPEMEIICHUS
MarepuaIbHON TOYKH OT BPEMEHH.

CBoOomHOE mazicHue. YCKOpeHHe CBOOOTHOTO MaACHUS.

KpuBonunerinoe nuxenue. J[BHKEHHE MaTEpUATBHOW TOYKH MO OKPYKHOCTH C
MOCTOSIHHOM 10 MOIYIIO CKOPOCTBHIO. YIJTIOBasi CKOPOCTh, JIMHEMHAsI CKOpOCTh. [lepuon u
yacToTa ooparieHus. I{[eHTpocTpeMUTETbHOE YCKOPEHHE.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE NMPUMEHECHHUE: CIUAOMETP, ABHKECHHE
CHApsJI0B, IICTTHBIE U PEMEHHBIC MEPEIAYH.



Jlemoncmpayuu
Mopenb CHCTEMBI OTCUETA, WJUIKOCTPAIMS KUHEMATHYECKUX XapaKTePUCTUK
JIBHKCHUSL.

[IpeoOpazoBanue TBUKEHHI C UCIIOJIb30BAHUEM MPOCTHIX MEXaHU3MOB.
[lagenue Ten B BO3yXe U B pa3peKeHHOM IIPOCTPAHCTBE.

HaGmronenne nBWxeHUs Tena, OpPOIIEHHOTO IO YIIOM K TOPHU30HTY U
TOPU30HTAJIBHO.

N3mepenue yckopeHusi CBOOOIHOTO MaJIEHUS.
Hamnpasnenue ckopocTH pu JBUKEHUHU 1O OKPY>KHOCTH.
Yyenuueckuii skcnepumenm, nabopamopHwie pabomaoi

I/I?)y‘IGHI/Ie HCPAaBHOMCPHOTO JBWKCHUA C IMCJIbIKO OIPCACICHUSA MTIHOBCHHOM
CKOpPOCTH.

UccnenoBanne COOTHOIIEHUS MEXIY MYTAMH, HPOUJACHHBIMU TEJIOM 3a
MOCJIEI0OBATEbHBIE PABHBIE MPOMEKYTKH BPEMEHH MPU PABHOYCKOPEHHOM JIBUKEHUU C
Ha4YaJIbHOM CKOPOCTBIO, PABHOW HYIIIO.

I/IsyquI/Ie ABWIXCHUA IapyUKa B BSI3KOM KHUIOAKOCTH.

I/I3y‘{€HI/I€ JABUIXKCHUA TCIIA, 6pOIH€HHOFO TOPU30OHTAJIBHO.

Tema 2. /lunamuxa
[Tpunaumn otHocutensHOCTH [anmunes. Ilepsoiii 3akoH HeroTtoHa. MHepuumanbHbIe
CHUCTEMBI OTCYETA.

Macca tena. Cuna. Ilpunnun cynepno3unuu cui. Bropo#t 3akoH HerotoHa miid
MarepualibHOM TOUKH. TpeTuii 3akoH HproTOHA 1111 MarepraibHBIX TOYEK.

3akoH BceMupHOro Tsarorenus. Cuna tsxectd. [lepBas kocMuueckass CKOPOCTb.

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

Tpenue. Buael Tpenus (mokos, ckoibxkeHus, kadeHus). Cuna tpenus. Cyxoe
Tperue. Cuiia TpeHUs CKOJbKEHUS U cuiia TpeHus nokos. Koaddunuent tpenns. Cuna
CONPOTHUBIICHHUS TIPU IBUKCHUU TeJa B )KUJIKOCTH WIIU ra3e.

[TocTynartensHOE U BpalaTeIbHOE ABHKEHUE a0COIIOTHO TBEPIOTO Tea.
MOMEHT CuJIbl OTHOCUTEIIBHO OCH BpamieHus. [lnedo cuibl. YCI0BHS paBHOBECHS
TBEPAOTO Tea.

TexHn4ecKue ycTpoucTBa U NPAKTUYECKOE TPUMEHEHHNE: TOAUIUITHUKH, JBUKCHUE
HCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu
SIBrieHre MHEPIUH.
CpaBHeHME MacC B3aUMOJCHUCTBYIOIINX TEI.
Bropoii 3akon HeroToHA.

N3smepenue cui.



CnoxxeHue cul.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JIe(hopMaIiiu.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOABEME U TTAJICHUM.

CpaBHEHME CUJT TPEHUS TTOKOS, KAYEHHS U CKOJIBKEHHUS.

VYcmoBust paBHOBECUs TBEPIOTO Tea. Buabsl paBHOBECHS.
Yuenuueckuii sxcnepumenm, nabopamopnule pabomur N3yuenue

JBIKEHUS OpycKa M0 HAKJIOHHOM TJIOCKOCTH.

UccnenoBanue 3aBUCUMOCTH CHJI YNPYTrOCTH, BO3HUKAIOUIUX B MPYXKHUHE U
PE3UHOBOM 00pasiie, OT ux jaedopMaIuu.

Hccnenoanue yCJIOBI/Iﬁ PaBHOBCCUA TBépI[OFO TCJ1a, MMCIOIICIO OCh BpalllCHUA.

Tema 3. 3akonvl coxpanenus 6 mexanuke

Nmmynbsc MarepualibHON TOYKHM (TeJa), CUCTEMbI MaTepHalbHBIX To4YeK. Mmmymnbe
CWJIbl W W3MEHCHHE HUMIYJIbCa TeJla. 3aKOH COXpaHEHUs HMITyJbca. PeakTuBHOE
IBIDKCHUE.

Pabora criibl. MOIIHOCTE CHJIBL.

Kunernueckass  sHeprus MaTepuaibHON  TOYKH. Teopema 00

W3MEHEHUU KUHETUYECKON SHEPTUH.

[TorennuanbHas sHeprus. IloTeHManbHass SHEpPrus ymnpyro aeGpopMHPOBAHHOU
npyxuHbl. [loTeHIInanpHas 3Heprus Tejia BOJIU3H MOBEPXHOCTH 3EMJIH.

[ToTenuanbpHpIe U HEMTOTEHITMAIbHBIC CUITBI. CBSI3b Pa0OTHI HEMOTCHITHAIBHBIX CHII
C U3MEHEHHUEM MEXaHUUYECKON SHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHECHHSI MEXaHUYECKOU
SHEPIUH.

VYhpyrue u Heynpyrue CTOIKHOBEHUS.

TexHU4eckue YyCTpPOMCTBA W MNPAKTUUYECKOEC NPUMEHEHHE: BOJAOMET, KOMED,
MPY>KUHHBIN MUCTOJIET, IBUKCHUE PAKET.
Ilemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

ITepexon moTeHIMATBLHON YHEPTUHA B KHHETHYECKYIO 1 OOpaTHO.
Yuenuuecxuii sxcnepumenm, nabopamophvie pabomaol

N3ydenue abCONMOTHO HEYNPYTOro yaapa ¢ MOMOIIBIO JBYX OJWHAKOBBIX HUTSIHBIX
MasiITHUKOB.

Hccnenoanue cBsi3u pabOTHI CUJIBI C KBMEHEHUEM MEXaHWUYECKOM YHEPTIUu Tejaa Ha
MIpUMEPE PACTSIKEHHUST PE3UHOBOTO JKI'yTa.



Pasznen 3. MonekyasipHasi pu3uKa M tTepmoauHamuka Tema
1. OcHo6bl MONEKYNIAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TOJOKEHUSI MOJICKYJISIPHO-KUHETUYECKOW TEOPUM M HX OMNBITHOE
o0ocHoBanue. bpoyHoBckoe aBwxenue. [Auddysua. Xapakrep IBUKEHHUS U
B3aUMOJICUCTBUS YAaCTUL BellecTBAa. MoJesii CTPOEHHUS Ta30B, ) KUIAKOCTEN U TBEPABIX TEII
1 00BSICHEHHE CBOMCTB BEIECTBA HA OCHOBE ATUX Mojieseil. Macca u pa3Mepbl MOJIEKYII.
KonuuectBo Bemectna. [loctosinHas ABoraapo.

TeroBoe paBHOBecue. Temmeparypa u e€ wusMmepenue. Illkana Ttemmeparyp
Llenbcus.

Mopnens uaeanbHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYISIPHO-KUHETUYECKOU
TEOPHUH UJICATBLHOTO Ta3a. AOCOIOTHAS TeMIIepaTypa Kak Mepa cpeaHel KHHETUYECKOM
SHEPryHU TEeIUIOBOTO ABMKEeHUA yacTull rasza. [llkana remneparyp KensBuna. ['a3oBbie
3akoHbI. YpaBHeHUE MenaeneeBa—Knaneitpona. 3akon Jlansrona. M3onpoieccsl B
U7IcalIbHOM T'a3e C MOCTOSHHBIM KOJIMUYECTBOM BellecTBa. [ paduueckoe mpencrapieHue
M30MPOLIECCOB: U30TEpPMa, U30X0pa, u300apa.

TexHnueckue yCTpoicTBa U MPAKTUUECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.
Jlemoncmpayuu

OnbIThI, JOKa3bIBAIOUIUE TUCKPETHOE CTPOEHHUE BellecTBa, (poTorpaduu MOIeKyl
OpraHU4YeCKUX COCANHECHUMN.

OnpiTel 0 TUDPY3UH KUIKOCTEH U ra30B.

Monenb OpOyHOBCKOTO JABUKECHHUS.

Mogpenb onsita IlTepHa.

OnBIThI, TOKa3bIBAOIINE CYIIECTBOBAHUE MEKMOJIEKYJIIPHOTO B3aUMOIECHCTBUSI.

Mopnens, WUTIOCTpUPYIOLIas PUPOAY JABIEHHUS T'a3a HA CTEHKU COCY/a.

OMNBITHL, WUTIOCTPUPYIOIINE YPABHEHHE COCTOSIHUS UA€ATIbHOTO ra3a, U30MpOIECCHI.
Yyenuuecxuii sxcnepumenm, nabopamopHvie pabomaoi

OmnpeneneHue Macchl BO3AyXa B KIACCHOW KOMHATe Ha OCHOBE M3MEpPEHUN 00bhEMa
KOMHATBhI, JABJICHUS U TEMIIEpaTypbl BO3AyXa B HEW.

UccnenoBanne 3aBUCUMOCTH MEXK/Y MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO Ta3a.
Tema 2. Ocnoebl mepmoOUHAMUKU

TepmonuHamuueckass  cucteMa.  BHyTpeHHss DHEPIus

TEPMOJMHAMHUYECKON CUCTEMBI U CIIOCOOBI €€ n3MeHeHus. KonuecTBO TETIOThI U
pabota. BHyTpeHHsIq SHEprus OAHOATOMHOTO UJealibHOTO raza. Buasl Temionepeaayuu:
TEIUIONPOBOAHOCTh, KOHBEKIINSI, U3JIyUYECHHUE. YIEIbHAsA TEIUIOEMKOCTh BEIIECTBA.
KonnuectBo TENMnoOTH mpH TEIIONEpEaaYe.
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[lonstue 00 aguadbarnom npouecce. [lepBrlil 3akoH TepMoguHaMuKy. [IpuMenenne
MEpPBOro 3aKOHAa TEPMOAMHAMUKHM K M3ompoueccam. I'paduueckas uHTeprpeTanus
paboTHI Taza.

BTtopoii 3akon TepmoauHamuku. HeoGpaTuMOCTh MPOIECCOB B IPUPOIE.

Ternnosble MamuHbl. [TpuHuMnBl AecTBUS TemioBbIX MamuH. [IpeoOpa3zoBanus
SHEPruu B TEIJIOBBIX MalnHaX. KoadpuimeHT none3Horo AeHCTBUS TEIIOBO MAILIMHBI.

Huxn KapHo u ero xod)@PUIMEHT MOJE3HOTO MEUCTBUS. DKOJIOTHYECKUE MPOOIEMBI
TETJIODHEPTETUKH.

TexHH4ecKue yCTporWCTBa M MPAKTUYECKOE NMPUMEHEHHE: JIBUTATE]Ib BHYTPEHHETO
CropaHusi, ObITOBOM XOJIOIUILHUK, KOHIUITUOHED.
Jlemoncmpayuu

N3menenne BHyTpEHHEH YHEPTUH TeJIa MPY COBEPIIICHUHU PAOOTHI: BEUIET MTPOOKH M3
OyTBUIKH MO JISHCTBUEM CXKATOTO BO3TyXa, HarpeBaHue d(pupa B IaTyHHOU TPYOKe MyTEM
TpeHUs (BUICOACMOHCTpAIUS).

N3meHeHre BHYTpEHHEN SHEpruu (TeMIeparypsl) Tejla Ipu Tersionepeaaye.

OmnbIT 0 aabaTHOMY PACIIMPEHHUIO BO3AyXa (OIBIT C BO3AYIITHBIM OTHUBOM).

Monenu mnapoBoi TypOWHBI, JBUraTelis BHYTPEHHETO CropaHusi, pPEaKTHUBHOIO
JIBUTATEJIS.

Yyenuueckuii sxkcnepumenm, nabopamopHie pabomaol
N3mepenue yaenbHOM TENI0EMKOCTH.

Tema 3. Azpezamnuie cocmoanusn eeujecmea. Pazosvie nepexoonl
[Tapoobpa3zoBanue u konaeHcamus. Mcnapenne u kunenue. AOCOIIOTHAS U

OTHOCHUTEJIbHAA BJIAXXHOCTh BO3AYyXa. Hacrwimennsri nap. YaenapHas
TEIJI0Ta MapooOpa30BaHUs. 3aBUCUMOCTh TEMIIEpaTyphbl KUTICHHUS OT JIaBJICHHS.
Teépmnoe teno. Kpucrannuueckue u amopdHbie Tena. AHU30TPOMHS CBOMCTB

KPUCTAJIOB. Kunkue  kpuctamibl. CoBpeMEHHBIE MaTepHualbl.
[InaBneHne W KpucTaUIM3alus. YAelabHas TeIuioTa IuiaBieHus. Cyoiumarus.
VYpaBHeHUE TEII0BOroO OaiaHca.

TexHu4eCcKue yCTpoMcTBa U MPAKTUUECKOE MPUMEHECHUE: TUTPOMETP U
MICUXPOMETP, KAJIOPUMETP, TEXHOJIOTHU MOJYUYCHHUSI COBPEMEHHBIX MaTepHUalioB, B TOM
YHCJIE HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu
CaolicTBa HACHIIIIEHHBIX MAPOB.

Kurnienue npy moHMXEHHOM JIaBIICHUHU.

CnocoObl u3MepeHus BIaKHOCTH.

HaGnionenne  HarpeBaHuss ¢ IUIABICHUS  KPUCTAJUIMYECKOTO  BEIECTBA.
JleMOoHCTpauus KpUCTaJJIOB.

11



Yuenuueckuii skcnepumenm, nabopamophwvie pabomuwi
N3mepenue 0THOCUTETLHOM BIAKHOCTH BO3/1yXa.

Pasnen 4. duexrponunamuka Tema
1. dnekmpocmamuxa

Onexrpuszanus Tejl. ODJIEKTpUUYECKUU 3apsi. [[Ba Buaa SIEKTPUUYECKUX 3apsiIOB.
[IpOBOIHUKHN, NUAIEKTPUKUA U MOITYNPOBOAHUKH. 3aKOH COXPAHEHHMS DJIEKTPUYECKOTO
3apsaa.

B3anmopeiicteue 3apanoB. 3akoH Kynona. TodeyHbIl ANEKTPUYECKUI 3apsii.
Onexrpuueckoe nojie. HampsEHHOCTh 3JIeKTprUUeCcKoro noiid. [IpuHiun cynepno3suunu
ANEKTPUUECKUX MOJEH. JIMHUM HANPsSY)KEHHOCTH 3JIEKTPUYECKOTO TOJIS.

PabGora cun anekrpocrarnueckoro mosns. [loreHuuman. Pa3HOCTh MOTEHIMAIOB.
[IpoBOIHUKM W JWANEKTPUKU B DJIEKTPOCTATUYECKOM Tone. Jludnmekrpuueckas
IPOHUIIAEMOCTb.

OnexkrpoéMkocTb. KonaeHcaTtop. ONEeKTpOEMKOCTh IUIOCKOTO —KOHJAEHCATOpa.
OHeprus 3apsiKEHHOTO KOHJIEHCaTopa.

TexHuueckue yCTpoOilCTBA M  NPAKTUYECKOE MPUMEHEHHUE:  DIIEKTPOCKOT,
AIIEKTPOMETP,  ANIEKTPOCTAaTHYECKas  3allluTa,  3a3eMJIEHHE  DIIEKTPONpUOOpOB,
KOHJIEHCATOp, KOMUPOBAJIbHBIN anmnapar, CTPYHHBIN OPUHTED.

Jlemoncmpayuu

YCTpOUCTBO M NMPUHIUN AEUCTBUS DIICKTPOMETPA.

B3aumMogeicTBrue Ha3IEKTPHU30BAHHBIX TEIL.

DNEKTPUUYECKOE MOJE 3apSHKEHHBIX TEN.

[TpoBOHUKY B 3JEKTPOCTATUYECKOM IIOJIE.

DrnekTpocTarnyeckas 3aluTa.

JIMPNEKTPUKH B AIEKTPOCTATUYECKOM MOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IIOCKOTO KOHAEHCAaTopa OT IUIOLIAAW IUIACTHH,
PacCTOSHUS MEXAY HUMU U TUICKTPUUECKON MPOHULIAEMOCTH.

DOHeprus 3apsiKEHHOT0 KOHJIEHCATOpa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3mepenue ameKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtii anekmpuueckuii mok. Toxu 6 paznuunvix cpeoax

DNEKTpUYECKUN TOK. YCIOBHUS CYIIECTBOBAHUS AIEKTPUUYECKOro Toka. McTouHnKu
Toka. Cria Toka. [IoCTOsSHHBIN TOK.

Hanpsixenune. 3akon OMa 114 yyacTka LEenu.

DNEKTPUYECKOE  COMPOTUBIICHUE.  YIEIBHOE  CONPOTHBIICHUE  BEIIECTBA.
[TocnenoBarensHOE, MapaAIUIEIBHOE, CMEIIAHHOE COCIMHEHNE TPOBOTHUKOB.

Pabota snekrpuueckoro toka. 3akoH J[xoyns—JIena. MomHOCTh 3JE€KTPUUECKOTO
TOKA.
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DNEKTPOABUKYIAsA CUJa U BHYTPEHHEE COIMPOTUBICHUE MCTOYHUMKA TOKA. 3aKOH
OMa ni71s1 TONTHOM (3aMKHYTOM ) 35ieKTpudeckoil rienu. KopoTkoe 3ambikaHue.

DNEKTpOHHAsd MPOBOJUMOCTh TBEPABIX METAJIOB. 3aBUCUMOCTH CONPOTHUBICHUS
METaJUIOB OT TeMIeparypbl. CBEpXIPOBOIUMOCTb.

DNEKTPUUYECKUM TOK B BaKkyyMe. CBOMCTBA 3JIEKTPOHHBIX MYyYKOB.

[TonynpoBonuuku. CoOCTBEHHAs U NMPUMECHAsI MPOBOIUMOCTH MOTYIPOBOIHUKOB.
CaoiictBa p—n-niepexoza. [lonynpoBoJHUKOBBIE IPUOOPHI.

DNEKTPUUYECKUM TOK B paCTBOPAX M pacIljiaBax 3JICKTPOJIUTOB. DIEKTPOIUTHYECKAS
qUCcCoLUalus. JNEKTPOIIN3.

DneKkTpuyeckul Tok B razax. CamMOCTOSTENbHBIM U HECAMOCTOSITENIbHBIN pa3psi.
Monuus. [Inazma.

TexHHu4ecKue yCTpOMCTBAa M MPAKTUYECKOE MPUMEHEHUE: aMIIEPMETP, BOJBTMETD,
peocTaT, HICTOYHUKH TOKa, JIEKTPOHArpeBaTeIbHbIC MPUOOPHI, dJEKTPOOCBETUTEIIHHBIC
npudoOpbl, TEPMOMETpP  CONPOTUBICHMS, BaKyyMHBIM  JHOJ, TEPMHUCTOPHI H
(hoTOpEe3UCTOPHI, MOTYIPOBOJHUKOBBIN N0/, TaJbBAHUKA.

Jlemoncmpayuu

N3MmepeHue cuiibl TOKa U HaAPSIKEHUSI.

3aBUCHMOCTb CONPOTUBIIEHUS HIUINHIPUYECKUX POBOAHUKOB OT JJIMHBI, IJIOIIAINA
NONEPEYHOI0 CEYEHUs U MaTrepurala.

CmemaHHOE COEAMHEHNE TPOBOIHUKOB.

[IpssMmoe  u3MepeHwe  BIEKTPOABMKYIIEH  cuibl.  KopoTkoe  3aMbIKaHuUE
rajbBaHUYECKOIO 3JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCHMOCTb COMPOTUBIICHHS] METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB JIEKTPOIUTOB.

HckpoBoli pa3psia ¥ MPOBOAUMOCTB BO3/1yXa.

OaHOCTOPOHHSSI HPOBOAUMOCTD TUO/A.

Yuenuueckuii sxkcnepumenm, nabopamophsie pabomsi VIzyuenuve

CMEIIaHHOIO COEIUHEHHS PE3UCTOPOB.

N3mepeHne >neKTpOABMKYIIEHM CHIIBI MCTOYHMKA TOKA WM €ro BHYTPEHHETO
COIIPOTUBJICHHS.

Hab6nronenue amekTpoiusa.

MesknpeamMeTHble CBA3U

N3yuenue kypca pusuku 6a3oBoro ypoBHs B 10 Kiacce ocyiiecTBIsieTcs ¢ y4ETOM
coJiepKaTeJIbHBIX MEKIPEAMETHBIX CBS3EH C KypcaMy MaT€MaTUKH, OMOJIOTUH, XUMUH,
reorpaduu U TEXHOJOTUHU.

Meoicnpeomemnvie nouamus, CBSI3aHHbIE C M3YYEHUEM METOIOB HAyYHOI'O
MO3HAHMS: SIBJIEHWE, HAay4YHbIM (pakT, rumores3a, puznueckas BeIWYUHA, 3aKOH, TEOPHUS,
HaOII0IeHUE, YKCIIEPUMEHT, MOJICTTUPOBAHUE, MOJIEIb, U3MEPEHHUE.
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Mamemamuxka: peumieHUE CUCTEMbl ypaBHEHW, JHMHEWHas (yHKUus, napadorna,
runepOosna, ux rpaduKud U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU: CUHYC, KOCHHYC,
TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPbl M HUX
MIPOEKIMU HA OCH KOOPJMHAT, CJI0KEHNUE BEKTOPOB.

buonoeus: mexanmdeckoe JIBIXKEHHE B JKUBOM mpupone, auddysus, ocmoc,
TEIUIOOOMEH >KMBBIX OPraHu3MOB (BUIbl TEIUIONEPENAYH, TEIUIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBICHUS B )KUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHME BEIIECTBA, CTPOCHHUE aTOMOB U MOJEKYJ, MOJIb
BEIECTBA, MOJIIPHAs Macca, TEIJIOBble CBOMCTBA TBEPABIX TEJ, XKUAKOCTEH U Ta30B,
AIIEKTPUYECKHE CBOMCTBA METAJIOB, SJIEKTPOJUTHYECKAs TUCCOIMAIMS, TaJIbBaHUKA.

Teoepaghus: BNaxXxHOCTH BO3/yXa, BETPhI, 0apOMETP, TEPMOMETD.

Texnonozus: mnpeoOpa3oBaHuEe JABUKEHHUM C HCIOJb30BAHMEM MEXAHU3MOB, YUET
TPeHUs] B TEXHUKE, MOAMIMITHUKH, WCIOJIb30BAHME 3aKOHA COXPAHEHHS HMMITYJIbca B
TEXHUKE (pakeTa, BOAOMET W JpYrue), JABUrareidb BHYTPEHHETO CropaHus, MapoBas
TypOUHa, OBITOBON XOJNOAMIBHUK, KOHUIIMOHED, TEXHOJIOTUU TOTYYEHHUSI COBPEMEHHBIX
MaTepuasoB, B TOM YHCJIE HaHOMATepUAJIOB, U HAHOTEXHOJOTHUH, dJIEKTPOCTATUYECKAS
3allliTa,  3a3eMJIEHWE  DJIEKTPONpHOOpPOB,  KCEPOKC,  CTPYWHBIH  TMPHUHTED,
AIIEKTpOHArpeBaTeIbHbIE MPUOOPHI, ANEKTPOOCBETUTEIBHBIE TPUOOPHI, raJIbBAHUKA.

11 KJIACC Pa3zgea 4. DieKTPOAMHAMHUKA
Tema 3. Maznummnoe none. I1eKmpoMacHUMHAA UHOYKUUA

[TocTtositHHBIE MarHuThl. B3auMoneMCTBHME NOCTOSSHHBIX MAarHMTOB. MarHuTHoOeE
nosie. Bektop MarHuTHOM WHAYKUMU. [IpUHUMN Cyneprno3vuiMd MarHUTHBIX TOJICH.
JIvHMY MarHuTHOM MHAYKUKUKU. KapTrHA TMHUNA MarHUTHOW UHAYKIUHU OIS IOCTOSTHHBIX
MAarHuTOB.

MarauTtHoE moje MpOBOAHUKA C TOKOM. KapThHa JIMHUW WHAYKIMU MarHUTHOTO
IOJISL IJIMHHOTO IIPSIMOTO MPOBOAHUKA U 3aMKHYTOI'O KOJIBLIEBOIO IIPOBOJHHUKA, KATYIIKH
¢ TokoM. OnbIT Dpcrena. BzanmoaeincTere NpOBOAHUKOB C TOKOM.

Cuiia Amnepa, €€ MOIy/Ib U HallpaBJICHUE.

Cuna JlopeHua, €€ Monyab U HampaBlieHUE. J[BUKeHUE 3apsHKEHHOM 4acTUIBI B
OJTHOPOAHOM MarHuTHOM moJje. PaGora cunsl JlopeHma.

SIBneHne NEKTPOMarHuTHON MHAYKIMHU. [[0TOK BEKTOpa MarHUTHOW MHAYKIIVH.
DNEKTPOABUKYILAS CUJIa UHAYKIUH. 3aKOH AJIEKTPOMArHUTHOW UHAYKIMU Dapajes.

BuxpeBoe snekTpuyeckoe mosie. OJIEKTPOABMXKyLlas Cujla HHAYKIWAH B
MIPOBOJHUKE, IBMKYIIEMCS MOCTYIATEIBHO B OAHOPOJHOM MarHuTHOM IIOJIE.

ITpaBuno Jlenua.
NHAyKTUBHOCTS. SIBnenue CaMOUWHIYKIIWH. DIIEKTPOABUKYIIAS cuia
CAMOUHIYKIIHH.

3HepFI/IH MAardivTHOTO ITIOJISI KaTYIIKKW C TOKOM.
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DIEKTPOMAarHuTHOE MOJIE.

TexHnueckue ycTpOMCTBa M MPAKTUYECKOE NPHUMEHEHUE: MOCTOSHHBIE MATrHUTHI,
DJIEKTPOMATHUTBI,  AJIEKTPOABUIaTelIb,  YCKOPUTENM  JJIEMEHTAPHBIX  YACTHII,
MHIYyKIMOHHAS N€Yb.

Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE 3JIEKTPOHHOIO ITyYKa MATHUTHBIM MOJIEM.

JIMHUY MHOYKIMY MAarHUTHOTO TOJIS.

B3anmozeicTBre I1ByX IPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JleiictBue cuibl JIopeHIia Ha MOHBI MJIEKTPOJIUTA.

SIBneHuE ANEKTPOMarHUTHOM HHAYKIUU.

ITpaBuno Jlenua.

3aBUCUMOCTh AJIEKTPOJABHMXKYIIEH CHIBI HHAYKIUM OT CKOPOCTH W3MEHEHUS
MAarHuTHOTO MOTOKA.

SIBneHue cCaMOMHAYKIIUH.

Yuenuueckuii sxkcnepumenm, nabopamopmvie pabomer VIsyuenue

MAarHUTHOTI'O ITOJISI KaTYIIKH C TOKOM.

I/ICCHG,ZIOBaHI/IG HCﬁCTBHH IMOCTOAHHOI'O MAarunTa Ha paMKy C TOKOM. I/ICCJ'IG,IIOBaHI/IG
SABJICHUA BHGKTpOMaFHHTHOﬁ HHAYKIHH.

Pa3nen 5. Koire0anusa v BOJIHBI

Tema 1. Mexanuueckue u 31eKMmpomMazHumHble Kone0anus

KonebarenpHas cuctema. CBOOOIHBIC MEeXaHUYECKHUE KojeOanus. ["apMoHHUecKue
xonebanus. [lepuon, dacrora, ammuutyna U ¢aza koimeOanuid. [IpyKMHHBIN MasTHHK.
Maremarnueckuii MasTHUK. YpaBHEHHE TapMOHWYEeCKHX KoneOanuil. IlpeBpamienue
SHEPTUU MIPU TAPMOHUYECKUX KOJICOAHUSX.

KonebarenbHblil KoHTYyp. CBOOOIHBIE IIEKTPOMATrHUTHBIE KOJIEOAHUS B HI€AIBHOM
KOJIeOaTeTbHOM KOHTYpE. AHAJIOTHS MEXKIYy MEXaHHYECKUMHU U AJIEKTPOMArHUTHBIMU
konebanusimu. @opmyna TomcoHa. 3aKOH COXpaHEHUS YHEPTUU B HICATTBHOM
KoJIe0aTeIbHOM KOHTYPE.

[IpencraBnenre o 3aTyxamommuXx KoneOaHWsIX. BBIHYXICHHBIE MEXaHUYECKUE
koneOanus. Pezonanc. BeiHy)IeHHBIC AIEKTPOMAarHUTHBIC KOJICOaHUS.

ITepemennsblii TOK. CUHYCOMJAJIBHBIN NEPEMEHHBIA TOK. MOIIIHOCTh MEPEMEHHOTO
TOKa. AMIUTUTYHOE ¥ ICUCTBYIOIEE 3HAYCHUE CHITBI TOKA M HAMPSKEHUS.

Tpanchopmarop. IlpomwsBoacTtBo, mepenadya W MNOTPEOJCHHE DICKTPUUYCCKOU
DHEPTUU. OKOJIOTHYECKHE PHUCKH TIPH MPOU3BOJACTBE dJeKTpodHepruu. Kymbrypa
WCITOJTb30BAHMSI SJICKTPOIHEPTUH B TIOBCETHEBHOM JKU3HHU.
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TexHu4ecKue yCTpOUCTBA U MPAKTUYECKOE MPUMEHEHUE: DIEKTPUUYECKUM 3BOHOK,
TeHEPAToOpP MEPEMEHHOI0 TOKA, JIMHUM 3JIEKTPOIIepeaay.

Jlemoncmpayuu
UccnenoBanne mapamMeTpoB  KojieOarelbHOW CUCTEMbl (MPYXUHHBIA WM
MaTeMaTU4eCKui MasiTHUK).

HaGnronenue 3aryxaromnux KojaeoaHui.

HccnenoBanue CBONCTB BBIHYKJIEHHBIX KOJIE€OaHUI.

HaGntonenue pezonanca.

CBoOOmHBIC 2TIEKTPOMArHUTHBIE KoJieOaHuUs.

OcuumiorpaMMbl  (3aBUCUMOCTH CHJIBI TOKa M HANpsOKEHUST OT BPEMEHH) IS
AIIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3onanc IIpu II0CJICA0OBATCIIBHOM COCOAMHCHHNU pe3ucTopa, KaTyIIKH
HWHAYKTUBHOCTH U KOHACHCATOPA.

Monenb TMHUN NEKTPOTIEPEIAYU.
Yuenuueckuii skcnepumenm, nabopamopHwie pabomaoi

HccnenoBanue 3aBUCUMOCTH MEPHOJIa MaJIbIX KOJICOaHHM Tpy3a HA HUTH OT JIJIUHBI
HUTH U MacChbl Ipysa.

HccnenoBanue mepeMEHHOr0 TOKAa B LENH M3 IOCIEAOBAaTEIbHO COCAMHEHHBIX
KOHJIEHCATOpa, KaTylIK! U Pe3ucTopa.

Tema 2. Mexanuueckue u 31eKmMpoOMaAZHUNHbLE 80JIHbL

MexaHnuueckue BOJIHBI, yclioBHS — pacnpoctpaHenus. Ilepumon. CkopocTh
pacnpocTpaHeHus U JuyinHa BosHbL. [lonepeunsie u npononbHbie BOIHBL. MHTEpdepenms
U TUPPAKIUS MEXaHUYECKUX BOJH.

3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. Beicora ToHa. TemOp 3ByKa.

DONEKTPOMAarHUTHBIE BOJIHBL. YCJOBUSI H3JIYYEHHUS DSIEKTPOMATCHUTHBIX BOJIH.
B3anmuas opuentaunusa BektopoB E, B, v B snekrpomarHutHoil BosnHe. CBoiicTBa
AIIEKTPOMATHUTHBIX BOJIH: OTPaXXEHHWE, MPEIOMIICHHE, MosApu3anus, JAudpakius,
unTepdepenirsi. CKOpoCTh AIEKTPOMArHUTHBIX BOJH.

[[Ikana »NEKTPOMAarHUTHBIX BOJIH. [IpMEHEHWE SNEKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHUMNBI paguoCBa3U U TeNneBUAeHUS. Pannonokamusi.

DNEKTPOMArHUTHOE 3arps3HEHUE OKPYKAIOIIEeH Cpebl.

TexHuueckue ycTpoHWCTBA U  NPAKTUUECKOE MPUMEHEHHE: MY3bIKaJbHbIC
WHCTPYMEHTHI, YIABTpa3ByKOBas JUAarHOCTMKAa B TEXHUKE U MEIULUHE, pajaap,
paguonpuEMHUK, TEJIEBU30p, aHTeHHa, TenepoH, CBU-neus.

Jlemoncmpayuu
OO6pa3oBaHue U pacnpoCTPAHEHUE MONEPEUHBIX U MTPOAOJIBbHBIX BOJIH.
Konebiromeecs Teno Kak HCTOYHUK 3BYKa.
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Habntonenue orpaxeHus U MPeIoMIICHUSI MEXaHUUECKUX BOJH.

Habmonenue nnrepdepenunu u qudppakiinid MEXaHUYECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGnronenue cBs3u rPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYIOW M 4acTOTOU
KoJIeOaHMil.

HccnenoBanvue CBOWCTB JJIEKTPOMArHUTHBIX BOJIH: OTPaXXEHUE, NPEIOMIICHUE,
noJisipu3anust, udpakius, nHTepdepeHuus.

Tema 3. Onmuka
I'eomerpuueckas ontuka. [IpsMonrHeiHOE pacpOCTPaHEHUE CBETA B OJHOPOAHOU
cpene. JIyu cBera. ToueuHbIM UICTOYHHUK CBETA.

OtpaxkeHue cBera. 3akoHbl oTpaxkeHHs cBera. [locTtpoenune wuzoOpaxeHuii B
IUIOCKOM 3€pKaje.

IIpenominenue cBera. 3aKOHBI IPEIOMIIEHHS CBETA. AOCOIIOTHBIN NTOKA3aTeb
npenomienus. IlomHoe BHYTPEHHEE orpaxkenue. IIpenenpHbii yroi

MOJTHOTO BHYTPEHHETO OTPAXKEHUSI.

Hucnepcus cseta. ClloxHBIN cocTaB Oesoro cBeta. LlBer.

Cobupatomue u paccenBaromue auH3bl. ToHkas nnH3a. DOKyCHOE paccTOsSHUE U
onTuyeckas cwia TOHKOM JnuH3bl. IlocTpoeHune wu300pakeHH B cOOMpArOIIUX U
paccenBaromuXx JH3ax. PopMyiia TOHKOH JIMH3bI. YBEIUYECHHE, 1aBaEMOE JIMH30M.

[Ipenenbl MPUMEHUMOCTH TEOMETPUYECKON ONTHKHU.

BonnoBas onrtuka. UuHTepdepenmus cBera. KorepeHTHbIE HWCTOUYHUKH. YCIOBUS
HAOMIOACHUST MAaKCUMyMOB M MHUHUMYMOB B WHTEP(EPEHIIMOHHON KapTHHE OT JBYX
cuH(pa3HBIX KOTEPEHTHBIX UCTOYHUKOB.

HNudpakmus cBera. QudpakimonHas pemérka. YciioBUe HaOIIOACHUS TJIaBHBIX
MaKCHUMYMOB TIpHU MaJI€HUU MOHOXPOMATHUECKOTO CBEeTa Ha TU(MPAKIIUOHHYIO PEIIETKY.

[Tonspusanus ceera.

TexHudeckne ycTpoiicTBa U MPaKTUYECKOE MPUMEHEHHE: OUKH, JTyma, (hoToanmnapar,
MPOEKITMOHHBIN arapar, MUKPOCKOII, TEJIECKOII, BOJIOKOHHAs ONTHKA, AUGpaKIUOHHAS
peleTKa, MoaApOULI.

Jlemoncmpayuu

[IpssMonuHeliHOEe  pacOpOCTpaHEHUE, OTPAXKEHUE U  MPEJIOMIICHHE  CBETa.
OnTtuyeckue npudopsI.

ITonHoe BHyTpeHHEE oTpakeHue. Moaenb CBETOBOA.

NccnenoBanue cBOWCTB N300pakeHUH B JTMH3aX.

Mopaenu MUKpOCKOIIa, TeJIECKOIIA.

HaGnronenue natepdpepeHnn cBeTa.

HaGmionenune nudpaxkuuu cBera. Habnronenue
JUCIIEPCHH CBETA.
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ITonydeHue crekTpa ¢ IOMOIIBIO IPU3MBIL.
[TonydyeHue crekTpa ¢ MOMOIIbIO TU(PPAKIITMOHHON PEIIETKHU.
Habmntonenue nonspusanuy cBeTa.

Yuenuueckuii skcnepumenm, nabopamopHwie pabomuwi
N3mepenue nmokasaTess IpeIoMIIEHUS CTEKJIA.

UccnenoBanue cBoCTB M300pakeHuit B MuH3ax. Habmronenue
TUCTIEPCUH CBETA.

Pasnen 6. OcHOBBI clIelIHAIBHON TEOPUH OTHOCHUTEIBLHOCTH

['panuiibl MPUMEHUMOCTH KJlaccMyecko MexaHuku. lloctynarel crnenuanbHOU
TEOPUU OTHOCHUTEIbHOCTU: WHBApPUAHTHOCTH MOJYJS CKOPOCTHM CBE€Ta B BaKyyMe,
OPUHIIMIT OTHOCUTENIbHOCTH DUHIITEHHA.

OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKpalICHHE
JUTMHBI.

SHQPFI/IH N UMITYJIBC pCHHTHBHCTCKOﬁ qaCTHIBI.

CBs13b MacChl C 3HCpFI/Ieﬁ U UMITYJIIbCOM peHSITI/IBI/ICTCKOﬁ HqaCTHUILIBI. BHCpFI/ISI ITOKOA.

Paznea 7. KBanToBas ¢gusuka Tema 1.
Dnemenmol K6AHMOBOU ONMUKU

®otonbsl. Gopmyna [Tnanka cBs3u 3Hepruu (HOTOHA C €ro YaCTOTOW. DHEPrus u
UMITYJIbC (pOTOHA.

OtkpeiTie u wuccinenoBanue (orodrdpdexra. Ompiter A.I. CromeroBa. 3aKOHBI
doroadpdexra. VYpaBHenue DitHmTeHa s potosaddexra. «Kpacnas rpanuian

dbotorddekra.

JlaBrenne cBeta. OnbiTel [1.H. JIeOGenena.

XHUMHYECKOE JIEHCTBUE CBETA.
TexHuueckne yCTpPOWCTBA H  MPAKTHYECKOE TPHMEHEHHE:  (POTODIICMEHT,
dboTomarunk, coHeuHas Oarapesi, CBETOIHO/I.

Jlemoncmpayuu
®dororh ekt Ha YCTAHOBKE C IIMHKOBOM IIJIACTUHOM.
UccnenoBanue 3akoHOB BHENTHETO (oTodd(DEKTa.
Cetoauon.
Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OnbITel Pe3epdop/ia mo paccesHUIO 0-4acTHIL.
[Tnanerapuast monens atoMa. [loctynarel bopa. M3nydenue u nornomieHne GOToHOB
P MEPEXOJIC ATOMA C OAHOTO YPOBHS 3HEPTUM Ha Apyroi. Buasl cnektpoB. CriekTp
YPOBHEW HEPTUU aToMa BOAOPOAA.
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BonnoBeie cBoiicTBa wactuil. Bomnusl ae bpoitnsg. KopmnyckynsspHO-BOTHOBOU
IyaJTU3M.

CHOHTaHHOE U BBIHYKJICHHOE U31y4YCHHE.

TexHu4ecKkue ycTpOMCTBAa U MPAKTHUYECKOE NMPUMEHEHUE: CIIEKTPaJIbHBIM aHAJIU3
(cieKkTpoCKoI), J1a3ep, KBAHTOBBIM KOMIIBIOTED.
Jlemoncmpayuu

Monens onbiTa Pezepdopna.

OnpeneneHue JIMHBI BOJIHBI JIa3epa.

Habmonenue nuHelyaTsix cCIeKTPoB u3nyyeHus. Jlazep.

Yuenuueckuii sakcnepumenm, nabopamopmsie pabomoi
HaGnronenue nuHeyaroro cnexkrpa.

Tema 3. Amomnoe aopo
OKCHEPUMEHTHI, TOKa3bIBAIOIIUE CIOXKHOCTh CTpoeHus  siapa. OTKpbITHE

paaunoakTuBHOCTH. OnbITH Pesepdopia mo onpeneneHro coctaBa paguoakTHBHOTO
usnydeHusi. CroiicTsa anb(da-, 6era-, raMMma-u3nydeHus. BinusHue pagnoakTUBHOCTH Ha
KUBBIE OPTaHU3MBI.

OtkpbiTHEe TIpoTOHA | HeWTpoHa. Hykionnas wMoxpens snapa IeitzenOepra—
NBanenko. 3apsn sanpa. MaccoBoe uucio sapa. M30tomns.

Anbda-pacnan. DneKTpOHHBINA U TO3UTPOHHBIN OeTa-pacmal. ['aMMa-u3iydeHue.
3aKOH paJuoaKkTUBHOTO pacnaja.

DHeprusi CBsI3U HYKJIOHOB B siipe. SnepHbie cumbl. [edexT maccsl siapa.

Snepnbie peakuuu. /leneHue u CUHTES sIAEP.

Anepnsiii peakrop. TepmosnepHbiii cuHTe3. [IpoOIeMBbl M MEPCIIEKTUBBI SAESPHOM
SHEPIreTUKU. DKOJIOTUUECKUE ACTIEKTHI SIAEPHOM SHEPTETUKH.

DOneMeHTapHble YacTullbl. OTKPBITHE MO3UTPOHA.

MeToap! HaOIIOEHUS U PETUCTPAIIUU JIEMEHTAPHBIX YaCTHII.

dyHaaMeHTalbHbIE B3aUMOACHCTBUS. ENMHCTBO (pr3ndeckoil KapTHHBI MUpA.

TexHnuyeckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHE: JO3UMETpP, KaMmepa
Bunbcona, siaepHbIil peakTop, atToMHast 6omba.
Jlemoncmpayuu

Cu€TYnK HOHU3UPYIOIIUX YACTHII.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

UccnenoBanue TpekoB yacTull (1o TOTOBBIM (oTorpadusim).

Pa3znes 8. DiieMeHTBI aCTPOHOMUM U aCTPOPUIUKHU
Otanel pa3BUTHS acTpoHOMHHM. [IpHKIagHOE W MHUPOBO33PEHUYECKOE 3HAYECHUE

ACTPOHOMMH.
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Bun 3Bé3nnoro Heba. Co3Be3nus, sspKue 3BE3/1bl, IUIAHETHI, UX BUIUMOE JIBUKEHUE.

Connevnas cucrema.

Connne. Conmaeynas akTuBHOCTh. Mlctounuk sHeprun ConHua u 3BE34. 3BE3ABI, UX
OCHOBHBIE XAPAKTEPUCTUKH. JlnarpaMma «CIEeKTPaJIbHBIA KJIACC — CBETUMOCTBY. 3BE3/IBI
IJIJABHOM IMOCIIEN0BATENBHOCTU. 3ABUCUMOCTD «MAcCa — CBETUMOCTBY» ISl 3BE3] ITIABHOU
MOCJIEN0BATENBbHOCTH. BHyTpeHHee cTpoeHne 3BE3A. COBPEMEHHBIE NMPEICTABICHUS O
IIPOUCXOKACHUH U 3BOIOIMU CONMHIA U 3BE3M. DTanbl )KU3HU 3BE3L.

Mueunsiii [1yTs — Hama Nanakruka. [Tonoxxkenune u asuxxenne ConHua B ['anakTuke.
Tunel ranaktuk. PaguoranakTuku u kBa3apbl. YEpHbIE ABIPHI B iApaxX rajJaKTHK.

Bcenennas. Pacimpenue Beenennoii. 3akon Xa606ma. Pazberanue rajakTuk.
Teopust bonbiioro B3peiBa. PenukroBoe usiryyeHue.
Macmrabnas ctpyktypa Beenennoit. Meraranakruka.
Hepeménnbie mpo6iieMbl aCTPOHOMHUH.
Vuenuueckue nabnooenus

HaGmionenuss HEBOOPYXKEHHBIM TIJIA30M C  HCIOJB30BAHUEM KOMITBIOTEPHBIX
NPUJIOKEHUH TSI OTIpeieNICHUs MOJI0KEHUSI HEOECHBIX 0ObEKTOB HAa KOHKPETHYIO J1aTy:
OCHOBHBIE c03Be31usd CEeBEPHOTrO MOMYIIAPUS U SIPKUE 3BE3/IBI.

Ha6mronenus B Teneckon Jlynsl, mnanet, Mieunoro Ilytu.

O6o0mariee NOBTOpPEeHUE

Ponb ¢u3uKku U acCTpOHOMHH B SKOHOMUYECKOH, TEXHOJIOTUYECKOM, COIMaIbHON U
TUYECKOU cdepax AEsITeIbHOCTA YeTOBEKa, POJib U MECTO (PU3UKU U aCTPOHOMHUH B
COBpPEMEHHOW HaydyHOW KapTHHE MHpa, pojib (Pu3ndeckod Teopuud B (PopMUpOBAHHUH
npeacTaBieHui 0 (GU3NYEeCKoW KapTUHE MHUpa, MeCTO (DU3NYECKON KapTHHBI MHpa B
o011eM psiy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPENICTABICHUN O TIPUPO/IE.

MesknpeameTHblie CBA3HU

Nzydenne kypca ¢pusuku 6a30Boro ypoBHs B 11 kimacce oCyIiecTBIsETCS ¢ yIETOM
COJIEPIKATENBHBIX MEXKIPEAMETHBIX CBA3€H C KypcaMH MaTeMaTHKH, OMOJIOTHHU, XUMUH,
reorpaduu ¥ TEXHOJIOTHH.

Meowcnpeomemnvie nouamus, CBSI3aHHbIE C M3YYEHHEM METOIOB HAy4YHOI'O
MO3HAHUS: SBJICHUE, HAYYHBIA (aKT, TUIOTe3a, pu3nUecKasl BEIWINHA, 3aKOH, TEOPUS,
HaOJIOZICHUE, YKCTIEPUMEHT, MOJICIMPOBAHKE, MOIEITh, U3MEPEHUE.

Mamemamuxa: pelieHHe CUCTEMBI YpaBHEHWH, TPUTOHOMETPUYECKHE (DYHKIIMH:
CHUHYC, KOCHUHYC, TAHI€HC, KOTAHI€HC, OCHOBHOE€ TPUTOHOMETPHYECKOE TOXKIECTBO,
BEKTOPbl M HMX NPOEKUMH HA OCHU KOOPJWHAT, CJIOKEHUE BEKTOPOB, IPOU3BOIHBIC
ANIeMEHTapHbIX (YHKIMH, MPU3HAKK MOAOOUS] TPEYrOJIbHUKOB, ONpPEACICHUE IO
I0ckuXx Guryp u oobEMa Tel.
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buonozus: anexTpudeckue sIBICHUS B )KUBOU IPUPOJIE, KoJeOaTeabHbIe IBUKECHHUS B
YKUBOU NPUPOJIE, ONTUYECKUE SABJICHU B )KMBOU IIPUPOJE, NEUCTBUE PAIUALINKA HA )KUBBIE
OpTaHU3MBI.

Xumus: CTpOCHUE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKass CTPYKTypa TBEPABIX TeEll,
MEXaHHM3Mbl 00pa30BaHMsI KPUCTANIMYECKON PEIIETKH, CIIEKTPAJIbHBIA aHAIN3.

l'eoepagpus: MarHuTHBIE TONIOCA 3€MJIM, 3aJI€KU MAarHUTHBIX pynd, (HOTOChEMKaA
36MHOU OBEPXHOCTH, MPEICKA3aHUE 3EMIIETPSCEHU.

Texnonozus:  JTUHUM  DJJIEKTPOIIEpENad, TEHEpaTop  MEPEMEHHOro  TOKa,
ANIEKTPOABUraTENb, MHAYKIMOHHAS 1€4b, pajap, paAuoONpUEMHHUK, TEJIEBU30DP, aHTCHHA,
tenedon, CBU-neub, pOEKIIMOHHBIN anmapar, BOJIOKOHHAsI ONITUKA, COJTHEUHAsI OaTapes.

INIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMUBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUASA

OcBoenne ydeOHOro mpeamera «®Pu3WKa» Ha YpPOBHE CpEIHETO OOIIEeTo
oOpazoBaHusi (0a30BBI ypOBEHB) JIOJDKHO OOCCIIEUUTh JOCTHIKCHHUE CIICTYIOIIUX
JMYHOCTHBIX, METAIIPEIMETHBIX U MTPEIMETHBIX 00pa30BaTeIbHBIX PE3YIIETATOB.

JIMYHOCTHBIE PE3YJIBTATbBI

JIndHOCTHBIE pe3ylbTaThl OCBOEHHUs YydeOHOro mnpenmera «Du3HKa» TOIKHBI
oTpakaTb  TOTOBHOCTh U CHOCOOHOCTh  OOYYaloOlIUXCA  PYKOBOJCTBOBATHCS
chopMupoBaHHON BHYTpPEHHEH TO3WIIMEH JUYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpHUEHTAIM, TO3UTUBHBIX BHYTPEHHUX YOCKICHUI, COOTBETCTBYIONIUX TPAAUIIHOHHBIM
[IEHHOCTSIM POCCHUICKOTO OOIIECTBa, pPACIIUPEHUE >KHU3HEHHOTO OIbITa M OIbITa
NEATENBHOCTH B IIPOLECCE pealu3alMyd OCHOBHBIX HAaIlPaBICHUW BOCIIUTATEIbHOU
NEeATENIbHOCTH, B TOM YHUCJIE B 4acTU: 1) rpa:kIaHCKOro BOCIUTAHUSA:

c(hopMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMH O0YJArOIIETOCs KaK aKTUBHOTO U

OTBETCTBEHHOTO YJIEHA POCCUHCKOTO OOIIECTRA;

MPUHSTHE TPaAUITUOHHBIX 0O0IIEeYeTTOBEYECKUX T'YMaHUCTUYECKUX u
JEMOKpPAaTUYECKUX LEHHOCTEH; TOTOBHOCTh BECTU COBMECTHYIO JEATEIbHOCTH B
HMHTEpecax rpakx1aHCKOro

o0IecTBa, yuacTBOBaTh B CAMOYIIPABICHUH B 00pa30BaTeIbHON OpPraHU3aIlid; YMEHUE
B3aHMOJICVCTBOBATh C COLUAIBHBIMUA HHCTUTYTaMH B COOTBETCTBUU C UX

GyHKIUSAMH W Ha3HAY€HHEM; TOTOBHOCTh K TyYMaHHTapHOW H
BOJIOHTEPCKOM AEATEIBHOCTH; 2) MATPUOTUYECKOT0 BOCIIUTAHUSA:

c(opMHUPOBAHHOCTh POCCHMCKONM Tpa)KJTaHCKOM HWICHTUYHOCTH, NaTPUOTHU3MA;
[IEHHOCTHOE€ OTHOIIIEHHUE K TOCYIAPCTBEHHBIM CUMBOJIaM, TOCTHKECHUSIM

POCCUHCKUX YUEHBIX B 00J1aCTU (PUBUKHU U TEXHUKE;

21



3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS

c(hopMUPOBAaHHOCTH  HPABCTBEHHOTO  CO3HAHHUS, ATUYECKOTO  IOBEACHUS,
CIIOCOOHOCTH OIIEHUBATh CUTYAlIUIO U IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYSICh
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH, B TOM YHCJIE€ B AEATEIIBHOCTU YUYEHOTO;
OCO3HaHHWE JINYHOTO BKJIA/Ja B MOCTPOEHUE YCTOMUYMBOTO Oyaymiero; 4) 3¢TeTH4ecKoro
BOCIIUTAHUSA:

ACTETHUYECKOE OTHOLICHUE K MUPY, BKIIIOUAsl SCTETUKY HAy4YHOT'O TBOPYECTBA,
mpUCyIero GU3NIeCcKor HayKe;

5) Tpya10BOro BOCIIMTAHMS:

UHTEpeC K pas3audyHbiM cepaM mpodeccuoHaNbHON JESITCIBHOCTH, B TOM YHUCIIC
CBSI3aHHBIM C (PU3MKON W TEXHHMKOW, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOp OYIyIICH
npodeccu W peaau30BbIBaTh COOCTBEHHBIC JKW3HCHHBIC IUIAHBI; TOTOBHOCTh U
CIOCOOHOCTH K 00pa30BaHMIO U CaMOOOPa30BaHUIO B 00JIACTH (PU3UKU

Ha MPOTSKEHUH BCEU KU3HU; 6)
IKOJIOTHYECKOr0 BOCIIUTAHUS:

c(hOpMHUPOBAaHHOCTH IKOJIOTMYECKOM KYJIBTYphI, 0CO3HAHKE TII00aIbHOTO Xapakrepa

OKOJIOTHYCCKHUX l'IpO6JI€M; IIAHUPOBAHUC U OCYIICCTBIICHUC I[CﬁCTBI/Iﬁ B Opr)KaIOHleﬁ
Cpcac Ha OCHOBC

3HaHUA ueneﬁ YCTOﬁqHBOFO Pa3BUTHUA YCTIOBCUCCTBA,
PaCHII/IpeHI/Ie OIIbITa ACATCIBHOCTHU AKOJIOTHYECKOM HAIIpaBJICHHOCTH Ha OCHOBC

UMEIOIINXCS 3HAHUMU 110 (pU3MKe; 7) HEHHOCTH HAYYHOI'0 MO3HAHUS:

c(hopMHPOBAaHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO

pa3BuTHs (PU3NIECKON HAYKH; OCO3HAHUE IICHHOCTH HAYYHOU AESTENbHOCTH, TOTOBHOCTD
B TIpoliecce u3ydeHUs: (U3MKUA OCYIIECTBISATH NPOEKTHYI0 M HCCIEIOBATEIbCKYIO
JNEATENbHOCTh UHAWBUAYAIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3VYJIBTATBI

Ilo3HaBare/IbHBIC YHUBEPCAJbHbIE yqeﬁﬂble neucTBus bBa3zosbie
JorudyeckKue AecTBUA:
CaMOCTOSTEIBLHO (DOPMYITUPOBATH M AKTyaJIM3UPOBATh IPOOJIEMY, pacCMaTPHUBATh

e€ BCECTOPOHHE; ONPEACIAThH LIEIN ASATeIBHOCTH, 3a/1aBaTh IMapaMeTPhl U KPUTCPHH X
JOCTHKCHUS, BBISABIISITH 3aKOHOMEPHOCTH M TPOTHBOPEUHS B pPacCMaTpPHUBAEMBIX
bu3nIecKux

SABIICHUSX; pa3padarhliBaTh IJIAH PEUICHUS NPOOIEMBbI C YYETOM aHAIN3a UMEIOITUXCS
MAT€pUANBHBIX U HEMATEPHUAJIbHBIX PECYPCOB; BHOCUTH KOPPEKTUBBI B AECATEIIHLHOCTD,
OLIEHUBATh COOTBETCTBHUE PE3YJIBTATOB
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L[EJISIM, OIIEHUBATh PUCKH MOCIEICTBUHN JACATEILHOCTH; KOOPAUHUPOBATH U BBIMOIHSTH
paboTy B YCIOBUSIX PeabHOTO, BUPTYaJIbHOTO U

KOMOWHHPOBAaHHOTO B3aMMOJAEHCTBUS; pa3BUBAaTh KPEATUBHOE MBILLIIIEHUE ITPU
pELIeHUH KU3HEHHBIX poOsieM. ba3oBble uccienoBarenbeckme 1eiicTBUA

BJIaACTh HaquOfI TCPMHUHOJIOT Heﬁ, KJIIO4€BBIMHU INTOHATHUAMHA U MECTOAAMH

(¢u3nueckol HayKu; BIAJEeTh HaBbIKAMU Y4YEOHO-MCCIEAOBATEIBCKOM W MPOEKTHOU
JEeSATENbHOCTH B 001aCTH (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB pelIeHMs 3a7ad (PU3MUECKOro COoep KaHMsl, MPUMEHEHUIO PA3TMYHbIX
METOJIOB [TO3HAHUS;

BIaJETh BUAAMHU  JICATEIBHOCTH IO IIOJYYEHHWIO HOBOTO 3HAHUA, €r0

UHTEpIpeTaluu, TpeoOpa3oBaHUIO U MPUMEHECHHIO B PA3IMYHBIX YUEOHBIX CUTYaIUsAX, B
TOM YHCJIC TIPU CO3IaHUU YUEOHBIX MPOECKTOB B 001aCTH (DU3UKH; BBISBISATH MPUUYUHHO-
CJICICTBEHHBIC CBSI3M M aKTyaJU3UPOBATh 3ajady, BBIIBUraTh THIOTE3y €€ peIleHus,
HAXOJUTh apPTYMEHTHI JIJIs JI0KAa3aTeIbCTBA CBOMX YTBEP)KICHUH, 3a/1aBaTh MapaMeTphl U
KPUTEPUHU PEIICHUS; aHATU3UPOBATh MOJYYEHHBIE B XOJ€ PEIICHUsI 3a7auu Pe3yIbTaThl,
KPUTHUUYECKU

OILICHMBATh UX JIOCTOBEPHOCTb, TPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIIOBHSIX; CTABUTh

1 hopMynupoBaTh COOCTBEHHBIE 3a/1a4H B 00pa30BaTeIbHOM
JESITENBHOCTH, B TOM YKCJIE MPU M3YYEHUH (DU3UKU; TaBaTh OLIEHKY HOBBIM CUTYAIUsIM,
OLICHMBATh TMPUOOPETEHHBIA ONBIT, yMETh MEPEHOCUTh 3HAHUS MO0 (U3UKEe B
NPAKTUYECKYIO 00JIaCTh KU3HEIEATEIbHOCTH; YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX
IpeIMETHBIX 00J1acTe; BBIABUTATh HOBBIC UECH, NPEAJIaraTb OPUTrHHAIBHBIC MTOIXObI U
pElIeHHs; CTaBUTh MPOOJIEMbl M 3a/Ja4yH, JOIMYCKAIOUIME aJbTEPHATUBHBIC PEIICHUS.
Pab6ora c undgopmanueii:

BIQJIETh HaBBIKAMH TONY4YeHUS uWHOOpManuu (U3HUECKOTO  COACPIKAHUS
M3 MCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSATEIBbHO OCYIIECTBIATh IMOWUCK, aHaJU3,
CUCTEMATHU3AIMI0 U UHTEPIPETANIO HHHOPMAIINH PA3IUYHBIX BUIOB U HOpM
MPEACTABICHUSA;, OLIEHUBAaTh JOCTOBEPHOCTH

uHbOopMaIn;

MCITIONTb30BaTh CpecTBa MHYOPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTHI B
pEIICHIH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OPTaHU3AIMOHHBIX 3371a4 C COOTIONCHIEM
TpeOOBaHWN HSPrOHOMUKH, TEXHUKH OE30MaCHOCTH, THUTHUEHBI, PECypCOCOEpeKeHUs,
MPABOBBIX U ATUYECKUX HOPM, HOPM HH(POPMAITMOHHOW O€30TaCHOCTH; CO3/1aBaTh TEKCTHI
(GU3UYECKOro cofiepKaHus B pa3InuHbIX (popmaTax ¢ y4€TOM Ha3HauYeHHUS UHPOpMAIUU
U 1IEJIEBOM ayIuTOPHH, BBIOUpas ONTUMANIbHYIO ((OPMY MPEACTABICHUS U BU3YyaTU3AIN Y.

KoMMyHHMKaTUBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1elCTBUS:
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OCYUIECTBJISTh OOIIEHHE Ha ypoKax (PU3MKM M BO BHE-YPOUHOU AESATEIBHOCTH;
pacno3HaBaTh NPEINOCBUIKM KOH(MIUKTHBIX CUTyallMd U CMAr4arh KOHQJIMKTHI;
Pa3BEPHYTO U JOTUYHO U3JIaraTb CBOIK TOUKY 3PEHMS C UCITOJIIB30BAHUEM SI3BIKOBBIX
CPENCTB; MOHMMAaTh M HCIOJIb30BATH MPEUMYLIECTBA KOMAaHIHOW W WHAWBUIYaJIbHOU
paboThl; BEIOMpATh TEMATHUKY U METOJbl COBMECTHBIX NEUCTBUM C y4ETOM OOIIMX
UHTEPECOB,
Y BO3MOYKHOCTEM Ka)J0TO YJIEHA KOJUIEKTUBA;

NPUHUMATH LIEJId COBMECTHOM JEATEIbHOCTH, OPTaHU30BbIBATh U KOOPJIMHUPOBATH
JNEUCTBUA MO €€ JOCTUKECHUIO: COCTABIIATH IUIaH ACHCTBUM, paCIPEAEIATh POIU C YUETOM
MHEHHM Y4aCTHUKOB, 00CYXIaTh PE3YJIbTaThl COBMECTHOM paOOThI; OIIEHUBATh KAYECTBO
CBOETO BKJIAJa U KaXKJIOTO yYaCTHUKA KOMaH/bl B OOITUI
pe3yJIbTaT 1Mo pa3paboTaHHBIM KPUTEPUSIM; TIpeIiaraTh HOBbIE IIPOCKTHI, OIIECHUBATH UJEU
C TO3WIIMM HOBU3HBI, OPUTMHAIBHOCTH, MPAKTUYECKONW 3HAUUMOCTH, OCYILIECCTBIATH
MO3UTUBHOE CTPATETMUYECKOE MOBEJICHUE B PA3JTUYHBIX CUTyalUAX,

IMPOABIIATD TBOPUCCTBO U B006pa}KCHI/IC, OBITH HMHUIIMAaTUBHBIM.

PerynsiTuBHbIe yHUBEPCAJIbHbIE yUeOHbIE JeiCTBUSA

Camoopranuszanus:

CaMOCTOSITETTFHO OCYIIECTBIISATH ITO3HABATEIBHYIO IEATEIHHOCTh B 001aCTH (PUNKH
Y aCTPOHOMUH, BBISBIISTH IPOOJIEMBI, CTABUTh U (OPMYITHPOBATH COOCTBEHHBIC 3a/1a4H;
CaMOCTOSITETIFHO COCTAaBJIATH IUIAH PEIICHUs pacYETHBIX W KAaYECTBCHHBIX 3ajay, TUTaH
BBITTOJIHEHUSI TPAKTUICCKOH paboOThl ¢ y4ETOM HMMEIOIIUXCS PEeCypcoB, COOCTBEHHBIX
BO3MOXXHOCTEH W TIPEINIOYTCHHIA; 1aBaTh OIEHKY HOBBIM CUTYAIIHSIM; PACIIUPATH PAaMKH
y4eOHOTo TIpeMeTa Ha OCHOBE JIMYHBIX NPEATNIOYTECHUH; JeliaTh OCO3HAHHBIN BBHIOOD,
apryMEeHTHpPOBaTh €Tr0, OpaTh Ha ce0s OTBETCTBEHHOCTh
3a pelIeHue; OIICHUBATH

MPUOOPETEHHBIN OTIBIT;

Croco0CTBOBaTH (POPMUPOBAHUIO U TIPOSBICHUIO SPYIUIINH B 00acT pu3ukw,

MIOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTeIbHbINA U KYJIBTYPHBI YPOBEHb.

CaMOKOHTpOJ'lI), 3MOIII/IOHaHI>HI>Iﬁ HHTECJUICKT: JaBaTb OLCHKY HOBBIM CHUTYyallUsAM,
BHOCHUTDb KOPPCKTHUBLI B ACATCIIbBHOCTD,

OLICHUBATh COOTBETCTBUE PE3YIbTATOB LEJAM; BIAJAETh HABBIKAMHU I103HABATEIILHOU
pediekcuu Kak 0CO3HAHUSI COBEPILIAEMBIX

JNEUCTBUUA M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIBTATOB U OCHOBAHWM; HCIIOJIb30BATh
npuéMbl pedaeKCUH I OLEHKH CUTYalluH, BLIOOpa BEPHOTO

pEILICHUs; YMETh OLEHMBaTh PHUCKH M CBOEBPEMEHHO MPUHUMATh PEUICHUA MO HMX
CHIDKCHMIO; IPUHUMATh MOTHUBBI U apTYMEHTHI IPYTUX MPU aHAJINA3E PE3YJbTATOB
NEeATeNIbHOCTH; MPUHUMATh ce0s1, TOHUMAsi CBOM HEJOCTATKU U IOCTOMHCTBA;
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IIPUHUMATHh MOTUBBI U apIYMEHTHI IPYTUX IIPU AHATU3€ PE3YIBTATOB AEATEIBHOCTH;
MPU3HABATH CBOE MPABO U MPABO JIPYTUX HA OLIMOKHU.

B mpomecce MOCTHMKEHHST JTUYHOCTHBIX PE3YIbTAaTOB OCBOCHHS MPOTPAMMBI IO
bu3uKe 1151 YpOBHS CpeHETo 0011ero 00pa3oBaHus y 00yUYalOIINXCs COBEPIICHCTBYETCS
OMOIMOHATLHBIN HHTEIIEKT, IPEIITOJIaratoIuii c)OpMUPOBAHHOCT:

CaMOCO3HAaHHUs, BKJIIOYAIOLIEr0 CIOCOOHOCTh IOHMMAaTb CBOE SMOLIMOHAIBHOE
COCTOSIHUE, BUJETh HAIIPaBJICHUS Pa3BUTHS COOCTBEHHON AMOLIMOHAIILHOM C(epbl, ObITh
YBEPEHHBIM B ce0e€; CaMOpEryaupOBaHUs, BKIIIOYAIOIIETO CaMOKOHTPOJIb, YMEHHUE
OPUHUMATh OTBETCTBEHHOCTh 3a CBOE IMOBEJIEHHE, CIOCOOHOCThH aJalTUPOBATHCS K
ASMOILIMOHAJIBHBIM M3MEHEHUSM M TMPOSIBIATh THOKOCTb, OBITh OTKPBITBIM HOBOMY;
BHYTPEHHEW MOTHBALIUM, BKIJIFOUAIOUIEH CTPEMJICHHE K JAOCTUIKEHUIO LIEJIM U YCIEXY,
ONTUMU3M, UHUIIMAaTUBHOCTb, YMEHHE JEUCTBOBAaTh, UCXOAS U3 CBOMX BO3MOXHOCTEW;
AMIATHH, BKJIIOYAIONIEH CIOCOOHOCTh MOHUMATh 3MOLMOHAJIBHOE COCTOSHUE IPYTHX,
YUUTHIBATh €r0 TMPU OCYHIECTBICHUU OOUIECHUS, CHOCOOHOCTh K COYYBCTBUIO U
COTEPEKUBAHUIO; COIMAIbHBIX HABBIKOB, BKIIOYAIOUIUX CIOCOOHOCTH BBICTpauBaTh
OTHOULIEHUS

C ApyTrumMu JrOAbMU, 3&60TI/ITBC$I, I[MPOABIIATD HHTCPEC U PA3PCUIATH KOH(bJII/IKTBI.

INPEJMETHBIE PE3VYJIBTATbI

K xonny obydenust B 10 kJjiacce mpeaMeTHbIe pe3ylbTaThl Ha 0a30BOM YpOBHE
JOJHKHBI OTPaXaTh C(HOPMUPOBAHHOCTH y OOYHAIOIINXCS YMEHHM:

JEMOHCTPUPOBATh Ha TMpUMEpax poiab M MecTo (u3uku B (POPMUPOBAHUU
COBPEMEHHOM HAyYHOW KapTHUHbI MHpPAa, B PA3BUTUH COBPEMECHHOMW TEXHUKU U
TEXHOJIOTHi, B MPAKTUYECKON NIESITEIbHOCTH JIFOJIEH; YUUTHIBAaTh TPAHULIBI IPUMEHEHUS
M3YYCHHBIX (U3MYECKUX MOMAENEH: MarepuaibHas To4Yka, WHEpIUajIbHas CHCTEeMa
0Tcu€Ta, a0COJIFOTHO TBEPOE TEI0, UACATBHBIN I'a3, MOAEIH CTPOEHUS Ta30B, )KUAKOCTEH
U TBEPABIX TEJ, TOYCUHBIN AIEKTPUUECKUN 3apsii TP pElIeHUH (PU3NUECKUX 3ajad;
pacno3HaBaTh (U3HUECKUE SBICHHS (IIPOIECCHI) U OOBACHATh UX HA OCHOBE 3aKOHOB
MEXaHUKH,  MOJICKYJSIPHO-KMHETUYECKOM  TEOpUHM  CTPOECHUsA  BEIIECTBA U
ANEKTPOAMHAMMUKHU: PABHOMEPHOE W PAaBHOYCKOPEHHOE NPSMOJIMHENHOE JBUXKECHUE,
CBOOOHOE TMaJCHHUE TEJ, ABMKCHHE TI0 OKPYKHOCTH, WHEPIUS, B3aUMOJICHCTBHE Tell,
muddy3us, OpOyHOBCKOE JBUKCHHE, CTPOCHUE KUAKOCTEH U TBEPIBIX TEJ, N3MECHEHUE
o0béMa Ten Tpu HarpeBaHWUW (OXJIAXKIEHWH), TETUIOBOE pPAaBHOBECHE, HCIIApEHUE,
KOHJICHCAIIUs], TUIABJICHUE, KPUCTAJUIN3AIMs, KATIEHUE, BIIAXKHOCTh BO3/1yXa, MOBBILICHUE
JABJICHUS Ta3a MPU €r0 HAarpeBaHUM B 3aKPBITOM COCYIE, CBSI3b MEXIY NapaMeTpaMu
COCTOSIHHSI Ta3a B M30MPOLECCaX, 3JIEKTpHU3alus TeJ, B3aMMOJICHCTBHE 3aps/IOB;
OMUCHIBATh MEXaHUUECKOE JBUKECHUE, UCTIONB3Ys (PU3UUECKHUE BEJIMYUHBI: KOOPAUHATA,
MyTh, NEPEMEIIEHUE, CKOPOCTh, YCKOPEHWE, Macca Tella, CUJla, HUMIIYJIbC Tea,
KHUHETUYECKAas DHEPTUsl, MOTEHIIMAIbHAS YHEPI s, MEXaHUUeCcKas paboTa, MeXaHUYeCcKast
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MOIIIHOCTD; NPU ONMHCAHUU MPABWIBHO TPAKTOBaTh (PU3NYECKUI CMBICT MCIOIB3YEMBIX
BEJIMYMH, UX OOO3HAUYECHMSI W €IUHULI, HAXOAUTh (POPMYINBI, CBS3bIBAIOLIUE JAHHYIO
(pU3HYECKYIO BEIMYMHY C IPYTUMU BETMUUHAMU;

ONMCHIBaTh U3YUECHHBIE TETUIOBBIE CBOMCTBA TE U TEIUIOBBIC SBICHUS, UCIIONIb3YS
(u3nUecKre BEJIMYMHBI: IaBJICHUE Ta3a, TeMIepaTypa, CpeaHsAs KUHETUYeCKash SJHEePrust
Xa0TUYECKOTO  JBWKEHUS  MOJIEKYJ, CpPEOHEKBAAPATUYHAS CKOPOCTb  MOJIEKYIL,
KOJIMYECTBO TEIUIOThl, BHYTPEHHSS SHEprus, padora rasza, Ko3Q(UIMEHT MOIEe3HOTO
JEUCTBUSL TEIJIOBOTO JIBUraTelisl; MPU ONMUCAHUM MPAaBWJIBHO TPAKTOBaThb (PU3NUYECKUUN
CMBIC]T UCIOJIb3YEMbIX BEJIMYMH, WX O0O3HAUYECHUS U EAMHUIIBI, HAXOAUTh (OPMYIIbI,
CBSI3bIBAIOIIME JAHHYIO (PU3MYECKYIO BEJIMWYMHY C JPYrMMH BEJIMYMHAM; ONMCHIBAThH
U3YYEHHBIE DJIEKTPUUECKHE CBOMCTBA BEIIECTBA U AIEKTPUUECKUE
ABJIeHUs (TMPOLECCHI), HUCIONb3YS (PU3NYECKUE BEIMYUHBI: JJIEKTPUUECKUN 3apsij,
ANEKTPUYECKOE TOJIE, HANPSKEHHOCTh MOJIs, MOTEHIMAJ, PA3HOCTh MMOTEHLIUAJIOB; IpU
ONMKMCAHUM TPABUJIBHO TPAKTOBaTh (PU3MUYECKUN CMBICI HCIIOJIb3YyEeMbIX BEJIMYWH, UX
0003HAaYEeHHs] U EAMHUIIBI, YKa3bIBaTh (POPMYJIbl, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO
BEJIMYMHY C JPYTMMU BEJIMYMHAMU; aHAJIU3UPOBATh (PU3NUYECKHE MPOLIECCHl U SIBICHUS,
UCTONB3YS (PU3NYECKUE 3aKOHbI

U NpUHOMNBL 3aKkOoH BceMupHOro tirorenus, I, II m III 3akonsr HeroTOHa, 3aKoH
COXpaHEHUSI MEXaHMYECKOM DHEPrUHM, 3aKOH COXPaHECHHUS WMIIYJIbCA, MPUHLIKI
CYyNEpPNO3UIIMA CWJI, TMPUHIUII PABHOMNpPABUS HWHEPUHAIBHBIX CHUCTEM OTCU€Ta,
MOJIEKYJISIPHO-KUHETUYECKYIO TEOPHUIO CTPOCHHUS BEUIESCTBA, T'a30BBIE€ 3aKOHBI, CBS3b
CpelIHEeH KHWHETHMYECKOM SHEPruu TEIUIOBOTO JBHXKCHHUS MOJCKYJI C aOCOIIOTHOU
TEeMIEpaTypoi, MEPBbIA 3aKOH TEPMOJMHAMMKH, 3aKOH COXPAHECHHUS DJICKTPUUECKOTO
3apsiia, 3akoH KyroHa, mpu 3TOM pasjinyarh CIOBECHYIO (POPMYIHpPOBKY 3aKOHA, €ro
MaTeMaTH4YeCKOe BBIPAKCHHE | YCIOBUA (TpaHUIBI, O00JACTH) MPUMEHUMOCTH,
O0OBSCHATH OCHOBHBIE TIPUHITUIIBI JEHCTBHS MAIIUH, TPUOOPOB U TEXHUUYSCKUX
YCTPOMCTB; pa3nuvarh YyCIOBHS KX OE30MacHOTO HCIIONIb30BaHHMS B ITOBCEIHEBHOM
KU3HHM;  BBIMIOJHATH JKCIICPUMEHTHI 110 KCCIICIOBAaHHIO (PU3NYECKUX SBICHUN U
MPOLIECCOB C MCIOJIb30BAHUEM TMPSIMBIX, W KOCBEHHBIX W3MEPECHUH, MpPU OSTOM
dbopmynmupoBarhk mpoOeMy/3agady W THIOTE3y Y4eOHOTO SKCIEpPHMEHTa, COOHUpaTh
YCTAHOBKY U3 MPEIOKEHHOTO O0OPYIOBaHMS, MPOBOJAUTL OIBIT U (OPMYITHPOBATH
BBIBOJIBI; OCYIIECTBIIAThH MPSMBIC W KOCBEHHBIC M3MEpPEHUS (QU3UICCKUX BEIUYIUH, ITPHU
ATOM BBIOMpATh ONTHUMAJBLHBIH CIIOCO0 M3MEPEHUS U HCIIONh30BaTh U3BECTHBIC METOJIBI
OIICHKH TTOTPEITHOCTEH M3MEPEHMI; MUCCISAOBATh 3aBUCHMOCTH MEXKIY (PHU3HMYCCKHUMU
BEJIMYMHAMH C MCHOJIb30BAHUEM MPSIMBIX HW3MEPEHUW, MNPU STOM KOHCTPYHPOBATh
YCTaHOBKY, (DMKCUPOBATh Pe3y/IbTaThl MOJIYUYSHHON 3aBUCUMOCTH (PU3MYECKUX BEIUYMH
B BUJI€ TAOJHI] U Tpa(MKOB, J€IaTh BEIBOABI IO pe3y/IbTaTraM MCCISA0BAHMS; COOTIOIATh
npaBuia O€30MacHOro Tpy/a MPU MPOBEACHUM UCCIETOBAHUM B paMKax

y4eOHOro 3KCIEPUMEHTa, Y4EOHO-UCCIIEeI0BATENbCKON U MPOEKTHOU NIESITENbHOCTH C
HCIIOJIb30BAaHUEM M3MEPUTEIBHBIX YCTPOUCTB U J1a00paTOPHOTO OOOPYIOBAaHHUS; pelIaTh
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pacuéTHBIC 3a/a4dl C SBHO 3aJaHHON (PU3NYECKON MOJEIBIO, MCIIONB3ysd (PU3HUECKUE
3aKOHBI W TIPUHIIMITBI, HA OCHOBE aHalM3a YCJIOBUS 3a7add BBIOWPATh (U3HUCCKYIO
MOJIETTh, BBIICIATH GU3HUCCKUE BETUINHBI U (POPMYIIbI, HEOOXOMUMBIE IS €€ pelieHus,
MIPOBOMTH PACUYEThl M OICHHUBATH PEATLHOCTH IMOJYYCHHOTO 3HAYCHUS (PU3HUSCKON
BEJIMYMHBI; PEIIaTh KAYSCTBEHHBIEC 3a]]aUH: BEICTPAUBATD JIOTHIECCKHA HETPOTUBOPECUUBYIO
IIEMTOYKY PACCYXICHHUH C OMOPOI Ha M3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH B (PU3HUCCKUC
SIBIICHUST;, UCIIOJIH30BaTh MPY PEIICHUH YICOHBIX 3a7a4 COBPEMECHHbBIC HH()OPMAIIMOHHBIE
TEXHOJIOTHH JIJIS IOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIUN U TIPEICTABICHUS
y4eOHOU ¥ HAyYHO-TIOMYJIIPHON HH(POPMAIIUH, TTOJTYICHHON U3 Pa3IUYHBIX UCTOYHUKOB,
KPUTHYECCKH aHAIM3UPOBATh MOTydyaeMyI0 HH(POPMAIUIO; TPUBOIUTH IPUMEPHI BKIJIa1a
POCCHUICKHX M 3apYOCIKHBIX YUEHBIX-(DU3NKOB
B Pa3BUTHE HAYKH, OOBSICHEHUE TIPOIECCOB OKPYXKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U
TEXHOJIOTH1; UCTIOJIb30BaTh TCOPETUUCCKHUE 3HAHUS 1O (PU3HKE B TIOBCCTHEBHOW KU3HU
U1t oOecriedeHusl Oe30MacHOCTH TpH OOpalieHUM ¢ NpUOOpaMH M TEXHHYCCKUMU
YCTPONCTBAMU, IS COXPAHEHHUS 3JI0POBbSI M COOJFOIEHUS HOPM SKOJOTHYECKOTO
NIOBEJICHUS B OKpYXaroleld cpese; padoTrarh B TPYIMIE C BBINOJHEHUEM Pa3JIMYHBIX
COLIMAJILHBIX pOJIeH, TUTAHUPOBaTh pPAa0OTy TPYIIBI, PAlMOHAIBLHO PACIPEICIISTh
00513aHHOCTH U TUIAaHUPOBATh ACSATEIHLHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJCKBATHO
OILICHWBAaTh BKJIAJ KAXKIOTO W3 YYaCTHHUKOB TPYIIBI B PEIICHHE paccMaTpuBacMOn
IPOOJIEMBI.

K xonimy obOyuenust B 11 kjacce mpeaMeTHbIE pe3ylnbraThl Ha 0a30BOM YpOBHE
JOJHKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTh Yy OOYHAIOIINXCS YMEHHI:

JEMOHCTPUPOBATh Ha TMpUMEpax poiab M MecTo (u3uku B (POPMUPOBAHUU
COBPEMEHHOM HAyYHOW KapTHUHbI MHpAa, B Pa3BUTUM COBPEMECHHOMW TEXHUKU U
TEXHOJIOTUM, B TMPAKTUYECKOM JEATEIBHOCTU JIOAEH, UEJIOCTHOCTh U EIUHCTBO
bu3nuecKoit KapTUHBI MUPA; YIUTHIBATH TPAHUIIBI PUMEHEHUS U3YyUEHHBIX (U3UIECKUX
MOZEIEN: TOUEUHBIN
ANEKTPUYECKUM 3apsl, JIyd CBETA, TOUCYHBIM MCTOYHUK CBETA, SIAEPHAs MOJEIb aTOMa,
HYKJIOHHAsE MOJIEb aTOMHOTO Sipa TPH pemieHuH (PU3NYECKUX 3ajad; paclio3HaBaTh
dusznueckue sBIeHus (MPOIECCh) K OOBSICHATH HX HA OCHOBE 3aKOHOB AJICKTPOTMHAMHUKA
Y KBAaHTOBOW (DPM3HKU: dIIEKTPUUYECKAs TPOBOANMOCTb, TEIIOBOE, CBETOBOE, XUMUYECKOE,
MAarHUTHOE JEUCTBUS TOKA, B3aUMOJICHCTBUE MATHUTOB, JJICKTPOMAarHuTHasE MHIYKIUS,
JECUCTBME MArHATHOTO IIOJISI HAa NPOBOJHMK C TOKOM M JBHXKYIIHWCS 3apsl,
ANIEKTPOMATrHUTHBIE KOJIEOAHUSI U BOJIHBI, MPSIMOJIMHEMHOE pacrnpoCTpaHEHUE CBETa,
OTpa)keHue, TmpesoMieHue, uHTepdepeHuus, audpakuus H MOJISIpU3aLUsSI CBETa,
nucriepcus cBeta, ¢Gotoanekrpuueckuil 3¢ dext (dhotorddexr), cBeToBOE MaBieHUE,
BO3HUKHOBEHUE JIMHENYATOr0 CIIEKTpa aToMa BOJAOPO/A, €CTECTBEHHAsI U UICKYCCTBEHHAs
PaIlOaKTUBHOCTb;

OIMMCBIBATH U3YYCHHBLIC CBOMCTBA BCIICCTBA (BHGKTqueCKHG, MAarduTHBIC,
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ONTUYECKHUE, DIEKTPUUYECKYIO MPOBOJUMOCTh PA3IUYHBIX CPEA) U ANEKTPOMArHUTHBIC
ABJICHUS (IIPOLIECCHI), UCIIONB3Ysl (PU3NYECKUE BEIUYMHBI: IEKTPUUECKUN 3apsi, cuiia
TOKa, OJIEKTPUYECKOE HANpsIKEHUE, DJJIEKTPUYECKOE CONPOTHBIIEHUE, PA3HOCTH
MOTEHLIMAJIOB, JIEKTPOJBIKYILAs CHUJla, paboTa TOKa, UHAYKIMS MarHUTHOTO MOJIsA, CUja
Awmnepa, cwia JlopeHlla, WHIYKTUBHOCTb KaTyIIKH, JHEPrUsl AJIEKTPUYECKOTO U
MarHuTHOTO TOJIEH, MEepUoJ U YacToTa KojeOaHUil B KoJeOareaIbHOM KOHTYpE, 3apsall U
CHJIa TOKa B MPOLECCE TapMOHUYECKHUX HIIEKTPOMArHUTHBIX KojieOaHUM, (POKyCcHOE
paccTosHMEe M ONTHYECKas CWia JIMH3bL, NpPU ONHCAHUU MPaBUIBHO TPAKTOBATH
(U3MYECKUI CMBICT UCHONB3YEMbIX BEIUYMH, UX 0O003HAYECHUS] U €UHUIIbI, YKa3bIBATh
(GopMysbl, CBSA3BIBAIONIME JAHHYIO (PU3MYECKYIO BEJIMYMHY C JAPYTMMH BEJIMYHMHAMU;
ONMKCHIBATh H3YUYEHHbIE KBAHTOBBIE SIBJICHUS M MPOLIECCHI, HCIOJB3YS (PU3nYecKue
BEJIMYUHBI: CKOPOCTD IEKTPOMArHUTHBIX BOJIH, JUTMHA BOJHBI U YACTOTA CBETA, SHEPIUS
U UMIYNIbC (POTOHA, IEPHOJ MOTypacnaa, SHEPTHsl CBSI3U aTOMHBIX SIJIEP, IPU OMMCAHUH
NPAaBWJIBHO TPAKTOBATH (DU3UUECKUN CMBICI UCIIOJIb3YEMbIX BEIMYUH, X 0003HAYCHHS U
€IMHMIIBI, YKa3bIBaTh (POPMYIIbI, CBSI3bIBAIOIIME JTAHHYIO (DU3UYECKYIO BEIUYUHY C
JIPYTUMH BEJIMYMHAMU, BBIYHMCIATH 3HaYeHUE (DU3MYECKOW BETUYHHBI, aHAJTM3UPOBATH
¢du3znueckre npoLecchl U SABICHUS, UCTIONb3Ysd (PU3NYECKHE 3aKOHBI U MPUHLIUIIBI: 3aKOH
Owma, 3aKOHBI IIOCJIEA0BATEIBLHOIO U MapajlIeIbHOIO COEIUHEHUS! TPOBOJHUKOB, 3aKOH
Jixoynsi—JleHna, 3akoH SJIEKTPOMAarHUTHOW HMHAYKIMM, 3aKOH HPSIMOJIMHEHHOTO
pacnpoCTpaHEHUs] CBETA, 3aKOHbl OTPAXEHUS CBETA, 3aKOHBl IPEJIOMJICHHS CBETa,
ypaBHeHue OMHmTeWHa Ui (Qorod(ddexra, 3aKOH COXpaHEHUS HHEPruH, 3aKOH
COXpaHEHMsI UMITYJIbCa, 3aKOH COXPAaHEHUS IEKTPUUECKOTO 3apsiia, 3aKOH COXPAHECHMSI
MaccoBOIO YHMCNa, MOCTydarbl bopa, 3akoH paauMoOaKTHBHOIO pacrnaja, MpU 3TOM
pa3inuyaTh CJIOBECHYIO (OPMYIHPOBKY 3aKOHA, €ro MaTeMaTH4ecKoe BBIpaXKEHUE U
ycnoBusl (IpaHullpl, 00JacTH) NPUMEHUMOCTH; ONPEAENATh HANpaBICHHE BEKTOPA
MHIYKIUY MarHUTHOTO MOJISI POBOJHUKA

C TOKOM, cuibl Ammepa u cwibl JlopeHIa; CTpOMTh M ONHUCHIBATH HM300pa’KECHUE,

CO3/1aBAEMO€ INIOCKUM 3€PKaJIOM, TOHKOM
JIMH30M; BBINOJHATh SKCIEPUMEHTHI 10 HCCICNOBAaHUIO (PU3MUYECKUX SBICHUM U
IIPOLIECCOB

C HCIOJIB30BAaHUEM MPSAMBIX, U KOCBEHHBIX H3MEPEHUU: NMpU 3TOM (POPMYIUPOBATH
npobnemy/3aiaqy W THUIOTE3y Y4eOHOro S3KCIIEpUMEHTa, COOMparbh YCTaHOBKY U3
NPEUIOKEHHOTO  O0OpYIOBaHUS, MPOBOAUTH ONBIT U (HOPMYIHUPOBATH BBHIBObL;
OCYUIECTBJIATh MpPSIMbIE M KOCBEHHbIE M3MEpPEHUs (PU3MYECKUX BEIMYMH, NPU 3TOM
BBIOMPATh ONTUMAJIbHBINA CIOCOO U3MEPEHHUSI M UCIIOIB30BaTh U3BECTHBIE METO/IbI OLIEHKU
MOTPEIIHOCTE HW3MEpPEHUH; MCCIEN0BaTh 3aBUCUMOCTH (PU3NYECKUX BEIMYHUH C
UCIIOJIb30BAHUEM MPSAMBIX HM3MEPEHUI: MpPU 3TOM KOHCTPYUPOBAaTh YCTaHOBKY,
(uKCHpOBATh pPE3YyNIbTAaThl MOJYYEHHON 3aBUCHMOCTH (PU3MYECKHMX BEJIUYUMH B BUJE
Ta0NMIl U rpaUKOB, JI€JaTh BHIBOJBI IO PE3YJIbTaTaM UCCIIEI0BAHUS;

coOmofaTh MpaBuia 0€30MacHOro Tpyaa NPy MPOBEICHUH UCCIIEI0BaHUI B paMKax
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yu4eOHOTO IKCHEPUMEHTa, YIeOHO-HCCIeI0OBATEIbCKON U MPOEKTHOU JESATEIbHOCTH C
HCITOJIb30BAHUEM M3MEPUTEIBHBIX YCTPOWCTB U JIA0OPAaTOPHOTO 000PYI0BAHUS; pelIaTh
pacuéTHbBIC 3a/a4dl C SBHO 3aJaHHON (PU3NYECKON MOJEIBIO, MCIIONB3ysd (PU3HUECKUE
3aKOHBI W TIPUHIIMITBI, HA OCHOBE aHalM3a YCJIOBUS 3a7add BHIOWPATh (U3HUCCKYIO
MOJIEJTb, BBIICIATh (PU3NYECKHIE BETMUMHBI U (HOPMYITBI, HCOOXOIUMBIE IS €€ peIIeHus,
MIPOBOMTH PACUYETBI M OICHUBATH PEAbHOCTH IMOJYYCHHOTO 3HAYCHUS (U3HUSCKON
BEJIMYMHBI; PEIIaTh KAYESCTBCHHBIEC 3a]aUH: BEICTPAUBATh JIOTHYCCKHA HETPOTUBOPECUUBYIO
IIEMTOYKY PACCYXICHHUH C OMTOPOI Ha M3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU U PU3HUECKUE
SIBIICHUST;, UCIIOJIB30BaTh MPU PEIICHUH YICOHBIX 3a]1a4 COBPEMEHHBIC MH(DOPMAITMOHHBIC
TEXHOJIOTUU I TIOMCKA, CTPYKTYPHPOBAaHUS, WHTEPHPETANMH W TPEACTABICHUS
y4eOHOU ¥ HAyYHO-TIOMYISAPHON HHPOPMAITUH, TIOTYYSHHON M3 Pa3IMYHBIX HCTOYHUKOB,
KPUTHYCCKA aHAIM3UPOBATh IOJIy4aeMyr0 HWHOOPMAIUIO; OOBICHATh PUHIUIIBI
JCHCTBUS MalluH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB,
pa3auyarh yCJIOBHS MX OC30IIaCHOTO MCIIOIH30BAHUS B ITOBCEAHEBHOM KU3HU; IPHUBOIUTH
IPUMEPHI BKJIaJa POCCUNUCKUX U 3apyOeKHBIX YUEHBIX-(PU3HKOB
B Pa3BUTHEC HAYKH, B OOBSICHECHUE TIPOIIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE TEXHUKHU
Y TEXHOJIOTHIA; HCIIOJIb30BaTh TEOPETUICCKUE 3HAHUS 0 (PH3UKE B TIOBCETHEBHOW KU3HU
s obecriedeHuss OE30MAaCHOCTH TMPHU OOpalleHud C MPUOOpPaMH U TEXHUYESCKUMHU
yCTPOMCTBAMH, Il COXPAHEHHS 3J0POBbS W COONIOACHHS HOPM AKOJIOTHYECKOTO
TIOBEJICHHSI B OKpYKarIlel cpene; padoTaTh B TPYIIE C BBHIIIOJHECHHEM Pa3IMYHBIX
COLIMAJILHBIX pOJIEH, ITUTAHUPOBaTh pPabOTy TPYIIBL, PAIMOHATBLHO PpaCIpPEIeNIATh
00513aHHOCTH U IUIAaHUPOBATh ACSATEILHOCTh B HECTAHJAPTHBIX CUTYAIUAX, aJICKBATHO
OLICHWBATh BKJIAJ KAXKIOTO W3 YYaCTHUKOB TPYIIBI B PEHICHHE paccMaTpuBacMOn
IPOOIIEMBI.
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TEMATHYECKOE IINIAHUPOBAHUE!

10 KJIACC
HaumenoBanue
Ne KonuuectBo OCHOBHBIE BUJIBI JEATEIHHOCTH
pa3aeiioB U TEM [IporpamMmMHO€E conepxaHue
/o 4acoB o0y4aronuxcs

yqe6H0r0 npeaMeTa

Pasznen 1. @®u3nka U MeTOAbI HAYYHOI'O MO3H

aHUusA

1.1

dusnka u MCTOIbI
HAay4YHOI'O IMO3HaHUA

2

dusrka — HayKa O MPUPOJE.
Hayunbie MeTOBI TO3HAHUS
OKpY>Karollero Mupa.

Ponb sxcnepumenTta u teopun B
Ipouecce Mo3HaHus IPUPOJIBI.

DKCIIEPUMEHT B ¢duznke.
MonenupoBanue buznuecKkux
ABJICHUM W TIipoueccoB. HaydHbie

runore3bl. DU3nyecKue 3aKOHbI H
TeopuHu. [paHUIBl NPUMEHUMOCTH
bu3udecknx 3akoHOB. [IpuHIMI
COOTBETCTBUS. Pone u mecrto
busnku B (QopmMupoBaHUH
COBPEMEHHOM HAy4YHOW KapTUHBI
MHpa, B MPAKTUYECKOU

JIESITSIIBHOCTH JIFOJICH

N3ydyeHnre HaydHBIX (AIMIIUPUUYECKUX U
TEOPETUYECKUX) METOJIOB TO3HAHUS
OKpY>Karolllero Mupa.

OO6cyxaeHue rpaHull MPUMEHUMOCTH
(bU3UIECKUX 3aKOHOB U TCOPUIA.
Pabota B rpyIire mo moaroToBke
KOPOTKHMX COOOIIEHHUI O POJIU U MECTE
(bU3UKH B HAYKE W B IPAKTUYECKON
e TEIIbHOCTH JTrofen. JleMmoHcTpanus
aHAJIOTOBBIX U MHU(PPOBBIX
HU3MEPUTEIIBHBIX TPUOOPOB,
KOMITbIOTEPHBIX JaTYMKOB.

OcBoeHne OCHOBHBIX MPUEMOB PabOTHI C

1 poBoii mabopaTtopueil mo pusmke

! Mpu paspaborke paGodeil MpOrpaMMbl B TEMATMYECKOM IUIAHAPOBAHMM JOKHBI OBITh YYTEHbl BO3MOKHOCTH HCIONB30BAHUS SJIEKTPOHHBIX (LH(BPOBHIX)

06p330BaTeJ'IBHBIX PECypPCOB, ABJIAOLINXCSA y‘l€6HO—MCTO,Z[I/I'{CCKI/IMI/I MaTtepurajiaMmu, COACPIKAaHNUEC KOTOPLIX COOTBECTCTBYCT 3aKOHOAATCIILCTBY 00 06paSOBaHI/II/I.
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Hroro no pazneny

Pasznea 2. Mexanuka
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2.1

Kunemaruka

Mexanuueckoe JBUJKCHHUE.
OTHOCUTENBHOCTh MEXAHUYECKOTO
nBrkeHusa. CucTteMa OTCUETA.
Tpaexropus.

[lepemerienue, CKOPOCTb (CpeIHSS
CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U
YCKOPEHHE MaTepPUaIbHON TOUKH, UX
MPOEKIMU HA OCU CUCTEMBI
koopauHar. CiioxeHue
MEPEMEIIEHUMN U CIIOKEHUE
CKOPOCTEHN.

PaBHOMEpPHOE M paBHOYCKOPEHHOE
IPSMOJIMHENHOE JBUKECHHE.
I'paduku 3aBUCUMOCTH KOOPAMHAT,
CKOPOCTH, YCKOPEHUS, ITyTH U
nepeMEILECHNS] MaTepUATbHON TOUKU
OT BPEMEHH.

CBoOonmHoe mazeHWe. YCKOpEHHe
CBOOOJTHOTO MaJICHHUS.
KpuBonnHelHOE ABUKEHUE.
JIBrm>keHME MarepuaibHOW TOYKHU T10
OKPY>KHOCTH C IOCTOSIHHOU T10
MOJYJTFO CKOPOCTBIO. YTIIOBas
CKOPOCTb, JINHENHAsI CKOPOCTb.
[lepuon u yactora oOpamieHusl.
LleHTpOCTpEMUTENBHOE YCKOPEHUE.
TexHn4ecKue ycTporucTBa 1

[IpoBeneHnE SKCIEPUMEHTA: U3YUCHUE
HEPABHOMEPHOTO JIBUKEHHUS C LIEIIbIO
ONpPENEICHU MTHOBEHHOW CKOPOCTH;
MCCIIEIOBAHUE COOTHOIIEHUS MEXKTY
MyTSIMU, IPONICHHBIMYU TEJIOM 32
MOCJIEI0OBATENIbHBIE PABHbBIC
MPOMEXKYTKU BPEMEHH TPU
PaBHOYCKOPEHHOM JIBUKEHUU C
HAYaJIbHOM CKOPOCTHIO, PABHOW HYIIIO;
W3y4YEeHUE JIBIDKCHHUS IIapHUKa B BI3KOH
KUJIKOCTHU; U3yUEHUE JIBHXKCHUS Tella,
OpOIIEHHOTO TOPU30HTATBHO.
OObscHEeHHE OCHOBHBIX ITPUHITUIIOB
JEUCTBUS TEXHUYECKUX YCTPOMCTB,
TaKuX KaK: COUIOMETP, LICTTHBIE U
pEMEHHBIE MEpelauul ABUKEHUS; U
yCJIOBHH UX 6€3011aCHOTO
WCII0JIb30BaHUSI B TIOBCEIHEBHOMN
KU3HU.

Pemenue pacy€THbIX 3a7a4 ¢ SBHO
3QTAaHHOM (PU3HYECKOM MOJCITBIO C
WCIIOJIb30BaHUEM OCHOBHBIX (POpPMYIT
KHHEMaTHKH.

[TocTpoenue u ananus

rpauiKOB 3aBUCUMOCTEN
KMHEMaTUYECKUX BEJIMYUH OT
BPEMEHH [1JI1 PABHOMEPHOT'O
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IIPaKTUYECKOE IIPUMEHEHUE
CIIUJOMETP, IBUKECHUE CHAPAIOB,
LEITHbIE U PEMEHHBIE NTEpENaun

Y PaBHOYCKOPEHHOTO MPSAMOIUHENHOTO
JBUYKEHUS.

PacriozHaBanve pu3NYECKUX SIBICHUNA B
y4eOHBIX OTIBITAX U OKPYXKaroIIeh
YKU3HH: PABHOMEPHOC U
PaBHOYCKOPEHHOE MPSMOIUHEHHOE
JBM)KEHUE, CBOOOTHOE MaJICHHE Te,
JBIYKCHHUE TI0 OKPY>KHOCTH.

OnucaHrue MEXaHHYECKOTO JBUKCHUS C
UCIIOJIb30BaHUEM (PU3NYECKUX
BEJIMYWH: KOOPJNHATA, YTh,
nepeMenieHne, CKOpoCcTh, YCKOPEHHE.
PaGora B rpymnmax rnpu riaHupOBaHUH,
NIPOBEICHUN U MHTEPIIPETaIlnU
PE3YIIBTATOB OTIBITOB U aHAJIH3E
JIOTIOJTHUTEIIBHBIX UCTOYHUKOB
uH(popMaIUK 1Mo TeMe
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2.2

Jlnnamuka

[IprHIUIT OTHOCUTEIBHOCTU
lNanunes. Ilepseiit 3akoH HproToHA.
NHepunanbHble CHCTEMBI OTCUYETA.
Macca tena. Cuna. [Ipuanun
Cyneprno3uinuu cuil. Bropou 3akoH

HproToHna 11 MarepuaibHOM TOYKH.

Tperuit 3akoH Hprotona s
MaTepHuaIbHbIX TOUYEK. 3aKOH
BCEMUPHOro TAroteHus. Cuna
TshkecTu. [lepBas kocmuueckas
CKOpPOCTb.

CpaBHeHHE Macc B3aMMOJEHCTBYIOIINX
TEJI.

N3ydeHne 3aBUCUMOCTH CHJIBI
YIOPYTrOCTH OT Aedopmaluu; CpaBHEHHE
CUJI TPEHUS MTOKOS, KAaUCHUS U
CKOJIb)KCHUS.

OOBbscHEHNE HEBECOMOCTH.
IIpoBeneHune 3KCIEpUMEHTA:
VCCIIEIOBAHUE  3aBUCHUMOCTH  CHII
YIPYTOCTH, BOBHUKAIOIINX B IPYKUHE
U PE3MHOBOM 00pasIe, OT UX
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Cwuia ynpyroctu. 3akoH ['yka.
Bec Ttena.

Tpenue. Buasl Tpenus (moxos,
CKOJIbKEeHUS, KadeHus). Cuia
TpeHusa. Cyxoe Tpenue. Cuna
TPEHUS CKOJIBKECHUS U CHJIa
TpeHus nokosi. Koagduuuent
TpeHus. Cuia COnpOTUBIIECHUS
MIpU JBYXKCHUU TEJIa B AKUJKOCTH
WJIM Ta3e.

[ToctynarenpHOE M BpaliaTeIbHOE
JBUXKEHHE aOCONIOTHO TBEPAOTO
Tena.

MOMEHT CHUJIbI OTHOCUTEIBHO OCH
BpamieHus. [nedo cuibl. YcnoBus
paBHOBECUS TBEPAOTO TENA.
TexHuueckue ycTpomucTBa u
IIPAaKTUYECKOE NPUMEHEHUE:
MNOJIIUITHUKY, TBUKEHHE
VICKYCCTBEHHBIX CIIyTHUKOB

nedopManviv; U3yu4eHHUE JBHXKCHUS
Opycka MO HaKJIOHHOW TUIOCKOCTH;
UCCIICIOBAaHUE YCIIOBUI paBHOBECHS
TBEPIOrO0 TeEjla, HMEIOLIETO OCh
BpaIlCHHUS.

OObsicHeHHne 0coOeHHOCTEN
PaBHOMEPHOTO ¥ PaBHOYCKOPEHHOTO
MPSIMOJTUHEHHOTO JIBYKCHUS,
CBOOOTHOTO TIAJICHUS TEJ, IBUKCHUS TI0
OKPY>XHOCTH Ha OCHOBE 3aKOHOB

HproToHa, 3ak0Ha BCEMUPHOTO

TATOTCHUA.
OOBsIcHEHNE OCHOBHBIX IMPUHIIUIIOB
I[GﬁCTBHSI IIOJIIUITHUKOB MW  HX

MPAKTUYECKOTO MPUMEHEHUS.
OObscHEeHHE IBIKEHUS UCKYCCTBEHHBIX
CITyTHUKOB.

Pemienue pacu€THbIX 3a1a4 C IBHO
3aTAaHHOM (PU3MYECKOM MOJICITBIO C
WCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB

1 GOpMyI JMHAMUKH.

PacrioznaBanne pu3nyecKux SBICHUN B
y4eOHBIX OTBITAX U OKpPYKarolen
JKA3HW: UHEPLHS], B3AUMOJCUCTBUE TEI.
AHanu3 (pU3nYeCcKux NporeccoB U
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SIBIICHUM C MCIIOJIb30BAHUEM 3aKOHOB U
IIPUHOMUIIOB: 3aKOH BCCMHUPHOIO
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tssrorenus, 1, I u III 3akonbl HeroTOHA,
MIPUHLHAI CYIIEPIIO3ULIANA CUJI, IIPUHLIUAIL
PaBHOIPABHOCTHU UHEPLIMAIBHBIX
CHCTEM OTCUETA
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2.3

3aKOHBI COXPAHEHUS B
MEXaHHKe

NMnynbe marepuaibHOW TOYKU
(Tenma), cucTeMbl MaTepUaTIbHBIX
ToueK. IMIynbC CUIIbI M1 UBMEHECHUE
MMITYJIbCA Teja. 3aKOH COXPaHECHUS
UMIynbca. PEakTUBHOE ABUKEHUE.
Pabota cunbl. MOITHOCTE CHJIBI.
Kunernueckas sneprus
MatepuainbHOi Touku. Teopema 00
U3MEHEHUN KMHETUYECKON
SHEPTHUH.

[TorenimanbHas SHEPrUsl.
[ToTeHunanbpHas SHEPTHS YIIPYTO
neGopMUPOBAHHON MPYKUHBI.
[ToTeHunanbpHas SHEPTUs TENa
BOJIM3H MOBEPXHOCTH 3EMIIH.
IloTeHMaaLHBIE 1
HEMOTeHIUaJIbHbIE CUJTbl. CBSI3b
pabOThI HETIOTEHITUATIBHBIX CUJT C
M3MEHEHUEM MEXAHUYECKOU
SHEPIUU CUCTEMBI TeJI. 3aKOH
COXPaHEHUS MEXAHUYECKOU
DHEPIUHU.

Ynpyrue u Heynpyrue

[IpoBeneHnE SKCIEPUMEHTA: U3YUECHUE
aOCOJIIOTHO HEYIPYIOro yjaapa ¢
MTOMONIBIO ABYX OAWHAKOBBIX HUTSHBIX
MasTHUKOB; MCCJICJOBAaHUEC CBSI3H
pabOThI CUJIBI C U3MEHEHUEM
MEXaHMYECKOM SHEpPryu Tejla Ha
MIPUMEPE PACTIKEHUSI PE3UHOBOTO
KTyTa.

Or1eHKa a0COJIFOTHBIX U OTHOCHUTEIBHBIX
MOTPEITHOCTEH U3MepeHn (PU3NIEeCKUX
BEJIMYHWH.

Pelienne pacy€THbIX 3a/1a4 C SIBHO
3aIaHHOM (PU3HYECKOU MOJIEITBIO C
HCITOJIb30BaHHEM OCHOBHBIX 3aKOHOB

1 HopMysT TMHAMUKHU U 3aKOHOB
COXpaHEHHMUS.

Pemnrenne xauecTBEHHBIX 3a71a4 C
ONOPOM HA U3YUECHHBIC B pa3/ieie
«MexaHnKa» 3aKOHBI, 3aKOHOMEPHOCTH
U (hU3UYECKUE SIBICHUS.

Onucanne MEXaHHMYCCKOIO JBHMIKCHHS C
HCITOJIb30BaHUEM (DU3UYCCKUX BEITMYUHH:
MMITYJIbC T€JIa, KWHETHYECKasl SHEPTHUs,
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CTOJIKHOBEHUS.

TexHuyeckue ycTpoucTBa U
IIPAKTUYECKOE IIPUMEHEHHUE:
BOZIOMET, KONIEP, MPYKUHHBIN
IIACTOJIET, IBUKEHUE PAKET

MOTEHI[MaJIbHASI DHEPTUsI, MEXaHUUECKas
paboTa, MeXaHU4YeCKasi MOITHOCTb.
AHanu3 pu3nYecKux MpoLeccoB U
SIBJIEHUM C UCIIOJIb30BAHUEM 3aKOHA
COXpaHEHUs MEXaHUUECKOW SHEPTHUH,
3aKOHA COXPAHCHUS UMITYJIbCA.
OObsicHEeHHE OCHOBHBIX MTPUHIIUIIOB
JIEUCTBUS U TPAKTUUECKOTO MPUMEHEHUS
TEXHUYECKUX YCTPOUCTB, TAKUX KaK:
BOJIOMET, KONIEP, MPYKUHHBIN TTUCTOJICT.
OObsicHEeHHE IBIXKCHUS PaKeT ¢ OMOPOi
Ha U3y4YeHHbIE (U3HUECKUE BETUYUHBI U
3aKOHBI MEXaHUKH.

Hcrnons3oBaHKe NpH NOATOTOBKE
COOOIICHHI O MPUMEHEHUH 3aKOHOB
MEXaHUKH COBPEMEHHBIX
WH(OPMAIIMOHHBIX TEXHOJIOTUHN IS
MOUCKA, CTPYKTYPUPOBAHMUS,
MHTEPIPETALNH U MPECTABICHUS
uH(pOpMAINH, KPUTUUECKUH aHATHN3
nojrydaeMoi uHGOpMAaIiH

[IpoBeaeHnE KOCBEHHBIX U3MEPEHUH,
VICCIIEIOBAHUM 3aBUCUMOCTEN
(bU3MYECKUX BEJIIMYHH, IPOBEPKA
MPENJIOKEHHBIX TUIIOTE3

Hroro no pazneny

18
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Pasznen 3. MonekyasipHas (pu3uKa ¥ TEPMOAUHAMHKA
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3.1

OCHOBBI
MOJIEKYJIIPHOKUHETUYECKOU
TEOPUU

OCHOBHBIE TTOJOKEHHUS
MOJIEKYJIAPHO-KUHETUYECKON
TEOPUU U UX ONBITHOE
000CHOBaHUE.

BpoyHOBCKO€E IBUKEHUE.
Huddys3usa. Xapakrep IBHKEHUS
Y B3aUMOJICHCTBUS YaCTHUI]
BelecTra. Mojienu CTpoeHust
ra3oB, )KUJKOCTEU U TBEPIBIX TEI
1 00BSICHEHHE CBOICTB BEIIECTBA
Ha OCHOBE ATHUX Mojiesier. Macca
U pasmepsl Moiekya. KonndectBo
BemiecTra. [loctosiHHas
ABorajpo.

TerutoBOo€ paBHOBECHE.
Temneparypa u €€ usmepeHue.
[ITxamna Tremneparyp Llenbcus.
Monens uaeanbHOTO rasa.
OcHOBHOE ypaBHEHUE
MOJIEKYJISIPHO-KMHETUYECKON
TEOPHUM UJICATBHOTO rasa.
AOconroTHas TeMIneparypa Kak
Mepa CpeTHEN KHHETUYECKOU
SHEPTUU TEIJIOBOIO JABHUKEHHUS
yactull raza. [llkana temneparyp
KenbBuHa. ['a30BbIe 3aKOHBI.

[IpoBeneHue dKCriepuMeHTa:
oTpeJieNIeHHe MacChl BO3AyXa B
KJIACCHOM KOMHATE€ Ha OCHOBE
HU3MepeHuil 00bEMa KOMHATHI,
JIABJICHUS ¥ TEMIIepaTyphl BO3yXa B
Hel; UCCIIeIOBAaHNE 3aBUCUMOCTHU
MEXy mapamMeTpamMu COCTOSTHUS
pa3peKEHHOTO rasa.

OrieHka aOCOMIOTHBIX U
OTHOCHTEJIBHBIX MTOTPEITHOCTEH
HU3MEpEeHUHN (U3NIECKUX BEITUIHH.
OOBbscHEeHHE OCHOBHBIX ITPUHITUIIOB
NENUCTBUN TepMOMETpa 1 OapoMeTpa u
yCIIOBUM UX 0€301acHOTO
WCII0JIb30BaHUSI B TIOBCEIHEBHOMN
KU3HH.

Pacno3naBanue Gu3MYECKUX SBICHUN
B y4€OHBIX OMBITaX U OKpPYKAIOUIeH
*u3HU: TudPy3usi, OpoOyHOBCKOE
JBHKECHHE.

OrnucaHue TEIIOBBIX SABICHHUHN C
WCIIOJTb30BaHUEM (PU3NYECKUX
BEJIMYWH: JIaBJICHHE rasa,
TEMIIepaTypa, CPEAHsS KHHETUYECKas
SHEPTUS Xa0TUYECKOTO JBUKECHHUS
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YpaBuenue MeHneneeBa—
Knaneiipona.

3akoH [laneToHa. M30onmpouecchl

MOJIEKYJI, CPETHEKBaApaTUIHAs
CKOPOCTb
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B UJICAJIbHOM Tr'a3e C MOCTOSHHBIM
KOJIMYECTBOM BEILIECTBA.
I'paduueckoe npencrasnexue
U30IPOLIECCOB: U30TEPMa, U30X0Pa,
n3o0apa.

Texuuueckue yCTpOMCTBa
PAKTUYECKOE MPUMEHEHHUE:

TepMOMETp, OapomeTp

u

MOJIEKYIL.

AHanu3 pu3nYecKux MpoLeccoB U
SIBJICHUM ¢ ucnojb3oBanueM MKT,
ra3oBbIX 3aKOHOB, CBSI3U CpPEIHEN
KUHETUYECKON SHEPTUU TEIIIOBOIO
JIBIKEHUSI MOJIEKYJ ¢ aOCOTIOTHOM
TEeMIIEpaTypOHu.

Pemenne pacu€THbiX 3a/1a4 C IBHO
3aJIaHHOM (PU3HYECKOM MOJIEITBIO C
HCTIOJIb30BAaHUEM OCHOBHBIX
nonoxkenuit MKT, 3akoHoB 1 popmyn
MOJIEKYJIIPHOUN (PU3KKH.

Pa6ota B rpymnmnax npu riaHUpPOBaHUH,
IIPOBEJICHUU U UHTEPIPETALINI
pEe3yIbTaTOB ONBITOB U aHAIU3E
JIOITOJIHUTEIIbHBIX HCTOYHUKOB
uH(popMaIuK 1Mo TeMe
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3.2

OCHOBBI
TEPMOJIUHAMUKH

10

TepMmoauHamuyeckas CucTema.
BryTtpeHnHss sHeprus
TEPMOJNHAMHUYECKON CUCTEMBI U
crocoObl €€ U3MEHEHUS.
KonuuecTBo Temnote u pabdora.
BuyTpenHss sHEprus 0THOATOMHOTO
HujeajJbHOro ra3za. Buabl
TEIJIONEPEIaYu: TEMIONPOBOAHOCTD,
KOHBEKIIUS, U3JIyYeHUE. YelbHas
TEMJI0EMKOCTh BEIIECTBA.

IIpoBeneHue d3KCIEpUMEHTA: U3MEPEHUE
YIEJIBbHOU TEIUIOEMKOCTH BEIIECTBA.
Onenka abCOMIOTHBIX U OTHOCUTEIbHBIX
NOTPEIIHOCTEN U3MEPEHUN (PU3NUECKUX
BEJINYMH.

N3ydenne mojeneit mapoBoil TypOHHBI,
JBUTaTelisi BHYTPEHHEIO CrOpaHus,
PEAaKTUBHOTIO JBUTaTEIIs.

OObscHEHHE TPUHIUIIOB JACUCTBUS U
yCIIOBU 0€30MaCHOTO MCTOIb30BaAHUS
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KonnuecTBo Temnorsl npu
TEIUIoNEepe1aye.

[TonsiTue 06 aguabaTHOM MpoIecce.
[IepBeIil 3aKOH TEPMOAMHAMUKH.
[IprMmeHenue nepBoro 3akoHa
TEPMOJIMHAMUKH K U30TIPOIECcCaM.
I'paduueckas uHTEpIIpETALIUS
paboThI Ta3a.

BTopoii 3akoH TepMOTUHAMUKH.
Heob6parumocTs mporieccoB B
npupoze.

TeruioBeie MamvHbL. [IpuHOKIE]
JNENUCTBHS TEIJIOBBIX MAIIIMH.
[IpeoOpazoBanus sHEPTUU B
TEIJIOBBIX MalllHAaX.
Koaddurment monesHoro nercTBus
TEIUIOBOW MaIlVHBL.

[Mukn Kapuo u ero koadduiment
IIOJIE3HOTO JEUCTBUS.
DKOJIOTHYECKUe TPOOIEMbI
TEMJIOIHEPTETUKHU.

TexHuueckue YCTpPOMCTBA 51
MIPAKTUYECKOE NPUMEHEHHUE:

B MTOBCEHEBHOM JKU3HU JIBUTATEISA
BHYTPEHHETO CTOPaHHUsI, OBITOBOTO
XOJIOMUIbHUKA, KOHIUIIHOHEPA.
OnucaHne CBOMCTB TEJ U TEIIOBBIX
SIBJICHUH C UCTIOJIb30BaHHEM
(bU3MYCCKUX BEIMUWH: JaBICHUE Ta3a,
TEeMITepaTypa, KOJIMYECTBO TEIUIOTHI,
BHYTPCHHSIS DHEPrus, paboTa rasa.
Pemenue pacy€THBIX 3a71a4 C SBHO
3aIaHHOM (PU3UYECKON MOJIETBIO C
UCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
1 HopMYIT MOJICKYISIPHOU (PU3UKH U
TEPMOJANHAMUKHU.

Perienne kauecTBEHHBIX 3a71a4 C
OTIOPO¥ HA U3YYCHHBIE B pas3zelie
«MomnexynsipHas Gusznka u
TEPMOJAMHAMMKA) 3aKOHBI,
3aKOHOMEPHOCTH M (hU3HUECKUE
SIBIICHUSL.

PaGora B rpynmnax npu aHanuze
JIOTIOTHUTENbHBIX HCTOYHHUKOB
uH(popManuu 1no Teme
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JIBUTATe]Ib BHYTPEHHETO CTOPaHusl,
OBITOBOI XOJIOJHUIIBHHUK,
KOHAULIUOHED

46



3.3

Arperarsslie
COCTOSIHUS BEILECTBA.
@Da30BbIC ITEPEXOBI

[TapooOpa3zoBaHue U KOHACHCAIIUS.
Ucnapenue u kunenue. AGcomtoTHas
Y OTHOCHUTEIIbHAS BIAXKHOCTD
Bo3ayxa. HacelenHbii nap.
VYnenvpHas Temora
napooOpa3zoBaHus. 3aBUCUMOCTh
TeMIEpaTypbl KUTICHUSI OT JaBJICHUS.
Teépnoe Teno. Kpucrannmueckue u
aMmopdHbIe Tena. AHU30TPOTIHUS
CBOMCTB KpUCTaLIOB. JKuakue
kpuctaliibl. COBpeMEHHbBIE
Mmarepuaibl. [lnaBnenue u
KpUCTAJTM3alus. YielbHas TEmioTa
iasnenus. Cydonumanus.
VYpaBHeHuUE TerIoBOro 6anaHca.
TexHuueckue ycTpomucTBa u
PaKTUYECKOE MPUMEHEHUE:
TUTPOMETP U IICUXPOMETDP,
KQJIOPUMETP, TEXHOJIOTUH
IIOJIyYEHUSI COBPEMEHHBIX
MarepraioB, B TOM YUCJIE
HaHOMAaTepHuaiaoB, U
HaHOTEXHOJIOTHUHU

[IpoBeneHne SKCIIEpUMEHTA: U3MEPEHUE
OTHOCHUTEITLHOU BJIAYKHOCTH BO3yXa.
OreHka aOCOTIOTHBIX U OTHOCHUTEIBHBIX
NOTPEIIHOCTEN U3MEPEHUN (PU3NUECKUX
BCJIMYHH.

W3ydeHre CBOWCTB HACHIIIICHHBIX
napoB, CIOCOOOB  HM3MEpPEHUs
BIIQXKHOCTH

HaGnronenne kuneHus mpu
TIOHVDKEHHOM JIaBJICHUU, HATPEBaHUS H
TUTABJICHUS KPUCTAJTHYECKOTO
BEIIECTBA.

OObsacHEeHHE IPUHITUTIOB ACUCTBUS U
yCIIOBUN O€30MaCHOTO MCTOIb30BAHUS
B MTOBCEHEBHOM JKU3HU TUTPOMETPA,
MICUXPOMETPA, KasopumeTpa. U3ydenue
TEXHOJIOTUH TIOJTy4YEeHUSI COBPEMEHHBIX
MaTepuaioB, B TOM YHCIIE
HAHOMATEPHUAJIOB.

Pemenne pacu€THbIX 3a/1a4 C SIBHO
3aTAaHHOM (DU3UIECKON MOJICIIBIO C
WCIIOJIb30BaHUEM ypaBHEHUS
TEIJIOBOTO OajaHca.

Pemmenne kauecTBEHHBIX 3374 C
ONOPOW HA U3YUYEHHBIEC 3aKOHBI,
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3aKOHOMEPHOCTHU U (PU3HUECKUE
SBJICHUS 10 TEME.
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Pacno3naBanue pu3nuecKkux sBJICHUN B
yUEOHBIX OIIBITAX U OKpYXKarollen
KU3HU: 1epopmanyst TBEPABIX TeEl,
HarpeBaHUE U OXJIAXKJIEHUE Tell,
U3MEHEHHUE arperaTHbIX COCTOSTHUI
BEIIECTBA U OOBSICHEHHE UX HA OCHOBE
3aKOHOB U (hOPMYII MOJIEKYIISIPHOI
(bu3MKH.

Hcnonp3zoBanue HH(OPMALIMOHHBIX
TEXHOJIOTUH JJIs1 TOUCKA,
CTPYKTYypUPOBaHUs, UHTEPIPETALUU U
IpeACTaBIeHUs HH(pOpMaIK IpU
HIOATOTOBKE COOOLIEHNH O IPUMEHEHNU
3aKOHOB MOJIEKYJIAPHOU (DU3UKU U
TEpPMOAMHAMUKYU B TEXHUKE U
TEXHOJIOTUSAX

Hroro no pazneny

24

Paznea 4. DiieKTpoAMHAMHUKA
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4.1

DIEKTPOCTATHUKA

10

Onexrpusanus Tei. JIEKTPUIECKUI
3apsa. [IBa Buaa alneKTpu4eCcKux
3apsi0B. [IpoBOAHUKH, TUAIEKTPUKHI
Y TIOJIYIIPOBOJIHUKH.

3aKOH COXPaHEHMUsI DIEKTPUIECKOTO

3apsija.
B3aumogeiictBue 3apsiioB. 3akoH

Kynona. ToueuHslii 3neKTpuyeCcKuit
3apsAl. DIEKTPUUECKOE TOJIE.

[IpoBeneHune dKCrIepuMEHTa: U3MEPEHUE
ANEKTPOEMKOCTH KOHJIeHCaTopa. OueHka
a0COJIIOTHBIX M OTHOCUTEIBHBIX
NOTPEIIHOCTEN U3MEPEHUN (PU3NUECKUX
BEJIMYHUH.

N3ydeHne npuHIUNOB IEUCTBUSA
AIEKTPOCKOIA,  AJIEKTPOMETPA,
KOHJIEHCATOopa.

N3ydeHne npuHIUNOB IEUCTBUS
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Hanpsxk€HHOCTB 271EKTpUYECKOTO
nosist. IIpuHnun cyneprosuuuu
AJIEKTPUUYECKUX TOoJen. JInHumu
HaIIPsKEHHOCTH DJIEKTPUYECKOTO
TIOJISL.

Pabota cuit anexkTpocTaTnyeckoro
nonsa.  Ilorenuman.  Pa3HOCTB
noreHuuanoB. [IpoBogHuku u
JUDJIEKTPUKH B
AIEKTPOCTATUYECKOM IOJIE.

Jvsnexkrpudeckasi MpOHUIIAEMOCTb.
OnekrpoéMkocTh. KoHnencarop.
DNEKTPOEMKOCTD MIIOCKOTO
KOHJIEHCATOpa. DHEPTHUsl
3apsKEHHOTO KOHJIEHCAaTopa.
TexHuueckue ycTpomcTBa u
PaKTUYECKOE MPUMEHEHUE:
AIIEKTPOCKOII, 3JIEKTPOMETD,
AIIEKTPOCTaTUYECKas 3alNTA,
3a3eMJICHUE IEKTPOTPHUOOPOB,
KOHJIEHCATOP, KOITUPOBAJIbHBIN
arrapar, CTpyWHbIN IPUHTED

U yCJIOBHI 6€30MaCHOrO MPUMEHEHUSI B
MPAKTUYECKOU KU3HU,

KOIHMPOBAJIBHOTO arapara, CTpyHHOIro
MIpUHTEpA.

PaccMmoTpenne Gpusnyeckux

OCHOBAHMI AIEKTPOCTATUYECKON
3aIUTHI U 3a3€MJICHUS
anekrponpubdopos. Pemenune
pacuéTHBIX 3a/1a4 C SIBHO 3aIaHHOU
bu3nIeCcKOi MOJIETBIO C
HCIIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB U
dbopmyn anekTpocTaTuku. Perenue
Ka4eCTBEHHBIX 3a7]a4 C ONOPOM Ha
M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU

1 (pU3nYeCKue SIBICHUS
AIIEKTPOCTATUKH.

Pacno3naBanue Gpu3nIeCKUX SIBICHUN B
y4eOHBIX OTIBITAX U OKPYXKAIOIIEH
KU3ZHU: DIICKTPU3ALMS TeN,
B3aMMOJICHCTBUE 3apsAI0B U OOBSICHEHUE
UX Ha OCHOBE 3aKOHOB U (OpMYI
AIIEKTPOCTATUKH.

Onucanue W3YYEHHBIX CBOWCTB
BEILIECTBA U JJIEKTPUUECKUX SBICHUI C
UCII0JIb30BaHUEM bu3nIecKux
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BEJIMYMH:  DJIEKTPUYECKHM  3apsih,
HaIPSKEHHOCTD DJIEKTPUYECKOTO MOJIs,
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MIOTEHIMAJI, PA3HOCTH IIOTEHIIHAJIOB,
AIEKTPOEMKOCTb.

AHanu3 pu3nYecKux MpoLeccoB U
SBJICHUN C UCIIOJIb30BAHUEM
bu3HUeCcKUX 3aKOHOB: 3aKOHA
COXPaHEHUS IEKTPUUYECKOrO 3apsa,
3akoHa KymnoHna.

PaGora B rpymnmnax npu aHanuze
JIOTIOJTHUTEIIbHBIX UCTOYHHUKOB
uH(OPMAIIMH U TTOATOTOBKE COOOIIEHUN
O MPOSIBJIEHUHU 3aKOHOB 3JIEKTPOCTAaTUKU
B OKPYXKAIOLIEH KU3HU U IPUMEHEHUN
UX B TEXHUKE
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4.2

IlocTogaHHEBII

AIEKTPUYECKUH TOK.

Toxu B pa3IMuHbIX
cpenax

12

DIEKTPUUYECKUAN TOK. YCIOBUSA
CYILECTBOBAHUS JIEKTPUUECKOTO
Toka. Mctounnku Toka. Cria Toka.

IIoCTOSSHHEINI TOK.
Hanpsoxenue.

3akoH Oma 1151 y4acTKa LEMu.
DNEKTPUUECKOE COTPOTUBIICHUE.

ViennHOE COIMPOTHUBJIICHUC BCUICCTBA.

[TocnenoBarenbHOE, MapaIeIbHOE,
CMEIIaHHOE COeIUHCHNE
MIPOBOIHUKOB.

PaGora snekTpuueckoro - Toka.
3akoH J[xoyns—Jlena. MomHoCTh
AIEKTPUYECKOTO TOKA.

[IpoBeneHnE SKCIEPUMEHTA: U3YUECHUE
CMEIIAHHOIO COEINHEHUS PE3UCTOPOB;
m3mepenne J/]C ncTouHMKa TOKa U €ro
BHYTPEHHETO CONPOTUBIICHUS;
HaOJII0ZICHUE DIIEKTPOJIN3A.

OreHka aOCOIOTHBIX U OTHOCHUTEIHHBIX
MOTPEITHOCTEN U3MepeHn (PU3nIecKux
BEJINYMH.

OObsicCHeHNE MPUHITUIIOB ACHCTBUS U
yCIIOBUN 0€30MacCHOTO MPUMEHEHHUS
aMIiepMeTpa, BOJIBTMETPA, PEOCTaTa,
MCTOYHUKOB TOKA,
AIIEKTPOHATPEBATEIbHBIX U
AIIEKTPOOCBETUTENBHBIX TPUOOPOB,
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DNEKTPOABMKYILAS CUIa U
BHYTPEHHEE CONPOTUBIICHUE
MCTOYHMKA TOKa. 3akoH Oma aJist
HOJTHOM (3aMKHYTO)
anekTpudeckoit nenu. Koporkoe
3aMbIKaHUE.

DNeKTpOHHas MPOBOAUMOCTD
TBEPBIX METAJJIOB. 3aBUCUMOCTD
COTNPOTHUBIICHUS] METAJIJIOB OT
TEMIIepaTypHI.
CBepXmpoBOANMOCTb.
DNEKTPUUYECKUM TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX MTYYKOB.
[TonynpoBonauku. Co6CTBEHHAS U
MpUMECHAs TPOBOIUMOCTh
MOJYyNPOBOHUKOB. CBOMCTBA pP—n-
nepexoza.

[TomynmpoBOMHUKOBEIE  TIPHOOPHI.
DNEeKTpUYECKUN TOK B pacTBOpPAX U
pacIuiaBax 3JIeKTPOJIUTOB.
DNEKTPONUTHYECKAsT JUCCOIUALIUS.
DNEeKTpoNu3.

DNEeKTPUYECKUM TOK B ras3ax.
CaMocTosITeNIbHBIN U
HECAMOCTOSITEIbHBIN pa3psi/l.

Momuaus. [1na3ma.

TEPMOMETpPA COIPOTUBJICHHUS,
BaKyyMHOTO JIUO/a, TEPMUCTOPOB U
($hOTOPE3UCTOPOB, MOTYNPOBOTHUKOBBIX
JTIUO0B, TaJIbBAHUKH.

Pemenne pacu€THbIX 3a/1a4 C IBHO
3aIaHHOM (PU3UYECKON MOJIETBIO C
MCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
dbopmyn temsl «IlocTosIHHBIM
AIIEKTPUYECKUN TOK).

Pacno3naBanue Gpu3M4ECKUX SBICHUN
B YUCOHBIX ONBITaX U OKPYKAIOIICH
KU3HU: DJIEKTPUYECKasl IPOBOJAUMOCTb,
TEIUIOBOE, CBETOBOE, XUMUYECKOE,
MarHuTHOE JIEUCTBUS TOKa. AHAIN3
IEKTPUYECKUX SIBJICHUM U MPOLIECCOB
B LIETISIX ITIOCTOSIHHOTO TOKA €
HCII0JIb30BaHHEM 3aKOHOB: 3aKOH OMa,
3aKOHOMEPHOCTH MOCJIEA0BATEIBHOTO
Y MMAPAJUICIIBHOTO COECINHEHUS
MIPOBOJHUKOB, 3aKoH J[xoyis-JIenna.
Onurcanue n3y4eHHbIX CBOMCTB
BEILIECTB U JJICKTPUUECKUX SIBIEHUN C
WCIIOJTb30BaHUEM (PU3NYECKUX
BEJINYMH: MJIEKTPUUECKUM 3apsif, CHJla
TOKA, SJIEKTPUYECKOE HANIPSI)KCHUE,
ANEKTPUYECKOE COITPOTUBIICHHUE,
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TexHu4ecKkue yCTporucTBa U
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IPAKTUYECKOE MPUMEHEHHUE:
aMIIepMETp, BOJIETMETP, PEOCTAT,
UCTOYHHMKU TOKa,
AIIEKTpOHArpeBaTeIbHbIE PUOOPHI,
AIIEKTPOOCBETUTENbHBIE TPUOOPHI,
TEPMOMETP COMPOTUBIICHHUS,
BaKyyMHBIN O], TEPMUCTOPHI U
(hOTOPE3UCTOPHI,
MOJTYTPOBOTHUKOBBIHN THOI,

pa3HocTh noteHuuanos, J/1C, padora
TOKa, MOUTHOCTh TOKA.

Hcnonws3zoBanre nHOOPMAIIMOHHBIX
TEXHOJIOTHM JJIsI TIOMCKA,
CTPYKTYPUPOBaHUS, HHTEPIPETALIUUA U
npecTaBlIeHUs UHPOPMAIIIHT TIPU
MOJIFOTOBKE COOOIIEHUN O TPUMEHEHUH
3aKOHOB IMOCTOSIHHOTO TOKA B TEXHUKE U
TEXHOJIOTHSIX

rajibBaHUKa
Hroro no pazneny 22
Pe3epBHOE Bpemsi 2
OBIIEE KOJIMYECTBO 68
YACOB I10 TTPOI'PAMME
11 KIIACC
HaumenoBanue
Ne Konunuectso OcCHOBHbIE BUJIbI J€ATEIBHOCTH
pa3iesnoB U TeEM [IporpammMmHO€E conepxaHue
n/n 4acoB oOy4Jaromuxcs

y4e0HOTO mpeaMeTa

Paznen 1. DiekTpoanuHamMuka
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1.1

MaruautHoe 1nose.
DneKkTpoMarHuTHas
WHAYKINS

11

ITocTosiHHBIC Mar"uThbl.
B3aumoencTBre NOCTOSSHHBIX
MarHuToB. MarHuTHoe I0JI€.
Bextop MarHuTHOM MHIYKIUH.
[IpuHun cynepno3uuuu
MarHUTHBIX IToneH. JInaun
MarHuTHOM uHAyKiuu. Kaptuna
JIMHUW MAarHUTHOM MHAYKIWH TIOJIS
ITOCTOSSHHBIX MarHuTOB. MaranuTHoe
T10JIE MMPOBOJTHUKA C TOKOM.
Kapruna nuHui "HAYKIUH
MarHuTHOI'O MOJs JUTMHHOI'O
MIPSAMOI0 TPOBOJAHUKA U 3AMKHYTOTO
KOJIBLIEBOT'O TTPOBOJHHUKA, KAaTYIIK!
¢ TokoM. OnbIT DpcTena.
BzaumoneiicTBue MPOBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOIYy/Ib U

HanpaBJeHHUE.

Cuna Jlopenua, e€ Moyb U
HarnpasJicHue. /[BrxeHue
3apsHKEHHOM YaCTHIIbI

[IpoBeneHnE SKCIEPUMEHTA: U3YUECHUE
MArHUTHOTO MOJSI KATYIIKH C TOKOM;
HCCIIEIOBAHUE JECUCTBUSA OCTOSIHHOTO
MAarHuTa Ha paMKy C TOKOM;
MCCIIE/IOBAHUE SBJICHUSA
ANEKTPOMAarHUTHON UHIYKIUH.
OreHka aOCOIOTHBIX U OTHOCHUTEIHHBIX
MOTPEITHOCTEN U3MepeHn PU3nIecKux
BEJINYMH.

OObsicCHeHHUE MPUHIIUIIOB ACHCTBUS U
yCJIOBUHM 0€30MacHOTO MPUMEHEHUS
MOCTOSTHHBIX MAarHUTOB,
AIIEKTPOMATrHUTOB, 3JIEKTPOJIBUTATENIS,
YCKOPUTEIIEH 3JIEMEHTAPHBIX YACTHII,
MHAYKIIMOHHOM Tieun. Perenue
pacy€THBIX 3a7]a4 Ha MPUMEHEHUE
bopMyn TEMBI

«MarauTHo€ noje. DIeKTpOMarHuTHast
WHTYKIIHS.

Penrenne kaueCTBEHHBIX 3a71a4 C
ONOPOW HA HM3YYECHHBIC 3aKOHBI,
3aKOHOMEPHOCTHU U (hU3HUECKUE
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B OJJTHOPOJHOM MAarHUTHOM IIOJIE.
Pabora cuner  Jlopenna.
SIBiIeHME DIEKTPOMArHUTHOU
vHAyKIuu. lloTok Bekropa
MarHUTHON UHYKIUH.
DNEKTPOJIBUKYIIAsA CUJIa UHYKIUU.
3aKOH AJIEKTPOMArHUTHON MHIYKIIUU
QDapajes.

BuxpeBoe anekrpudeckoe nole.
DIEKTPOJIBUKYIIIAs CUjla MHIYKIUU
B MPOBOJHUKE, ABUKYIEMCS
MOCTYIATEIBHO B OTHOPOIHOM
MarHUTHOM IIOJIE.
[IpaBuiio Jlenua.
NBAyKTUBHOCT®.
CAMOMHIYKIIMHU. DJIEKTPOABUKYIIIAS
CUJia CaMOMHIYKITUH.

SBienue

DHeprus MarHUTHOTO TOJIA KaTyIIKU
C TOKOM.

DNEeKTpOMarHuTHOE  TOJIE.
TexHuueckue ycTpoucTBa U
MPaKTUYECKOE MPUMEHEHUE:
MOCTOSTHHBIE MArHUTHI,

QJICKTPOMAIrHUTHI,
QJIICKTPOABUIATCIIb, YCKOPUTCIN
QJICMCHTAPHBIX qaCTHlIl,

HWHAYKIMOHHAsA IICYb

SIBIICHUS TeMbl « MarHUTHOE MOJIE.

DNEeKTPOMarHuTHAsI UHYKIUS.
Ornpenenenune HaNpaBiIeHU BEKTOpa
MHJYKIMA MarHUTHOTO MOJIA
MPOBOIHUKA C TOKOM, CWJIbI AMIlepa U
cuJibl JlopeHia.

Pacno3naBanue ¢pu3n4ecKuX sIBICHUN B
y4eOHBIX OTBITaX U OKpYKarolen
KU3HU: B3aUMOJICHCTBUE MarHuTOB,
ANIEKTPOMAarHuTHasi UHAYKIIHS,
JIEUCTBHE MAarHUTHOTO TOJIS Ha
MIPOBOJHUK C TOKOM U JBHUKYIIUICS
3apsi.

AHaJIU3 AIIEKTPOMArHUTHBIX SIBIICHUH C
HCII0JIb30BAaHUEM 3aKOHA
AIIEKTPOMATHUTHOW UHAYKIUU.
OnurcaHue n3y4eHHbIX CBOICTB
BEILIECTB U AJIEKTPOMArHUTHBIX
SABJICHUN C UCITOJIb30BAHUEM
(bU3HYECKUX BETMYUH: UHIYKITUS
MAarHUTHOTO MOJs, cuiia Amriepa, cuia
Jlopenna, MHIYKTUBHOCTD KaTYIIIKH,
SHEPrus IEKTPUUECKOTO U MATHUTHOTO
noJsien
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Hroro no pazneny
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Pasnea 2. Kosied0anusa v BOJIHBI
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2.1

Mexaauyeckue n
ANEKTPOMAarHUTHBIE
KoJIeOaHms

KonebarenbHas cucrema.
CBoOoHBIE MEXaHUUECKHE
kojebanus. 'apmoHnyeckue
konebanus. [lepuon, yactora,
aMIuuTyaa u ¢asza KojeOaHuil.
[IpyXUHHBIA MasATHUK.
Maremarnyeckuii MasiTHUK.
YpaBHEHHE TAPMOHUYECKUX
konebanuii. [IpeBpaiienre sHeprun
IIPU TAPMOHUYECKUX KOJICOaAHUSIX.
Konebarenbublit KoHTyp. CBOOOIHBIE
AIIEKTPOMArHUTHbBIE KOJICOaHUs B
UjeaJbHOM KOJIeOaTeIbHOM KOHTYPE.
AHaJIOrusl MEX/y MEXaHUYECKUMU U
AIIEKTPOMArHUTHBIMU KOJICOAHUSIMU.
®opmyna TomcoHa. 3akoH
COXpaHEHUs HEPTUHU B UACATbHOM
KoJIe0aTeIbHOM KOHTYPE.
[IpencraBieHue 0 3aTyXarOMMnX
KoJjieObanusaX. BeiHYX/IeHHbBIE
MEXaHUYECKUE KOIeOaHMsI.
Pe3onanc. BeiHyX)eHHbBIE
AIIEKTPOMArHUTHbBIE KOJIEOAHMUS.
[lepeMeHHBIN TOK.

Cunycou1abHbIN TEPEMEHHBIN TOK.

HccenenoBanue napameTrpos
KoJIe0aTeaIbHON CUCTEMBI — IEPUO/IA,
JaCTOTHI, aMILTUTY/IBI ¥ (pa3bl
KoJieOaHuil (MPy>KUHHBIN W/ WK
MaTeMaTH4eCKUI MasTHUK).
HaGnronenue 3aTyxarmux KoieoaHuii.
HccnenoBanue CBOMCTB BBIHYKICHHBIX
KOJIeOaHMIA.

Habmronenue pe3onanca. [IpoBenenue
IKCTICPUMEHTA!

WCCIIeZIOBAaHUE 3aBUCUMOCTH MEPHOIa
MaJibIX KoJeOaHui rpy3a Ha HUTU OT
JUTMHBI HUTH ¥ MaccChl Ipy3a;
UCCJIeIOBaHUE TIEPEMEHHOTO TOKa B
e U3 MOCJeI0BaTEeIbHO
COEIMHEHHBIX KOHIEHCATOPa, KaTyIIK!
U pe3ucTopa.

OreHka aOCOMOTHBIX U OTHOCUTEIBHBIX
MOTPENTHOCTEH U3MEPEeHUN (PU3NIECKUX
BEJIMYMH.

OObsicHEeHHE NPUHIIUIIOB ACHCTBUS U
yCIIOBU O€30MacHOTO MPUMEHECHHUS
AIIEKTPUYECKOTO 3BOHKA, TeHEpaTopa
MIEPEMEHHOI0 TOKa, JIMHUI
3NIEKTponepeaay.
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Pemenne pacu€THbIX 3a/1a4 C IBHO
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MouHoCTh NEPEMEHHOTO TOKA.
AMIUIMTYTHOE U IEUCTBYIOIIEE

3HAYCHHEC CUJIbI TOKA W HAITPAKCHUA.

Tpancdopmarop. IIpousBonactso,
nepenava u noTpedieHue
JIIEKTPUYECKON IHEPIUH.
DKOJIOTUYECKUE PUCKU TIPH
IIPOU3BOJICTBE ANEKTPOIHEPTUH.
Kynsrypa ucnons3zoBanus
AJNIEKTPOIHEPTUU B TOBCEIHEBHOM

YKU3ZHU.
TexHuueckue YCTpOWCTBA U
IIPaKTUYECKOE IPUMEHEHHUE!

ANIEKTPUYECKHUI 3BOHOK, T€HEPATOP
IEPEMEHHOTO TOKa,
aNIeKTpornepenayd

JIMHHUH

3aIaHHOM (PU3UYECKOU MOJEIBIO C
UCTIOh30BAHUEM OCHOBHBIX 3aKOHOB
1 (HopMyI1, OTUCHIBAIOLITUX
MEXaHHUYECKHUE U DJIEKTPOMATHUTHBIC
KoJIeOaHus.

Onucanre MEXaHHYCCKUX H
AIIEKTPOMArHUTHBIX KOIeOaHui ¢
UCTIONBh30BaHUEM (DHU3HUECKHIX
BEJIMYWH: TIEPUOJ] M YACTOTA
KoJiebaHuil, ammintyna u Qasza
KoseOaHuH, 3apsl U CHJIa TOKa B
TapMOHUYECKUX JICKTPOMATrHUTHBIX
KOJICOaHUSX.

PemeHre kaueCTBEHHBIX 3a7a4 C
ONIOPOM HA U3YUYCHHBIE 3aKOHBI,
3aKOHOMEPHOCTH, ONUCHIBAIOIIINE
MEXaHUYECKHUE U ANEKTPOMArHUTHBIE
KoJIeOaHmsl.

PaGora B rpymnmnax npu riaHUPOBaHUH,
MPOBEICHUU U UHTEPIIPETALIUH
PE3YJABTAaTOB OMBITOB, U AHAJIU3E
JIOTIOJTHUTENbHBIX UCTOYHUKOB
uH(popManuu 1o TeMe
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2.2

Mexaauyeckue n
AJIEKTPOMArHUTHBIC
BOJIHEI

MexaHn4ecKUe BOJIHBI, YCIOBUS
pacupoCTpaHEHU. ITepuon.
CKOpOCTh pacHnpoCTpaHEHHS U
JvHa BOJIHBL. [lonepeunsie u

N3yuenue o6pazoBaHus U
pacmpocTpaHEHUS TOMEPEUHBIX
Y TIPOJIOTIbHBIX BOJIH.
Habmonenue orpaxeHus
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PO/IOTbHBIE BOJIHBI.
Wnrtepdpepentuss u  audpaxuus
MEXaHUYECKUX BOJH.

3Byk. CkopoCTh 3ByKa. [ pOMKOCTB
3ByKa. Bricora ToHa. TeMOp 3ByKa.

DIEKTPOMArHUTHBIE BOIHBI. YCIOBUS
W3JTyYCHUS

AJIEKTPOMArHUTHBIX BOJH. B3aumuas
opueHTtauusi BekropoB E, B, v B
3JIEKTPOMAarHUTHOM BosiHE. CBOMCTBA
3JIEKTPOMArHUTHBIX BOJIH:
OTpa)K€HUE, MPEJIOMIICHHUE,
noJisipu3anus, Tudpaxims,
unteppepennus. CKOpocTh
AJIEKTPOMArHUTHHIX BOJH. [1Ikama
AJIEKTPOMArHUTHBIX BOJIH.
[IpruMeHeHune 3eKTpOMarHuTHBIX
BOJIH B TEXHHUKE U OBITY.

[TpuHUIMIBI PATMOCBSI3U U
TeneBueHus. Paguonokanus.
DNIEKTPOMArHuTHOE 3arpsi3HEHUE
OKPYKAIOIIEH CPEIbL.

TexHn4ecKue ycTporucTBa u
MIPAKTUYECKOE MPUMEHECHUE:
MY3bIKaJIbHbIE HHCTPYMEHTHI,

U TIpEJIOMJICHUSI, THTEpPEPEHIIUU U
Tu(pakuy MEXaHUYECKUX BOJIH.
Habmronenue cBsizu rpOMKOCTH 3ByKa U
BBICOTBI TOHA C AMIUIMTYAOM U 4aCTOTOMN
KoJIeOaHMi, 3ByKOBOTO pe30HaHCa.
HccnegoBanue CBOKMCTB
ANIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE,
MIPEJIOMIIEHUE, OIS PU3ALINS,
nudpakiys, uHTephepeHIus.
N3yueHue ycinoBuid U3My4YEHUs
AJIEKTPOMArHUTHBIX BOJIH, B3AMMHOM
opueHraunu BektopoB E, B, v B
AIIEKTPOMArHUTHOU BoJHE. M3yuyeHue
MIPUMEHEHHUS

AIIEKTPOMATHUTHBIX BOJIH B TEXHUKE U

OBITY.

OObsiCHeHHE MPUHITUIIOB ACHCTBHS U
yCIIOBHH 0€3011aCHOTO MMPUMECHEHUS
MY3bIKaJIbHBIX HHCTPYMEHTOB,
VJIBTPA3BYKOBOW JTUATHOCTUKH B
TEXHUKE U MEIULINHE, pajaapa,
pPaIuONpPUEMHHUKA, TEJIEBU30PA,
aHTeHHBI, Tenedona, CBU-neun.
Pemenne pacu€THBIX M KQU€CTBEHHBIX
3a71a4 C OMOPOM HA U3yYEHHBIE 3AKOHBI
Y 3aKOHOMEPHOCTH, OMMCHIBAIOIIINE
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VABTPa3ByKOBasl IMAarHOCTHUKA B
TEXHUKE U MEIUIIMHE, paaap,
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paauonpuEMHHUK, TEIEBU30D,
aHTeHHa, renedon, CBU-neun

paclpoCTpaHEHHE MEXAaHUYECKUX U

AIIEKTPOMATrHUTHBIX BOJIH.
Hcnonb3oBanre HHPOPMAITMOHHBIX
TEXHOJIOTHUH IS TIOUCKA,
CTPYKTYpHUPOBAHUS, HHTEPIIPETAIIUU U
IpeICTaBICHUS HHDOPMAIIMK TIPU
IMIOATOTOBKE COOOIIEHUIT 00
WCIIOJIb30BaHUH JICKTPOMArHUTHBIX
BOJIH B TEXHHUKE. Y4YacTHEe B TUCKYCCUHU
00 AJIEKTPOMAarHMUTHOM 3arpsi3HEHUN
OKPY’KaroIIeH CpeIbl.

Pabora B rpymmax npu rmiaHUPOBaHHH,
IIPOBEJICHUN U UHTEPIIPETAIIUN
pE3YABTaTOB ONBITOB U aHAJIM3E
JIOIOJHUTENBHBIX HCTOYHUKOB
uHpopMaIuu 1Mo TeMe
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2.3

OnrTuka

10

I'eomerpuueckas onruka.
[IpssMonuHEHOE pacIpOCTpaHEHUE
CBETA B OAHOPOIHOM cpene. JIyu
cBeTa. TOYeUHbINM UICTOYHUK CBETA.
OtpaxkeHue cBeTa. 3aKOHBI
oTpaxxeHus cera. [loctpoenue
U300paKeHUH B TJIOCKOM 3epKalie.
[Ipenominenue cBeta. 3aKOHBI
npesioMJieHUs cBeTa. AOCOTIOTHBIN
nokasaressp npesomieHus. [lonxoe

N3ydenue sABieHUs MOIHOTO
BHYTPEHHEI'0 OTPAKEHU, €TI0
IIPUMEHEHHU B CBETOBOAE. M3yueHue
MOJEJIE MUKPOCKOIIA, TEIECKOTA.
Ilonydyenue cHexkrpa €  [OMOILBIO
NPU3MBI U TUDPAKIIMOHHON PEIIETKH.
N3mepenue nokasaress npesoMIICHUs
CTEKJIA.

HccnenoBanue CBOWCTB M300paKeHUN
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BHYTPEHHEE  OTPAKCHUE.
[IpenenbHblil yroma MoaHoro
BHYTPEHHETO OTPAKECHUSI.
Hucnepcusa ceeta. CI0XKHBIN cOCTaB
oenoro cseTta. LIBer.

Cobuparorire 1 paccerBarolne
nuH3bl. ToHKas nuH3a. POKyCHOE
pacCTOSHUE U ONTUYECKAs CUJia
TOHKOW JIMH3BI. [locTpoeHue
U300pakeHU B COOMPAIOIINX U
pacceuBaromux auH3ax. @opmyna
TOHKOM JIMH3bI. YBEJIUUYCHHUE,
naBaeMoe JIMH30M. [Ipenernsl
IPUMEHUMOCTH T€OMETPUYECKON
ONTHUKH.

Bonnosas ontuka. MaTepdepenius
cBera. KorepeHTHbIE HICTOYHUKH.
VYcinoBus HaOMIONEHNS MAKCUMYMOB
U MUHHUMYMOB B
UHTEP(PEPEHIIMOHHON KapTUHE OT
JBYX CUH(A3HBIX KOTEPEHTHBIX
VICTOYHUKOB.

Hudpakuus cera.
HudpakunonHas pemeérka. YcioBue
HAOJIIO/IEHHS TIIaBHBIX MAKCUMYMOB
IIPY MaJICHUA MOHOXPOMAaTHYECKOTO

B JINH3aX.
OObsicHeHHE MPUHITUIIOB ACHCTBUS U
yCIIOBUI 0€30M1aCHOr0 MPUMEHEHHUS
OYKOB, JIyTibl, (hoTOANNapara,
MPOEKIIMOHHOTO amnrapara, MUKpOCKoma,
TE€JIECKONa, BOJIOKOHHOM ONTHUKH,
Tu(paKkIMOHHON pelETKY, TOISIPOUIA.
Pemienne pacu€THbIX 3a/1a4 C IBHO
3aIaHHOM (PU3UYECKON MOJIETBIO C
MCTIOJb30BAHUEM OCHOBHBIX 3aKOHOB U
bopMyIT reOMETPUIECKOM ONTHKH.
ITocTpoenue u onucanue

U300paKeHUs1, CO3aBAEMOT0 TIOCKUM
3€pKaJIOM, TOHKOU JIMH30M.
Paccmotrpenue IIPEJIEIIOB
IIPUMEHUMOCTH F€OMETPUUECKON
ONTHUKH.

PacrioznaBanne pu3nyecKuX sBICHUN
B OIBITAX U OKPYKAOLIEH KU3HU:
MPSIMOJINHENHOE PacIpOCTPAHEHUE
CBETa, OTPAXKEHUE, MPEIIOMIICHHE,
uHTephepeHnus, Tudpakaus u
MOJISIpU3alys CBETA, JUCIIEPCHS
ceera. M3yueHue yciaoBuii
HaOJIIOIEHNUS] MAKCUMYMOB U
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cBeTa Ha AUQPPAKIHMOHHYIO
PELIETKY.

MUHUMYMOB B MHTEpP(EepEeHLNOHHOM
KapTUHE
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[Tonspuzanus ceera. Texunueckue
YCTPOMCTBA U IIPAKTUYECKOE
IPUMEHEHHE: OYKH, JIyIa,
doToanmapar, IpOCKIUOHHBIN
anmnapar, MUKPOCKOII, TEJIECKOII,
BOJIOKOHHAs OITHKA,
nudpakuroOHHas peméTka,
NOJIAPOUL

OT IBYX CI/IH(i)a?)HBIX KOTCPCHTHBIX
HCTOYHHUKOB.

Venosre HaOIIOIEHHS TIIaBHBIX
MaKCUMYyMOB TIpH MaJICHUU
MOHOXPOMATUYECKOTO CBETa Ha
TU(PpaKIMOHHYIO PEeETKY. AHAIN3
OINTHYECKHUX SBJICHUHN C
HCIT0Jb30BaHUEM 3aKOHOB: 3aKOH
IIPSIMOJIMHENHOIO
pacrpoCcTpaHeHHUsI CBETa, 3aKOHBI
OTpa)KEHUS CBETA, 3aKOHBI
npenoMiieHus cBera. Onucanue
OITHYECKUX SIBJIEHUHI C
HCIIOJIb30BaHUEM (HU3UIECKUX
BEJIMYUH: (POKYCHOE pacCCTOSHUE U
OIITHYECKas CUJIa JTUH3BI

Hroro no pazneny
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Pa3znea 3. OcHOBBI cienIHAIBLHOM TeOPUHN OTHOCUTEIbHOCTH (Hasee — CTO)
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3.1 | OcHOBBI crIEIUAIEHON
TEOpPUH
OTHOCHUTEIIBHOCTH

['panuipl npumMeHUMOCTH
KJIaCCUYCCKOM MEXaHUKHU.
[TocTynarel cnenuanbHON TEOPUU
OTHOCHUTEJIBbHOCTH:
WHBAPUAHTHOCTH MO YISl CKOPOCTH
CBETa B BaKyyMme, PUHITUII
OTHOCHUTEIBHOCTH DUHIIITEHHA.
OTHOCHUTEIBHOCTh
OJIHOBPEMEHHOCTHU. 3aMe/1JICHUE
BPEMEHU U COKPAIICHUE JJTUHBI.

Pemenne kauecTBEHHBIX 3a0a4 C

OTNOPOM HA U3YUYEHHBIE MOCTYJAThI
CTO.

Hcnonws3zoBanre nHOOPMAIIMOHHBIX
TEXHOJIOTHH 171 TTIOKUCKA,
CTPYKTYPUPOBAHUS, UHTEPIIPETALINHN U
npecTaBlIeHUs UHPOPMAIIIHU TIPU
MOJIFOTOBKE COOOIIEHU O TpaHHIIaX
MIPUMEHUMOCTH KJIACCHYECKOM
MexaHukd 1 ocHoBax CTO

DHeprusi 1 UMIYIbC
PENSITUBUCTCKOM YacTuIlbl. CBA3b
MacCChl C SHEPTUEN U UMITYJIECOM
PESTUBUCTCKON YaCTHUIIBI.
DHeprus MoKost

Hroro no pazneny

Pa3znea 4. KBanToBasi pusuka
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4.1

DneMeHThl KBAHTOBOM
OIITUKH

®otonbl. @opmyna Ilmanka cea3u
sHEpruu (POTOHA C €ro YacToTOM.
DHeprust 1 UMIyJbc (POTOHA.
OTKpbITHE U HCCIIEOBAHUE
dorordpdexra. OnbiTer A.T.
Cronerosa. 3aKOHbI
dotorpdexra. YpaBHeHue
DitHireHa 11t porodrddekra.
«KpacHas rpanuma»
dororddexra. Jlapnenue cpera.
Omrite! [1.H. JIebenena.
XUMHUYECKOE JIEMCTBUE CBETA.
TexHuueckue yCTpouCTBa U
NPAKTUYECKOE  MPUMEHEHHE:
b oTOdIEMEHT, dboTonaTuuK,
coJIHeuHas Oarapesi, CBETOIMO]T

HaGmionenue gpororddexra Ha
YCTaHOBKE C IUHKOBOU TIIACTUHOM.
HccnenoBanue 3aKOHOB BHEIIHETO
dbotordpdexra.

OObsicCHEeHNE OCHOBHBIX MTPUHIIUIIOB
JICUCTBUSI TEXHUYECKUX YCTPOMCTB,
TaKuX Kak: (OTOdIEMEHT, (OTONATUHK,
coJiHeUHas Oarapesi, CBETOANO; U
yCJIOBUHM UX 0€301aCHOTO MMPUMEHECHUS
B MPAKTUYECKOM KU3ZHHU.

Pelienue pacy€THbIX 3aa4 C SIBHO
3aJITaHHOM (PU3HYECKOM MOJIEITBIO C
HCII0JIb30BAHUEM OCHOBHBIX 3aKOHOB
1 (GOpMYJT KBAHTOBOM OINTUKHU.
PemeHre kaueCTBEHHBIX 3a7a4 C
ONIOPOM HA U3YUYCHHBIE 3aKOHBI,
3aKOHOMEPHOCTU KBAaHTOBOI ONTHUKHU.
Pacno3naBanue pu3MYECKUX SBICHUN
B y4€OHBIX OTBITAX:
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dotornekTpuueckuil 3Qp(HeKT, CBETOBOE
TaBJICHHE.

OnucaHne N3y4eHHbIX KBAHTOBBIX
SIBJIEHUM U MPOLIECCOB C
UCIIOJIb30BaHUEM (DU3UYECKUX
BEJIMYMH: CKOPOCTh AJIEKTPOMATHUTHBIX
BOJIH, JUIMHA BOJIHBI M YAaCTOTA CBETA,
DHEPTHS U UMITYIIbC (POTOHA

4.2

Crpoenue aroma

Monens atoma TomcoHa. OTIBITEI
Pesepdopna mo paccessHuto -
yactull. [lnanerapHas Mojenb
aroma. [loctynarsl bopa.

Wznyuyenue u nornomeHre OTOHOB
IIpH MIEPEX0JIC aToMa C OJTHOTO
YPOBHS SHEPTUU Ha ApYyron. Buasl
criekTpoB. CIIEKTp YpOBHEN SHEPTUU
aToMa BOjOpoja.

BonHoBBIE cBOlicTBa yacTUI. BOIHBI

ne bpoitns.
KopnyCkynsipHOBOITHOBOU JTyaju3M.
CHoHTaHHOE U BBIHYKJIEHHOE
W3JIyYCHHE.

TexHuueckue YCTpPOMCTBA 51
MIPAKTUYECKOE NPUMEHEHUE:
CIIEKTpaJIbHBIN aHAJIN3

Nzyuyenue moaenu omnbita Pezepdopna.
[IpoBeneHue SKCIEpUMEHTa 10
HaOJTIOICHUIO JTMHEHYATOro CIIeKTpa.
O1eHKa a0COJIIOTHBIX U
OTHOCHUTEJIbHBIX MOTPEITHOCTEN
HU3MEpEeHUHN (U3UIECKUX BEITUIHH.
N3yuenne mogenu atoma: ToMCcoOHa,
MJIAHETAPHOM MOJIEJIM aToMa, MOJICIIH
aroma bopa.

N3ydeHne crniekrpa ypoBHEN SHEPTUU
aroma Bojgopona. OObsICcCHEHUE
MIPUHIATIOB JICMCTBUS U YCIOBUH
0e30MacHOro NMPUMEHEHUS
CIIEKTPOCKOIIA, JIa3epa, KBAHTOBOTO
KOMITBIOTEPA.

Penienue kaueCTBEHHBIX 3a71a4 C
ONOPOW HA U3YUYEHHBIEC 3aKOHBI,
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(ciekTpOoCKoM), Jia3ep, KBAHTOBBIN
KOMITBIOTEP

3aKOHOMEPHOCTHU U (U3HUECKUE
sBieHus 1o Teme «CTpoeHue aToMay.

PacrioznaBanne Qpu3nyecKuX sBICHUN
B y4€OHBIX ONBITaX: BOSHUKHOBEHUE
JMHENYATOr0 CIEKTPa U3JIyUYCHHUS.
AHaJIM3 KBAaHTOBBIX MPOLECCOB U
SABJICHUN C UCITOJIb30BAHUEM
nocrynaros bopa
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4.3

ATomHOE AP0

DKCIEPUMEHTHI, JOKa3bIBAIOIINE
CJIO)KHOCTb CTPOCHUS sApa.
OTKpbITHE PATUOAKTUBHOCTH.
Omnsitel Pezepdopra mo
OTpEEIICHUIO COCTaBa
PaTMOaKTUBHOTO U3JTYYCHUSI.
CgoiicTBa anb(da-, 6era-, ramma-
u3nydyeHus. Binusaue
PaIMOaKTUBHOCTH Ha KUBBIC
OpTaHU3MBI.

OTKpbITHE IPOTOHA U HEUTPOHA.
Hyxkiionnas monens siapa
I'efizenOepra-MBanenko.

3apsa sapa. MaccoBoe 4uciio siapa.
N3oTtomsL.

Anbda-pacman. DIEKTPOHHBIA U
MO3UTPOHHBIN OeTa-pacna.
["ammaunznydyenue. 3akoH
pPaarMOaKTUBHOIO pacnajia.
DHeprus CBsi3U HYKJIOHOB B SIJIpE.
SlnepHblie CHIIBI.

N3yuenue DKCIIEPUMEHTOB,
JIOKA3bIBAIOIIUX CI0KHOCTh CTPOEHUS
aTOMHOTO SiIpa.

HccnegoBanue TpekoB yacTull (1o
rOTOBBIM (hoTOrpadusim).

N3yueHue a1epHbIX CUIL, SIAECPHBIX
pEeaKLMii CUHTE3a U pacraja,
TEPMOSJIEPHOTO CUHTE3A.

N3ydeHne HyKJIOHHOW MOJAENM saapa
['etizen6epra-MBanenko. OObsICHEHUE
YCTPOMCTBA U IPUMEHEHHUS
JI0O3UMETpa, Kamepbl Buibcona,
SJIEPHOTO PEAKTOpa, aTOMHOU OOMOBI.
Pemienne 3agau ¢ onopou

Ha IOJIyYEHHBIE 3HAHUS, B T.4. O 3apse
Y MacCOBOM YHCJIE SApa.
Pacno3naBanue Gpu3ndIecKux sIBICHUN
B y4€OHBIX OTBITAX U B OKPYKAIOIIEH

KU3HH: CCTCCTBCHHAA U UCKYCCTBCHHAA
pPaaroOaKTUBHOCTD.
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Jledekt Macchl sapa.

Snepneie peakuuu. [lenenue u
CUHTE3 S1Ep.

SnepHbiii peakrop. TepmosaepHbIn
cunte3. [Ipobnembl 1 MePCHIEKTHUBBI
SIIEPHOM YHEPIETUKH.
DKOJIOTMYECKUE ACTIEKTHI SIAEPHOM
SHEPreTUKHU.

DneMeHTapHbIe YacTUllbl. OTKpBITHE
MO3UTPOHA.

Mertosbl HAOIIONEHUS U
pErucTpanuu 31eMEHTAPHBIX
YaCTHLL.

@dyH1aMEHTaJIbHbIE
B3auMOJeNCcTBUA. EMUHCTBO
bu3uIECKON KapTUHBI MUpa.
TexHuueckue ycTponucTBa u
IIPAKTUYECKOE IPUMEHEHHUE:
JI03UMETp, KaMepa BuibcoHa,
SIEPHBIN peakTop, aToMHas 6omba

Ornucanue KBaHTOBBIX SIBICHUHN U
IIPOLIECCOB € UCIIOIb30BAHUEM
(bU3UYECKUX BEJIMYHH: TIEPUOT
noJiypacraja, JHeprusi CBA3M aTOMHbBIX
anep, ne@exT Macchl anpa. AHau3
MPOLIECCOB U SIBJICHUU C
UCIIOJIb30BaHUEM 3aKOHOB U
MIOCTYJIATOB: 3aKOH COXPaHEHHUS
AIIEKTPUYECKOTO 3apsijia, 3aKOH
COXPaHEHUsI MacCOBOT'0 YHCIIA,
noctynarsl bopa, 3akoH
pPaauOaKTUBHOTO pacraa.

VYyacte B paboTe Kpyrioro croia
«DyHIlaMEHTAJIbHbIE B3aUMOJICUCTBUS.
EnuacTtBO  u3MUeckoil  KapTHHBI
MHUpPay.

Hcnonb3oBanre MHPOPMAITMOHHBIX
TEXHOJIOTUM JJIsI IOMCKA,
CTPYKTYPUPOBAHUS, UHTEPIIPETALINU U
npecTaBIeHus] HGOOPMAINH TIPU
MOJITOTOBKE COOOIIECHUI O TPUMEHEHHUH
3aKOHOB KBaHTOBOM (PM3HKHU B TEXHHUKE
Y TEXHOJIOTHSIX, SKOJIOTUYECKUX
acreKTax siIepHOU SHEPreTUKH

Hroro no pazneny

15
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Pasnen S. DiieMeHTBI aCTPOHOMMHU M aCTPOPU3UKH

5.1

OneMeHTHI
ACTPOHOMMH U
acTpousuku

7

DTanbl pa3BUTHS aCTPOHOMUH.
[IpukiiagHO€ 1 MUPOBO33PEHUYECKOE
3HAYEHHUE ACTPOHOMMUHU.

Bun 3Bé3nnoro neba. Co3Besnus,
SIPKUE 3BE3bI, IUIAHETHI, UX
BUJAMMOE JIBUKEHHE.

ConHeyHas cUCTEMA.
Comnuie. ConHeyHast akTUBHOCTb.

Uctounuk snepruu ConHua U 3BE3].

3BE3/bI, UX OCHOBHEIC
XapakTepucTuku. Jlnarpamma
«CTEKTpaJIbHbINA KIacc —
CBETHUMOCTB». 3BE3/IbI TVIABHOM
ITOCJIEJOBATEIILHOCTH. 3aBUCHMOCTD
«Macca — CBETUMOCTB» JIUIS 3BE3]T
IJIaBHOM IMOCJICOBATEIbHOCTH.
BnayTpeHHee cTpoeHue 3BE3 .
CoBpeMeHHBIE TIPEACTABICHUS O
MIPOUCXOKIECHUH U SBOTIOIUHN
Connua u 3BE37. DTanbl )KU3HU
3BE3/I.

Muteunsiii [1yTe — Hama ['anakruxa.
ITonmoxxenue u aeuxkenne ConaHIa B
I'amaxkTuke. THUNIBI ralakTHK.

IToaroToBka cooOmeHuii 00 ATamax
pPa3BUTHUS ACTPOHOMHH, O TPUKIIATHOM
Y MUPOBO33PEHYECKOM 3HAYCHUU
aCTPOHOMUH, O METOJAX MOJTYyUYCHUS
Hay4HbIX aCTPOHOMHYECKUX 3HAHUM,
OTKPBITUSX B COBPEMEHHOMN
ACTPOHOMUH.

N3yueHue coBpeMEeHHbIX
MIPEJCTABICHUN O MPOUCXOKICHUU U
sBomtoninu CosHila u 3B€31. M3ydyeHue
TUTIOB TaJAKTUK, PAIMOTAJIAKTUK U
KBa3apoB.

N3yuyenue nBH>XeHHUS HEOECHBIX Tel,
ABOJIIOIMHU 3BE3] U BecenenHow,
MPOIIECCOB, MPOUCXOASAIINX B 3BE3/1aX,
B 3BE3JHBIX CUCTEMAX, B
MEXKTaJIaKTUUECKOM cpejie,
MacImTaOHOU CTPYKTYpbl BeeneHHoif.
Oo0mbscHenne pacuupenns: BeceneHHoi
Ha OCHOBE 3aKoHa Xa0o0u1a.
IToaroroBka K 00CYXACHUIO
HEPEIICHHBIX MPOOJIeM aCTPOHOMHUHU.
[TpoBeacHue HaOTIONCHUI
HEBOOPYKEHHBIM IJ1a30M C
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PaI[I/IOFaHaKTI/IKI/I H KBa3aphl.

YépHble ObIPBI B Apax rajJaKTUK.

UCIIOJIb30BAaHUEM KOMIIBIOTEPHBIX
IIPUIIOKEHUH IS OIPEIEIICHUS
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Bcenennas. Pacinupenue
Bcenennoii. 3akon Xab6a.
Pazberanue ranaktuk. Teopus
bonbioro B3psiBa. PenukroBoe
U3JIyYEHUE.

MacmtabHast CTpyKTypa
Bcenennoil. Meraranakruka.
Hepeménnnie npo6iiembl
aCTPOHOMHUH

MOJIOKEHUSI HeOECHBIX OOBEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHBIE
co3Be3usi CeBEpHOro MoIyIapus

U IpKUeE 3BE3/BI.

[IpoBenenre HaOMIOAEHUIN B TEJIECKOI
Jlynsl, itanet, Mutegnoro Ilytu.
VYyacTue B TUCKYyCCUHU O HEPELICHHBIX
npo0jeMax aCTPOHOMUHU

Hroro no pazneny

7

Pasznen 6. O0001maroiee noBTopeHne

6.1 | Ooob6maroree 4

ITOBTOPCHHUC

O00011IEHNE U CUCTEMAaTU3ALMS
CollepKaHUs pa3liesioB Kypca
«Mexanukay, «MonekynspHas
bu3uKa U TEPMOJIMHAMUKAY,
«QnexkTponuHamukay, «Konebanus
U BOJIHBDY, «OCHOBBI CIIEUAJIBHOM
TEOPUH OTHOCHUTEIIBHOCTHY,
«KBanToBas uzmka», « IMEMEHTHI
aACTPOHOMUH U acTpodu3ukm». Poib
(bU3HKY 1 aCTPOHOMHUH B
AKOHOMHUYECKOM, TEXHOJOTHUECKOH,
COIIMAJILHOM U ATUYECKOH cepax
NEATEeIbHOCTH Y€JI0OBEKA, POJib U
MEeCTO (PU3UKHU ¥ ACTPOHOMHH B
COBPEMEHHOW HAYYHON KAPTHHE
MHpa, 3HAYEHHUE OMUCATETBHOM,

VYyacTue B TUCKYCCUU O pOH (U3UKHU
1 aCTPOHOMMH B PA3IMYHBIX chepax
JIeATeIbHOCTH uenoBeka. Iloaroroska
COOOIIEHUH 0 MecTe (PHU3UIECCKOM
KapTUHBI MUPA B PSIIYy COBPEMEHHBIX
MPEJICTABIICHUN O MPUPOJIE.
BrimonHenne y4eOHBIX 3aJaHUH,
JIEMOHCTPUPYIOIINX
OCHOBHBIX TOHSTHH, (HU3NICCKUX

OCBOCHHC

BEJIMYMH 1 3aKOHOB Kypca (QU3UKH
10—-11 ximaccos
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CHUCTEMATU3UPYIOLLIEH,
0OBSCHUTENBHON U
IPOrHOCTHYECKON (hyHKUIUN
(bu3znuecKkoi TeOpuu, poiib
(bu3nueckoi Teopuu B
(bopMUpOBaHUM MPEACTABICHUN O
bu3nuecKko KapTUHE MHUPa, MECTO
¢u3nuecKkoi KapTUHBI MUpa B
00111eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJICTABIICHUI O IPUPOJE

Uroro no pazneny 4
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO 68

YACOB I10 ITPOI'PAMME
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