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2.2.7. ®enepanbHasi padboyasi mporpaMma 1o y4eoHomy npeamery «DU3HKa
(0a30BbIil YpOBEHD)

2.2.7. ®denepanbHas pabouas mporpamMma 1Mo ydeOHomy mpeametry «Duszukay
(6azoBBINl  ypoBeHb) (mpenMeTHass o01acTh «EcTecTBeHHO-HAay4dHBIE TMIPEIMETHI)
BKJIIOYAET TOSCHUTENBHYIO 3allUCKy, COJIEpXaHUE OOy4eHHs, IUIaHUPYEMBbIE
pe3yIbTaThl OCBOSHUS MPOTPAMMBI 110 (PU3UKE, TEMATUYECKOE IIITAHUPOBAHUE.

[losicHutenpHas 3amucka OTpaXkaeT OOIIMEe HEeNMM U 3aJa4dl u3ydeHUus (U3HKH,
XapaKTePUCTHKY TCHUXOJIOTUYECKUX MPEANOCHUIOK K €r0 M3yYeHUIO O0YyYarolIMMHCS,
MECTO B CTPYKType yueOHOro IMjaHa, a TakXe IMOAXOAbl K OTOOpYy COAep aHWs,
K OTIPEJICIICHUIO TIAHUPYEMBIX PE3yJIbTaTOB.

Conmepxanne OOy4YCHHsI pacKphIBaeT COJACp)KATEIbHBIC JIMHHH, KOTOPBIC
npeaiaraloTcs JUisi 00s3aTeNIbHOTO M3Y4YEHUsI B KaXKJIOM KJlacce Ha YPOBHE CPEIIHETrO
oO1iero oOpa3oBaHusI.

[Inanupyembie pe3ysibTaThl OCBOCHHS MpOrpaMMbl 1O (PU3UKE BKIIOYAIOT
JMYHOCTHBIE, METaIlpeJIMETHBIC Pe3yJbTaThl 3a BECh MEPHOJ OOyueHHS Ha YPOBHE
cpenHero o0iero oOpa3oBaHMs, a TAaKKe MPEIMETHbIE JAOCTHKEHHsS O0ydarolierocs
3a KaXXJIbIi TOJ] O0y4eHHUS.

HOACHUMTEJ/IbBHAA 3AIIMCKA

[Iporpamma 1o ¢u3zuke 6a30BOro YpoBHSI Ha YPOBHE CPEIHEr0 00111ero oopa3oBaHus
pa3zpaboTaHa Ha OCHOBE TOJIOKEHHUI U TpeOOBaHMI K pe3yJbTaTaM OCBOCHUS OCHOBHOM
oOpazoBaTeapHON mporpammel, npeactaBieHHbIx B OI'OC COO, a Takxke ¢ yuyéTom
benepanbHON paboyeil mporpaMMbl BOCIUTAHUS U KOHLETILIUU MPENoAaBaHusl y4eOHOTO
npeamera «®Puszukay B 00pa3oBaTelbHBIX opraHuzanusx Poccuiickoit ®denepanuu,
peanu3yronMx OCHOBHbIE 00pa30BaTEIbHbIE TPOTPAMMBI.

Coneprxkanue mporpamMmsl 1o (pU3KMKE HAMPaBJIEHO HA (POPMUPOBAHUE ECTECTBEHHO-
HayyHOW KapTuHBI Mupa oOyuatomuxcs 10-11 kmaccoB mpu oOydeHun ux Qu3uke
Ha 0a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-AESATENIbHOCTHOro mnoxaxona. IIporpamma
o ¢usnke coorBeTcTBYyeT TpeboBanusiM OI'OC COO k miIaHUPYEMBIM JIMYHOCTHBIM,
OpEeIMETHbIM W METaNpeAMETHbIM pe3yibTaraM oOOyuYeHHUs, a TakKe YUYUTHIBAET
HEOOXOJMMOCTh peau3allid MEXKIPEAMETHbIX CBsI3€il (U3MKH C EeCTECTBEHHO-
HAayYHBIMU Y4YEOHBIMHU NpeAMeTaMu. B Hel omnpenensiorcss OCHOBHBIE IENIM M3yYEHUS
¢u3MKM Ha YpOBHE CpenHero obmiero oOpa3oBaHUs, IUIAHUPYEMbIE pE3YJbTaThl
OCBOCHHMSI Kypca (M3HMKHU: JTUYHOCTHBIE, METalpeIMETHbIE, IpeIMETHbIE (Ha 0a30BOM
YPOBHE).

[Iporpamma no (pu3MKe BKIIOYAET:

IUTAaHUPYEMBbIE pe3ybTaThl OCBOEHUSI Kypca (PU3MKM Ha 0a30BOM ypOBHE, B TOM
YuClie IPEAMETHBIEC PE3YJIBTATHI IO T0J1aM 00yUYEHUS;

cozepxkanue yueonoro npeamera «duzuka» no rogam o0yyeHUsl.

[Iporpamma 1o ¢(u3uke MOXET OBbITh MCHOJb30BaHA YYHUTENISIMH KaK OCHOBA
JUISL COCTaBlIeHUs1 cBOMX paboumx mporpamm. [Ipm paspabotke paboueil mporpaMmsl
B TEMATHYECKOM TUIAHUPOBAHHUH JOJKHBI OBITH YUTEHBI BO3MOKHOCTH MCIOJIb30BaHUS
ANEKTPOHHBIX (IU(POBBIX) 00pa30BaTENbHBIX PECYPCOB, SBISIOMIMXCA y4eOHO-
METOMYECKUMH MaTepuaiamMu (MyIbTUMEIUHHBIE MPOTPAMMBbI, SEKTPOHHBIEC YI€OHUKU
U 3aJa4HUKH, DJEKTPOHHbIE OWONMOTEKH, BUPTyaJIbHbIE Ja0OpaTOPUHU, HUIPOBBIE
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pPOrpamMMbl, KOJUIEKIIMH UU(POBBIX 00pa30BaTEIbHBIX PECYPCOB), PEATU3YIOIIUMHU
TUAAKTAYECKUE BO3MOXKHOCTH HH()OPMAIMOHHO-KOMMYHHUKAIMOHHBIX TEXHOJIOTH,
coJiep>KaHre KOTOPBIX COOTBETCTBYET 3aKOHOIATEILCTBY 00 00pa30BaHUH.

[Iporpamma 1o ¢u3MKe HE CKOBBIBAET TBOPUECKYI0 HMHMIIMATHBY YUUTENEH H
MPEIOCTABIIET BO3MOXKHOCTD ISl PEamu3allii Pa3iNyHbIX METOJAMYECKUX TOJXOJ0B
K OpraHu3anuud oOy4deHHs (U3HMKE MPH YCIOBHM COXPaHEHHUS O00s3aTENbHON dYacTu
COJZIEpKaHus Kypca.

du3uka Kak Hayka 0 Hambosee OOIIMX 3aKOHAX MPUPOJIbI, BHICTYIMAs B KaueCTBE
yueOHOro mpeAMeTa B IIKOJE, BHOCHT CYIIECTBEHHBIM BKJIaJ B CHUCTEMY 3HAHUU
00 okpyxatomeM wmupe. [lkompHbII Kypc OU3HKH — CHCTEMOOOpa3yrOIuit
JUTSl €CTECTBEHHO-HAYUYHBIX YU€OHBIX IPEIMETOB, OCKOJIbKY (PM3HUUECKUE 3aKOHBI JIeXKAT
B OCHOBE IIPOLECCOB U SIBIICHUH, M3y4yaeMbIX XHUMHUEH, Ouosoruen, ¢u3nYecKout
reorpadueil U actpoHomuell. Vcnonap3oBaHHE M aKTUBHOE NPUMEHEHHE (PU3MUECKUX
3HaHUU OIpeNesieT XapakTep W pa3BUTHE Pa3HOOOpA3HBIX TEXHOJOTUH B cdepe
OHEPreTHKH, TPAHCIOPTa, OCBOEHMSI KOCMOCA, IIOJIy4eHHS HOBBIX MaTepUalIOB
C 3aJaHHBIMU CBOWCTBaMU M JApyrux. M3yuenue (pu3Mku BHOCUT OCHOBHOM BKIIA[
B (opMUpOBaHHE  €CTECTBEHHO-HAyYHOM  KAapTUHBI  MHpa  OOy4arouuxcs,
B (OpMUPOBaHNE YMEHUI MPUMEHSATH HAYYHBIA METO]T TO3HAHUSI IPU BHIMIOJHEHUN UMHU
y4€OHBIX UCCIICIOBAHMIA.

B ocHOBY Kypca Qu3uku Ui ypOBHS CpEeIHEro o0Iero 00pa3oBaHus MOJIOKEH Pl
U7, KOTOPHIE MOXKHO pacCMaTPHUBATh KaK MPUHIIUIIBI €0 TOCTPOCHUS.

Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBIAETCS JIOTHYECKH
3aBEpIIEHHBIM, OH COACPKHUT MaTephall U3 BCEX paslenoB (PU3WKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKO, TaK 1 COBPEMEHHOM (DH3HKHU.

Hoesn cenepanusayuu. B cooTBETCTBUU ¢ HEW MaTepuan Kypca pusuku oObeIuHEH
BOKpYI ¢usnyeckux Tteopuid. Benymum B Kypce sBisgerca (popmMupoBaHHE
IPEJICTaBICHUN O CTPYKTYPHBIX YPOBHSIX MaT€pUH, BEILIECTBE U IOJIE.

Hoes eymanumapuzayuu. EE peanuzauus npeamnojaraeT HCIOJIb30BaHUE
IYMaHUTApHOTO MOTEHLMaNa GU3NIECKON HAYKHU, OCMBICIICHHE CBSI3U Pa3BUTUS (PU3UKU
C pa3BUTHEM OOIeCTBa, a TaKXKe C MHPOBO33PEHUECKUMHU, HPABCTBEHHBIMH U
HKOJIOTUYECKUMHU MPOOJIEMaAMHU.

Hoes npuxnaonou nanpasnennocmu. Kypc (U3UMKH NpearnonaraetT 3HAKOMCTBO
C IIUPOKUM KPYTOM TEXHUYECKHX M TEXHOJOTUIECKUX MPHUIIOKEHUH N3yUEeHHBIX TEOPHIA
Y 3aKOHOB.

Hoes sxonoeuzayuu peanu3yercs MOCpeACTBOM BBEICHHUS AIEMEHTOB COCPKaHUS,
MOCBSIIEHHBIX DKOJIOTUYECKUM TIpoOJIieMaM COBPEMEHHOCTH, KOTOPHIE CBSI3aHBI
C pa3BUTHEM TEXHUKU U TEXHOJIOTHH, a Takke OOCYXKIEHHs MpoOJieM paruoHaIbHOTO
IPUPOIOTIOIB30BAHUS U KOJOTHUYECKON OE30IMacCHOCTH.

Crep>KHEBBIMU 3JI€MEHTaMU Kypca (HU3UKM Ha YpPOBHE CpPEIHEro oOIIero
oOpa3zoBaHusi SBISIOTCS  (usnueckue Teopuu (hOpMHpOBAHUE TMPEACTABICHHM
O CTPYKTYpe MOCTpOeHMs (U3NYECKON Teopuu, poiu (yHAAMEHTAJIbHBIX 3aKOHOB U
NPUHLIAIIOB B COBPEMEHHBIX IMPEACTABICHUSIX O MPUPOJE, TPaHUIAX MPUMEHUMOCTH
TEOPUA, JUIsl ONIMCAHUS €CTECTBEHHO-HAYUHbIX SIBJICHUI U MPOIECCOB).

CucTeMHO-IesTeNbHOCTHBIN MOX0/l B Kypce (PU3MKH peau3yeTcsl MPexJie BCero
3a CYET OpraHu3aliy SKCIEPUMEHTAILHON AesTeNbHOCTH 00yyatomuxcs. s 6a3oBoro
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YPOBHSI Kypca (PM3UKH — 3TO UCMOJIB30BAHUE CUCTEMBI (PPOHTATIBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U TaOOPATOPHBIX PabOT, KOTOPHIE B MporpaMmMme 1o ¢pusnKe 00beAMHEHBI
B OOIIMI CIIMCOK YUEHUUECKHUX MPaKTUYECKUX padoT. BrijieneHne B yka3aHHOM NEpeuHe
7abopaTopHbIX pabOT, MNPOBOAUMBIX JJiI KOHTPOJIA W OILIEHKH, OCYIIECTBIISIETCS
y4acTHUKaMU 00pa30BaTeNbHOTO MPoIiecca UCXOAS U3 OCOOCHHOCTEH IIIaHUPOBAHUS U
ocHanieHust kabuneta ¢usuku. [Ipu sToM obOecrieunBaeTcs oBiageHIE 00YJaAIOIIUMUCS
YMEHUSMH  TIPOBOAWTh KOCBEHHBIC W3MEPCHHS, MCCIECIOBAHUS 3aBHCHUMOCTEH
(GU3UYECKUX BEIMYMH U TTIOCTAHOBKY OIBITOB IO TIPOBEPKE MPETOKEHHBIX THIIOTE3.

Bonbimoe BHUMaHWE YAENSETCS PENICHUIO PACYETHBIX M KAaYECTBEHHBIX 3ajad.
[Ipu sTOoM 111 pacdyETHBIX 3a4ad MPUOPHUTETOM SBISIOTCS 3a/ladydl C SBHO 3aJaHHOU
bu3nUecKkol  MOJENbIO, TO3BOJISIONIME  NPUMEHSATh  U3YYEHHBbIE  3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJIHOTO paszjiena Kypca, TaKk U MHTETpUpYs 3HAHUS U3 PA3HBIX
pasnenoB. J[is KaueCTBEHHBIX 3a/lay MPUOPUTETOM SIBJISIOTCS 3aJaHusl HA OOBSICHEHHE
npoTeKaHusi (GU3MUECKUX SIBIICHUN U TPOIECCOB B OKPYXKAIOIIEH >KU3HH, TpeOyrolue
BbIOOpa (PM3UYECKOM MOJIEIH JIJISl CUTYallMK MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TtpedoBanusmu PI'OC COO k MarepuanbHO-TEXHUYECKOMY
oOecrieueHunto yueOHOTo npoiiecca 6a30BbIi YpOoBEHb Kypca GU3HKH Ha YPOBHE CPETHETO
o011ero 00pa3oBaHUs JOJDKEH M3y4aThCsl B YCIOBUSAX MPEIMETHOTO KaOuHeTa (QU3HUKH
WIM B YCIOBHUSX HWHTETPUPOBAHHOTO KaOWHETa MPEAMETOB €CTECTBEHHO-HAYYHOTO
nukia. B kabunere ¢pu3uku J0KHO ObITH HEOOXOAUMOE JIabopaTOpHOE 000PY/I0BAHHE
JUTSL BBITIOJTHCHHSI YKa3aHHBIX B MpOTrpaMMe IO (DU3UKE yYUYCHHUECKHX MPAKTHICCKUX
paboT U IEMOHCTPALIMOHHOE 000pY0BaHUE.

JlemoHCTpanmoHHoe 000pyaoBaHue (POpMUPYETCS B COOTBETCTBUU C MPHHIIUIIOM
MUHUMAJIBHOM  JIOCTaTOYHOCTH W 00OECIeUMBAEeT IOCTAHOBKY IEPEUYHCIICHHBIX
B mporpamMme Mo (U3MKe KIIOUEBBIX JIEMOHCTPAIMi U1l MCCIIECIOBAHUS H3Y4aeMBbIX
SIBJICHUI U TPOIIECCOB, YMIUPUUECKUX U (PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX
IIPUMEHEHU .

JlabopaTopHoe oOopymoBaHWE IS YYCHHUYECKHUX  MPAKTUYECKUX  padoT
dbopmupyeTcsi B BUJIE€ TEMATUYECKUX KOMIUIEKTOB U 00€CTIEUMBAETCS B Pacu€re OJTHOTO
KOMITJIEKTa Ha JBYX OOydYalommMXcsa. TeMaTHdecKhue KOMIUIEKTH J1TabopaTOPHOTO
000pyI0BaHUS TOJDKHEI OBITh TOCTPOSHBI HA KOMILIEKCHOM MCTIOJIb30BaHUH aHAJIOTOBBIX
U IU(POBBIX MPUOOPOB, a TaKKEe KOMITBIOTEPHBIX H3MEPHUTEIBHBIX CHCTEM B BHJIC
nM(pOBBIX JabOpaTOpUil.

OCHOBHBIMU LENSIMA M3y4eHHs (u3Mku B oO0HIEM 00pa30BaHUU  SABISIFOTCS:

dbopMHpOBaHHE WHTEpPECa M CTPEMJICHUS OOYYArONIUXCS K HAYYHOMY H3YUCHHIO
MIPUPOIBI, Pa3BUTHEC UX HHTEIUICKTYaIbHBIX M TBOPUYCCKUX CIIOCOOHOCTEH;

pa3BUTHE TMPEJCTABICHUNH O HAyYHOM METOJAC TMO3HaHUS W (POpMUpPOBAHUE
MCCJIEIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

dbopMHpoBaHWEe HAYYHOTO MHPOBO33PCHUSI KaK pe3yibTaTa HW3Y4YEHUS OCHOB
CTpOEHUS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DM3HKU;

dbopMupoBaHUEe YMEHUN OOBSCHATH SBJICHUS C WCIOIL30BaHUEM (DU3UUECKUX
3HAHHUH W HAYYHBIX JT0KA3aTEIbCTB;

dbopMHpoBaHUE TpPEACTaBICHUH O poiau (U3UKA [  Pa3BUTHS  JPYrUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHUH.

JlocTikeHne ATUX 1elell o0ecrnedyrBaeTCsl pEelIeHUEM CIEeNYIouUX 3aaad
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B IIpoliecce U3yueHus Kypca (PU3UKU Ha YPOBHE CPEAHEro o01iero 00pa3oBaHus:

npuOOpeTeHHEe CUCTEMbl 3HAHUK 00 oOuwmX (U3MYECKUX 3aKOHOMEPHOCTSX,
3aKOHaX, TEOPHUSIX, BKIIIOYAsl MEXAHUKY, MOJEKYJSIpHYIO (U3UKY, IJIEKTPOJIUHAMUKY,
KBaHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPOPUBUKHY;

dbopMHupOBaHWEe YMEHHA MPUMEHSATH TEOPETUYECKUE 3HAHUA IS OOBSICHCHHUS
bu3NYecKuX SBICHUW B TPUPOAEC U I TPUHATHS TPAKTUYCCKUX PEIICHUM
B IIOBCEHEBHOM JKU3HH;

OCBOEHHE CIOCOOOB pEIICHMs Pa3MYHBIX 3a7ad C SBHO 3aJaHHON (U3NYECKOU
MOJIEJIbIO, 3aj1a4, IOIPa3yMEBAIOIINX CAMOCTOSITENIFHOE CO3JaHNe (PU3NIECKON MOJIETH,
aJICKBaTHOM YCIIOBUSM 33/1a4H;

NOHUMaHUe GU3NUECKUX OCHOB U MPUHIIUIIOB ACUCTBUSI TEXHUUECKUX YCTPOUCTB U
TEXHOJIOTUYECKHX IMPOIIECCOB, UX BIMSIHUS HA OKPYXKAIOIIYIO CPENY;

OBJIAJICHUE METOJaMU CaMOCTOSITEIbBHOTO  IUIAHUPOBAaHUST W IPOBEICHMUS
(bU3MYECKUX AKCIIEPUMEHTOB, aHAIM3a U WHTEpHpeTanuu WHOOpMAIUU, ONpeaeiieHus
JIOCTOBEPHOCTH MOJYUYEHHOTO PE3yJIbTaTa;

CO3JlaHME YCJIOBHM JUIsi Pa3BUTHS YMEHUH TMPOEKTHO-UCCIIENOBATEIbCKOM,
TBOPYECKOU J1€ATEIbHOCTH.

Ha wusyuenune ¢usuku (0a30Bblii ypOBEHb) HA YPOBHE CPEAHEr0 OOIIEro
obpaszoBanust oTBoautTcss 136 wacoB: B 10 kmacce — 68 wacoB (2 waca B Hemeno),
B 11 xnacce — 68 yacoB (2 yaca B HEZIEINIO).

[IpeasiaraemMelii B mporpamme 1o pu3ukKe nepeyeHb Ja00paTOPHBIX U MPAKTUYECKUX
paboT ABIAETCS pEKOMEHIOBAHHBIM, YIUTEINb JeIacT BEIOOP MPOBEACHUS JTA0OPATOPHBIX
paboT U ONBITOB C YYETOM UHIUBUAYAIbHBIX OCOOEHHOCTEN 00yUYarOIIMUXCA.

JItobast pabouast mporpaMmMa JO0JKHA TMOJHOCTHIO BKIIIOUATh B ce0sl colleprKaHue
JTAHHOM MPOTPaMMBI IO (PU3HUKE.

B otaenpHbIX ciydasx Kypce ¢huzuku 6a30BOro YpOBHS MOXKET U3ydaThcs B 00béMe 204
gaca 3a nBa roga obOydenus (3 u B Hememo B 10 m 11 kmaccax). B atom ciyuae
yBeJIMYUBaETCs He MeHee ueM 110 20 4 pe3epBHOE BpeMsi, KOTOPOE UCTIONIL3YETCS yUUTEIeM
JUIS U3yYEHUsI BOIMPOCOB, TECHO CBS3aHHBIX C BBIOpaHHBIM MpoduiaeM O0O0ydeHUs, U
YBEIMYMBACTCS YUeOHAsI HAarpy3Ka, OTBOANMAS HAa U3YYCHHE MEXaHUKH, MOJIEKYIIIPHOU
GU3MKA W DJICKTPOJWHAMHUKH, 3a CUYET pacCHIMpeHHs] Yucia JabopaTOpHBIX padoT
UCCIIEIOBATENILCKOTO XapaKTepa U YPOKOB PEIICHHsI KaYeCTBEHHBIX U PACUETHBIX 3a/1ad.
COJIEP)KAHUE OBYUEHUSA

10 KJIACC
Pa3znen 1. ®u3nka u MeTOAbI HAYYHOI'0 O3HAHMA

®usuka — Hayka o npupoze. Haydnble METOABI MO3HAHMS OKPYXKAIOIIETO MUPA.
Poub 3xcniepuMeHTa 1 TEOpHUH B IpOIecce MO3HAHUS IPUPOABI. DKCIEPUMEHT B (PU3HKeE.

MopnenupoBanue (¢Gu3nueckux sSBICHUM M TpoueccoB. HaydHble THUNOTE3BI.
duznyeckre 3aKOHbI U Teopud. ['paHUIBI MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
ITpuHIUIT COOTBETCTBUS.

Ponb u mecto ¢pusuku B GOpMUPOBAHUN COBPEMEHHON Hay4HOW KapTHUHBI MUpa,
B IIPAKTUYECKOMN AEATEIbHOCTHU JIFOJIEH.
Jlemoncmpayuu

AHanorosblie U HUPPOBBIE UIMEPUTETbHBIE MPUOOPHI, KOMIBIOTEPHBIE JATUHKU.
Pasznea 2. Mexanuka
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Tema 1. Kunemamuka

Mexannueckoe qBrmxkeHne. OTHOCUTEIBHOCTh MEXaHUYECKOTO IBHKEHUA. Crcrema
oTcuéra. Tpaekropusi.

Ilepememienue, CKOpocThb (CpeHssl CKOPOCTh, MTHOBEHHAsI CKOPOCTh) M YCKOPEHHE
MaTepUalIbHOW TOYKH, HMX TMPOEKUMH HA OCH CHUCTEMBbI KoopauHaT. CloxeHue
IIEPEMEILICHUU U CIIOKEHHE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MpsMOJIMHEHHOe aBikeHue. ['paduku
3aBUCUMOCTH KOOPAHMHAT, CKOPOCTH, YCKOPEHHS, IIyTH U MEPEMEILECHUS] MATEpUaIbHOM
TOYKHU OT BPEMEHH.

CBoOomHOE MaieHne. Y CKOpeHre CBOOOTHOTO TTaICHHS.

KpuBonuneiniHoe nBrKeHHe. [IBrKeHHWE MaTEpHAIbHOM TOYKM IO OKPY’KHOCTH
C ITIOCTOSIHHOM 1O MOAYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTB, JIMHEHHAsA CKOpOocTh. [lepuon
U yactoTa oOpaiieHus. LleHTpocTpeMuTebHOE YCKOPEHHUE.

TexHHYecKue yCTpOMCTBA M NPAKTHYECKOE NMPUMEHEHHUE: CIUIOMETP, IBHKECHHE
CHapsI10B, LIEITHbIE U PEMEHHBIE IIEPEIayu.

Jlemoncmpayuu

Mopnens cucTeMbl OTCUYETa, WUIFOCTPALUs KHHEMAaTUYECKUX XapaKTEPUCTHK
JIBUKECHHUSL.

[IpeoOpazoBaHue ABMKEHUH C UCIIOJIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[TageHue Ten B BO3AYXE U B pa3peKeHHOM IIPOCTPAHCTBE.

HabGmonenvne fABWXKEHHS Tena, OpOIIEHHOrO IO YIJIOM K TOpPU30HTY H
TOPU30HTAIIBHO.

N3mepenne yckopeHusi CBOOOIHOTO NaJeHUSI.

HarpaBnenue cKOpoCTH Npy IBUKEHUH 11O OKPYKHOCTH.

Yuenuueckuu sxcnepumenm, 1abopamopHule pabomol

N3yueHne HEpPaBHOMEPHOIO JBW)XEHHUS C LEJIbI0 ONPENECICHUS MIHOBEHHOMN
CKOPOCTH.

HccnenoBanue  COOTHOLIEHMS  MEXAY  MYyTSMH, MPOHIAEHHBIMH  TEJIOM
32 IIOCJIEOBATENBHBIE PABHBIEC IPOMEXYTKH BPEMEHU ITPU PABHOYCKOPEHHOM JBUKEHUU
C Ha4YaJIbHOM CKOPOCTHIO, PABHOM HYIIIO.

N3yuyenne nABWKEHHs IIApUKA B BSI3KOW JKHIKOCTH.

N3yuenue nBrxeHUs Tena, OpOUIEeHHOrO FOPU30HTAIIBHO.

Tema 2. Jlunamuxa

[Ipuauun otHocurensHocTH [Nanuies. Ilepsoiii 3akoH Herotona. MHepuunanbHbie
CUCTEMBI OTCYETA.

Macca tena. Cuna. Ilpunuun cynepno3unmu cwi. Brtopoil 3akon HproToHa
JUI. MaTEpUaIIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MatepuaabHbIX TOYEK.

3akoH BceMupHOro tarotenus. Cuna tspkectu. IlepBasg kocMuueckasi CKOPOCTb.

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

Tpenue. Buabsl TpeHus (mokosi, ckoibxkeHus, kadeHus). Cuna Tpenusa. Cyxoe
Tperne. Cuiia TpeHHsI CKOJIbKEHUS U cuiia TpeHus nokos. Koapduuuent tpenus. Cumna
CONPOTHUBJIEHUS NTPU ABUKEHHUH TEJIA B )KUIKOCTHU UJIH Ta3e.

[TocTynarenbHOE U BpalaTelibHOE JIBH)KEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIbI OTHOCUTENIBHO OCH BpauieHus. [1nedo cuibl. YcioBus paBHOBECHS
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TBEPJIOTO TEJIA.

TexHuyeckue yCcTporucTBa U MPAKTUYECKOE TIPUMEHEHHE: MTOAIINITHUKY, JBUKCHHE
MCKYCCTBEHHBIX CITyTHUKOB.
Jlemoncmpayuu

SIBrieHne uHepUN.

CpaBHeHHE Macc B3aMMOICUCTBYIOIINX TEJL.

Bropoi 3akon HeroToHa.

N3mepenne cu.

CrnoxxeHue cuil.

3aBUCUMOCTH CHJIBI YIPYTOCTH OT AehOpMaIiuu.

HesecomocTs. Bec Tena npu yCKOpeHHOM MOABEME U NaJCHUU.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIBKEHUSL.

VYcnoBust paBHOBECHS TBEPAOTO Teia. Buabpl paBHOBeCHS.
Yyenuueckuii sxcnepumenm, 1abopamoptvle pabomol

N3yuenue nBmxenus Opycka 1o HakKJIOHHOM IUTIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH CHJI  YIIPYTOCTH, BO3HHUKAIOIIUX B IMPYXXUHE W
PE3UHOBOM 00pasiie, OT uX AehopMariui.

HccnenoBanue ycioBuid paBHOBECHS TBEPJIOTO TEJA, UMEIOIIETO OCh BPAIICHHUS.

Tema 3. 3aKkonvl coxpanenus 6 MexaHuke

Nmnynbe MaTepuanbHO TOUKH (Tesia), CUCTEMbl MaTepHAIbHBIX TOYEK. IMmysbe
CUJIBl M W3MEHCHHE HMITYyJIbCa Tejla. 3aKOH COXPaHCHHMS HMITyJbca. PeakThBHOE
JIBU>KEHUE.

PaboTa cumbl. MOIIHOCTB CHJTBL.

Kunetnueckass »Hepruss MarepuaibHOW TOYKH. Teopema 00 HU3MEHEHHUH
KUHETUYECKON SHEPTHM.

[TotenmuanpHas sHeprusa. [loTeHuumanbHas sHeprus ynpyro aehopMHPOBAHHON
npyxuHsbl. [loTeHnnanpHas SHEPTUs Tea BOJIU3U MOBEPXHOCTH 3EMITH.

[ToTeHmanbpHbIC U HETIOTEHITUATBLHBIE CUJIbI. CBSI3b PAOOTHI HEMOTEHITMAIBHBIX CHJT
C U3MEHEHUEM MEXaHUUYECKON YHEPTUH CUCTEMBI TEJl. 3AKOH COXPAHEHUSI MEXaHUYECKON
SHEPIUMU.

Yrpyrue u Heynpyrue CTOIKHOBEHUS.

TexHuueckue YCTpPOWCTBA M IPAKTUYECKOE IIPUMEHEHMUE: BOIOMET, KOIED,
MPYKUHHBIN MTUCTOJIET, IBUKEHUE PAKET.
Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOEC IBHIKECHHUE.

[Tepexon moTeHIIMATBLHOM SHEPTUN B KWHETUYECKYIO U 00pATHO.
Yuenuueckuii sxcnepumenm, 1abopamopHsle pabomol

N3yuenune abCOMOTHO HEYIIPYTOTO yIapa ¢ MOMOIIBIO IBYX OJIMHAKOBBIX HUTSHBIX
MAasITHUKOB.

HccnenoBanue cBsi3u paOOTHI CUJIBI C UI3MEHEHUEM MEXaHWYECKOW DHEPTHH Tela
Ha MPUMEPE PACTSIHKEHUS] PESUHOBOIO XKI'YTa.
Pasznen 3. MoJjiekyJsipuasi pusuka U TePMOAUHAMHUKA
Tema 1. Ocnogvl MONEKYAAPHO-KUHEMUUECKOT meopul

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO-KUHETUYECKOM TEOPUM M HX OIBITHOE

6
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obocHoBanue. bpoyHoBckoe aBuxenue. [dudbdysus. Xapakrep IBUKEHUS U
B3aMMO/JICHCTBUS YaCTHI] BellecTBa. MoJIenu CTpOEHHUsI Ta30B, )KUAKOCTEN U TBEPIBIX TEN
1 00BSICHEHHE CBOMCTB BELIECTBA HA OCHOBE ATUX Mojiesiel. Macca u pa3Mepbl MOJIEKYIL.
KomnuectBo BemecTBa. [locTosiHHass ABoraapo.

TennmoBoe paBHOBecue. Temmeparypa u €€ wm3Mmepenme. lllkama temmeparyp
Llenscus.

Mogens uaeanbHoro raza. OCHOBHOE YpaBHEHHE MOJEKYJSPHO-KUHETUYECKOM
TEOPUU UJICATBHOTO raza. AOCOMIOTHAS TeMIepaTypa Kak Mepa CpeIHE KUHETUYECKOM
SHEPrUH TEIUIOBOTO ABM>KEHUWs 4actull raza. Illlkama temmneparyp KenbBuna. ['azoBbie
3aKkoHbl. YpaBHeHue MenneneeBa—Knaneiipona. 3akon JlanpToHa. W3ompoiiecchl
B UJICAJIbHOM Ta3e C MOCTOSIHHBIM KOJIMYECTBOM BelnlecTBa. [ paduueckoe npencrapienue
M30MPOLECCOB: U30TEPMa, U30X0pa, n300apa.

TexHuueckue ycTporucTBa U MPAKTUUECKOE MPUMEHEHHE: TEPMOMETP, OapOMeETp.
Jlemoncmpayuu

OnbITHI, JOKA3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEIIECTBA, (OoTOrpaduu MOJIEKYT
OPraHUYECKUX COCAUHECHUM.

OnbiTel 10 U dy3Un )KUIKOCTEN U Ta30B.

Mopens OpOyHOBCKOTO JBUKEHUS.

Mogpens onbita [TepHa.

OnbITHI, JOKA3BIBAIOIINE CYIIECTBOBAHMUE MEKMOJIEKYIISIPHOTO B3AUMOJCHCTBUS.

Mopnens, HIUTFOCTpUpPYIOIIas MPUPOAY AABICHHUS I'a3a HA CTEHKU COCYIa.

OnbIThI, WILTIOCTPUPYIOIINE YPABHEHUE COCTOSIHUS UICATBHOTO ra3a, h30IMpPOIIECCHI.
Yuenuueckuii sxcnepumenm, 1abopamopnvle pabomuwl

Omnpenenenre Macchl BO3yXa B KJIIACCHON KOMHATE HA OCHOBE U3MEPEHU 00bEMa
KOMHAThI, JABJICHUS] U TEMIIEPATYPhI BO3yXa B HEl.

HccnenoBanue 3aBUCUMOCTH MEXKY TapaMeTpaMu COCTOSIHUS Pa3pEKEHHOIO rasa.
Tema 2. Ocnosvt mepmoouHamuKu

TepMoanHamuueckass cucreMa. BHyTpeHHssE DJSHEprus TEePMOJUHAMHUYECKOU
CUCTEMBI M crocoObl €€ m3MeHeHusa. KomumyecTBO TeruioTel u paborta. BHyTpeHHss
SHEpPrusi OJHOATOMHOIO MAECAJBbHOrO rasa. Buasl Teronepenadn: TemionpoOBOAHOCTb,
KOHBEKIHS, M3JIy4YCHHE. YIEeIbHAas TEIUIOEMKOCTh BellecTBAa. KoIM4ecTBO TEmnoThI
MIpHY TeIionepeaaye.

[Tonsatue 06 aguadbaTHoM nporecce. [lepBriil 3akoH TepMouHaMuku. [IpumeHenue
MEepBOr0 3aKOHA TEPMOJMHAMHUKU K wu3o0mporeccaM. ['padudeckas uHTEpHpeTarus
paboThI rasa.

Btopoii 3akoH TepMoguHamMuku. HeoOpaTumMoCTh MpO1IECCOB B IPUPO/IE.

TeroBble MammHbl. [IpuHIUOBL HeWcTBHUS TEMIOBBIX MamuH. [IpeoOpa3zoBanus
OHEPTUU B TEIUIOBBIX MamuHaX. KoahuimeHT noae3Horo 1eMCTBS TEIJIOBOM MAIITHHBI.
[Mukn KapHo u ero xo3h@dUIMEHT TOJE3HOTO JCUCTBUS. DKOJIOTHYECKUE MPOOIEMBI
TEIUIODHEPTETUKH.

TexHuyeckue ycTpoNCTBA U MPAKTUUECKOE TPUMEHEHUE: IBUTATEIh BHYTPEHHETO
cropaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIOHED.

Jlemoncmpayuu

N3meHeHnne BHyTpEeHHEH 3HEpruu Tena NpU COBEPUICHUH PaOOThI: BBUIET MPOOKH

U3 OYTBUIKM TOJI IEUCTBUEM CXKATOTO BO3[yXa, HarpeBanue s¢upa B JaTyHHOU TpyOKe
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nyTEM TpeHUs (BUICOIEMOHCTPALIHS).

N3meHeHnue BHYTpEeHHEH SHEpruM (Temreparypbl) Tejla Mpu TeIuionepeaaye.

OnbIT 110 a1MabaTHOMY PaCIIMPEHUIO BO3/TyXa (OTBIT C BO3AYITHBIM OTHUBOM).

Mopenu mnapoBoil TypOHWHBI, JBUTATENs] BHYTPEHHETO CrOpaHUs, PEAKTUBHOTO
JIBUTATEIIA.

Yuenuueckuui sxcnepumenm, 1abopamopHule pabomol

N3mepenne ynenbHON TENIOEMKOCTH.

Tema 3. Azpezammuvie cocmoanus eeuyecmea. Pazoewvie nepexoovt

[TapooOpa3oBanue u KoHjaeHcanusa. Mcnapenue u kuneHue. AOCOIIOTHas U
OTHOCUTEIIbHAS BJIAXHOCTh BO3Ayxa. HaceimeHHsld mnap. YaelbHas TEIioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUSI OT AaBJICHHUS.

TBépnoe Ttenmo. Kpucramnuyeckue u amopdHbie Tenaa. AHU30TPONHS CBONCTB
kpuctaiuioB. Kuakue kpucrtamibl. CoBpeMeHHble MaTepuaibl. llnaBieHue u
KpUcTayuM3aius. Y aefibHas TerioTa miasieHus. Cyonumarusi.

VYpaBHeHue TEII0OBOTO OanaHca.

TexHuyeckue yCTpouCTBa U MPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U IICUXPOMETD,
KaJIOPUMETP, TEXHOJOTMU IIOJYYEHUS] COBPEMEHHBIX MAaTEpUaIOB, B TOM YHCIE
HAaHOMAaTEPHUAJIOB, 1 HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoliCTBa HACBIIICHHBIX TAPOB.

Kunenue npu moHMKEHHOM JABJICHUMU.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HaOnronenue HarpeBaHus v IJIaBJICHUS] KPUCTAJUTMYECKOTO BEILIECTRA.

JleMOHCTpanusi KpUCTaIOB.

Vuenuueckuii sxcnepumenm, 1abopamopnsie pabomsi

N3mepenune OTHOCUTENBHOM BIAXKHOCTH BO3/yXa.
Pa3znen 4. DnekTpoguHAMMKA
Tema 1. Inekmpocmamuka

DneKkTpu3anus Tel. DIEeKTpUYeCKUid 3apsia. J[Ba BHIA 3IEKTPUUYECKUX 3apsiioB.
[IpoBOIHUKH, AUANEKTPUKA U MOJTYNPOBOJAHUKHU. 3aKOH COXPAHEHUS IJIEKTPUUYECKOTO
3apsna.

BzaumoneiictBue 3apsigoB. 3akoH Kynona. TouyeuyHbI 3IEKTPUYECKHN 3apsl.
DnekTpudeckoe nosie. Hanpsok€HHOCTh 25ekTpudeckoro nodisd. [IpuHuun cynepno3uiun
AJIEKTPUYECKUX MOJIeH. JIMHUY HATTPSXKEHHOCTHU SJIEKTPUYECKOTO TTOJIA.

PabGora cun anektpocratudyeckoro mojis. IloreHuman. Pa3HOCTh MOTEHIIMAIIOB.
[IpOBOIHUKM ¥ JAWJIEKTPUKH B JJIEKTPOCTaTHYECKOM Tone. JludnekTpudeckas
ITPOHULIAEMOCTb.

Onektpoémkocth. KonaeHcaTop. OJIEKTPOEMKOCTh IIJIOCKOTO KOHJIEHCATOPA.
DHeprus 3aps>KeHHOTO KOHIEHCaTopa.

TexHuueckne yCTpPOMCTBA M MNPAKTUYECKOE NPUMEHEHHE:  JJIEKTPOCKOII,
JIEKTPOMETP,  DIJCKTPOCTATUYECKass  3allluTa, 3a3€MJICHHE  DJIEKTPOIPHUOOPOB,
KOHJICHCATOpP, KONMPOBAJIBHBIN anmapar, CTPyHHBINA IPUHTED.

Jlemoncmpayuu
YCTpONUCTBO Y NPUHIIUIT JEUCTBUSA DJIEKTPOMETPA.
B3anmoneiicTBre Ha3IEKTPU30BAHHBIX TEJ.
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DJIEKTPUYECKOE TOJIE 3aPSKEHHBIX TE.

[IpoBOJHUKY B 3JIIEKTPOCTATUYECKOM TIOJIE.

DIIEKTpOCTaTUYECKAs 3aLIUTA.

JIMBAEKTPUKY B SJIEKTPOCTATUUECKOM TOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IJIOCKOTO KOHJIEHCATOpa OT IJIOMIAAY IUIACTHH,
PACCTOSIHUS MEXKy HUMU U JUAJICKTPUUECKON MTPOHUILIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHIEHCATopa.

Vuenuueckuii oxcnepumenm, 1abopamopnvle pabomwi

N3mepeHnne 351eKTpOEMKOCTH KOHAEHCATOPa.

Tema 2. Ilocmoannwtii Inekmpuueckuit mok. Toxku 6 paznuunsix cpeoax

DIIEKTPUYECKUN TOK. Y CIIOBUS CYIIECTBOBAHUS JIEKTPUUYECKOTO TOKA. ICTOUHUKH
Toka. Cuna Toka. [IoCTOSIHHBIN TOK.

Hanpspxkenue. 3akon Oma 11 y4acTKa LETH.

DNEKTPUYECKOE  CONPOTUBIICHHE.  YIEIBHOE  COINPOTHUBICHHE  BEIECTBA.
[TocienoBaTenbHOE, NAPAIIIEIBHOE, CMEIIAHHOE COEIMHEHUE ITPOBOJHUKOB.

PaGoTa snexrpuueckoro Toka. 3akoH J[xoyns—JIena. MoHoCTh 371€KTpUIECKOTO
TOKa.

DIIEKTPOJABIKYIIIAS CUJIA U BHYTPEHHEE CONPOTHUBJIIEHUE MCTOYHHKA TOKA. 3aKOH
OMa 17151 TOJTHOM (3aMKHYTOM ) AeKTpuueckoil rienu. KopoTkoe 3ambikaHue.

DIIEKTPOHHAST MPOBOAUMOCTH TBEPIBIX METAJIIOB. 3aBUCUMOCTh CONPOTHUBIICHHUS
METAJIOB OT TeMIIEPATYpbl. CBEPXIPOBOIUMOCTb.

DIIEKTPUYECKHAN TOK B BakyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[TonynpoBoauuku. CoOCTBEHHAS U MPUMECHAs! TPOBOAUMOCTD MTOTYIPOBOHUKOB.
CoiictBa p—Nn-niepexona. [lomynpoBoaAHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUM TOK B paCTBOPAax M paciiaBax 3JIEKTPOIUTOB. DJIEKTPOIUTUYECKAS
JIACCOITUAIIMS. DIIEKTPOJIU3.

DJNIeKTpUYEeCKUi TOK B razax. CaMOCTOSITENbHBI U HECAMOCTOATENIbHBIN pa3psil.
Monnus. [Inazma.

TexHuueckre yCTpOMCTBA U MPAKTUYECKOE TPUMEHEHHE: aMIIEPMETP, BOJIBTMETD,
peocTaT, ICTOYHUKU TOKa, DJIEKTPOHATrPEBATENIbHBIC MPUOOPHI, FJIEKTPOOCBETUTEIIbHBIC
npudOpbl, TEPMOMETP COMPOTUBIICHHS, BaKyyMHBIH JIUOJ, TEPMUCTOPHI U
(hoTOpE3UCTOPHI, MOTYIIPOBOIHUKOBBIN JUO0/I, FaIhBaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HapsHKEHUS.

3aBUCUMOCTH CONPOTUBJIEHUS TWJIMHAPUYECKUX TPOBOIHUKOB OT JJIUHBI, IIOIIAIHA
MONIEPEYHOr0 CEYEHUS U MaTepHaa.

CmeniaHHOE CO€IMHEHUE MPOBOJHUKOB.

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

3aBUCHUMOCTh COITPOTUBIICHUSI METAJIJIOB OT TEMIIEPATYPBHI.

[IpoBOAMMOCTB JIEKTPOJIUTOB.

HckpoBoit pa3pss 1 MpOBOAMMOCTD BO31yXa.

OnHOCTOPOHHSIS TPOBOAUMOCTD AUOA.

Vuenuueckuii sxcnepumenm, 1abopamophule pabomoi

N3ydeHne CMEIaHHOTO COETMHEHUS PE3UCTOPOB.
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N3mepenne SIEKTPOJBIKYIIEH CHUIIbI HMCTOYHMKA TOKAa U €ro BHYTPEHHETO
COIPOTUBJICHUSI.

Hab6nronenue snexrponusza.

MexnpeaMeTHbIE CBSI3H

Nzyuenne kypca ¢pusuku 6a3oBoro ypoBHs B 10 kiacce ocymiecTBiIsieTcs: ¢ yuéToM
COJZIeP KATEIIBbHBIX MEXITPEIMETHBIX CBsI3€H C KypcaMu MAaTeMaTHKH, OMOJIOTHH, XHMHUH,
reorpaduy ¥ TEXHOJIOTHH.

Mescnpeomemuvie noHsimusi, CBSI3AHHBIE C M3YYCHUEM METOJOB HAy4YHOTO
MO3HAHUS: SIBJICHUE, HAYYHBIN (pakT, TUIOTE3a, (U3nUecKas BEJIMYHHA, 3aKOH, TCOPHS,
HaOJIOICHNE, SKCTICPUMEHT, MOACIIUPOBAHUE, MOJICTh, H3MEPEHUE.

Mamemamuxa: pelnieHHEe CHCTEMbl ypaBHEHUH, JMHEWHas (yHKIuUsA, napabdona,
runepOosia, ux rpaduku U CBOMCTBA, TPUTOHOMETpUUYECKHE (DYHKIIMH: CUHYC, KOCUHYC,
TQHT€HC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHI M HX
MPOEKIIMHU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonoecua: mexaHmdeckoe IBIKEHHE B JKUBOW mpupoje, auddysus, ocMmoc,
TEIJIOOOMEH JKUBBIX OPraHU3MOB (BHUJIBI TEIUIONEpPEAaun, TEIJIOBOE PAaBHOBECHE),
AIEKTPUUECKUE SIBJICHUS B )KUBOM MPUPOIE.

Xumusi: TUCKPETHOE CTPOCHHME BEIIECTBA, CTPOCHHE aTOMOB U MOJEKYJ, MOJIb
BEIIECTBA, MOJISIPHAS MAacca, TEIUJIOBBIE CBOMCTBA TBEPABIX TEN, KUJIKOCTEH W Ta30B,
AIEKTPUYECKUE CBOMCTBA METAJIOB, JICKTPOIUTHYCCKAs AUCCOIUAIINSI, TaThBaHUKA.

T'eoepaghus: BnaxXHOCTh BO3TyXa, BETPhI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE NBUKEHUN C UCIOIb30BAaHUEM MEXAHU3MOB, YUET
TPEHUST B TEXHWKE, MOMIIUITHUKH, HWCIIOJB30BAaHUE 3aKOHA COXPAHCHHUS HMMITYJIbCa
B TEXHHUKE (pakeTa, BOJOMET W JpYyrue), JBUraTelb BHYTPEHHErO0 CrOpaHus, MapoBas
TypOrHa, OBITOBOM XOJOAWILHUK, KOHTUIIMOHED, TEXHOJIOTUHN TIOTyYEeHUSI COBPEMEHHBIX
MaTepHayioB, B TOM YHCIIE€ HAHOMATEPHAJIOB, U HAHOTEXHOJOTHUHU, DIECKTPOCTATUYECKAS
3allliTa,  3a3eMJICHHE  DJEKTPONpUOOpOB,  KCEPOKC,  CTPYHHBIM  MpUHTED,
AJIEKTPOHArpeBaTeNIbHbIC TPUOOPHI, AIEKTPOOCBETUTEIBHBIE PUOOPHI, FaTbBAHUKA.

11 KJIACC
Pa3znen 4. JnekTpoaguHaMuKa
Tema 3. Maznummnoe none. I1eKmpoOMazHUMHAA UHOYKYUS

IlocTossHHBIE MaruuThl. B3aummoaencTBUE IMOCTOSHHBIX MarHuTOB. MarHuTHOE
noje. BekTop MarHMTHOW MHAYKUMHU. lIpMHIMI Cynepno3uIMy¥ MarHUTHBIX ITOJIEH.
JIvHuu MarHuTHOM MHAYKIWK. KapTuHa TMHUI MarHUTHOM UHAYKIMH MOJIS TOCTOSTHHBIX
MarHuTOB.

MarauTtHoe 1osie NpoBOJAHUKA C TOKOM. KapThHa JIMHUNA MHIYKIIMA MAarHUTHOTO
OJISL JJIMHHOTO MPSIMOTO MPOBOJIHUKA U 3aMKHYTOT'O KOJIBLIEBOTO TPOBOJHUKA, KATYIIKH
¢ TokoM. OnbIT Dpcrena. BzaumoeiicTBue NpoBOAHUKOB C TOKOM.

Cuna Amniepa, €€ MO1yJIb U HaIlpaBJICHHUE.

Cuna Jlopenna, e€ MoAyinb U HampaBieHue. JIBUKeHHE 3apsyKEHHOW YaCTUIIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibr Jloperria.

SIBneHne 3MEKTPOMArHUTHOM MHAYKUHWU. [I0TOK BEKTOpa MarHUTHOW MHAYKIHH.
DJIEKTPOJABUKYIIAs CUJIa MHAYKIIMU. 3aKOH AJIEKTPOMarHuTHoOM nHaykuuu dapases.

BuxpeBoe  snektpuueckoe — mosie.  JNEKTPOABIKYIIAS  CAJIAa  WHIAYKUIUH
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B IIPOBOJHUKE, IBUKYILIEMCS TOCTYNATEIbHO B OAHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenna.

NHIyKTUBHOCTB. SlBneHue  CaMOMHAYKIIUH. ONEeKTpOABMKYIAsA  CHJIA
CaMOMHAYKIIUH.

DHeprusi MArHUTHOTO TOJIS1 KATYIIKHA C TOKOM.

DJIEKTPOMarHuTHOE MoJIe.

TexHuyeckne ycTpoHCTBa M MPAKTUUYECKOE MPUMEHEHUE: MOCTOSHHBIE MAarHUTHI,
ANEKTPOMArHUTHI,  AJEKTPOABUTATENIb,  YCKOPUTEIM  DJIEMEHTApHBIX  YaCTHII,
WHYKIIMOHHAS TICYb.

Jlemoncmpayuu

OnsIT OpcTena.

OTKIIOHEHUE JIEKTPOHHOIO ITy4YKa MArHUTHBIM TOJIEM.

JIuHMY UHIYKIIUY MarHUTHOTO TOJIS.

B3anmoneiicTBre AByX TPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JlevictBue cuiibl JIopeH11a Ha MOHBI JJIEKTPOJIUTA.

SIBNEeHHE 3JIEKTPOMArHUTHOW UHAYKIUU.

[TpaBuio Jlenna.

3aBUCUMOCTDh  DJICKTPOABMKYIIEH CUJIbl HMHAYKIIMM OT CKOPOCTH HW3MEHEHUS
MarHuTHOTO MOTOKA.

SIBrIeHME CAMOMHTYKIIVH.

Yuenuueckuii sxcnepumenm, 1abopamopnvle pabomuol

N3ydeHne MarHuTHOTO MOJIs KATYIIKU C TOKOM.

Hccnenosanue neicTBUs MOCTOSHHOTO MarHUTa HA PAMKY C TOKOM.

HccnenoBanue sSBIECHUS 3JIEKTPOMAarHUTHOW MHIAYKIIAH.

Pa3nen 5. Kosie6aHusi u BOJIHBI
Tema 1. Mexanuueckue u In1eKmpomazHumHble KoJ1€0aHus

Konebarenbnas cucrema. CBOOOIHBIC MEXaHUYECKHE KojieOaHus. ["apMoHnUecKre
kosnebanus. [lepuon, yactoTta, ammnTyna u dasza kojedanui. [IpyXKUHHBIN MasSTHUK.
MarteMaTtuyeckuii MasiTHUK. YpaBHEHUE TrapMOHHYecKHX kosieOanuid. IlpeBpaiieHue
HSHEPIUM MPU TAPMOHUYECKUX KOJICOaHUSIX.

Konebarenbupiii KOHTYp. CBOOOAHBIC AJIEKTPOMArHUTHBIC KOJIEOAHUSI B UJI€ATBHOM
KOJIe0aTeTbHOM KOHTYpe. AHAJIOTHS MEXIY MEXaHUYECKUMH U 3JEKTPOMArHUTHBIMU
kojeOanusimu. dopmyna TomcoHa. 3aKOH COXpaHEHHsS DBHEPIUM B HICATBHOM
KoJie0aTeIpHOM KOHTYpE.

[IpencraBienne o 3aTyxXaroUux KojeOaHUAX. BbIHyXJIeHHbIE MEXaHUYECKHe
KoJeOanus. Pezonanc. BeiHyKIeHHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHMUs.

ITepemennsiilt Tok. CUHYCOMAANBHBIN MEPEMEHHBIN TOK. MOIIHOCTh IEPEMEHHOTO
TOKa. AMIUTUTYTHOE U JICUCTBYIOLIEE 3HAUCHUE CUJIbI TOKA U HATIPSIAKEHUS.

Tpancpopmarop. IlpousBoacTBo, mepemaya ©u MOTPEOJECHUE DIECKTPUUECKOMN
SHEPruM. OKOJOTMYECKUE PHUCKU TPU MOPOU3BOACTBE dIeKTposHepruu. KynbTypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUU B TOBCEIHEBHOM KU3HMU.

TexHuyeckue ycTporcTBa U NPAKTUUYECKOE IPUMEHEHHE: JIIEKTPUUECKHI 3BOHOK,
reHepaTop MEPEMEHHOr0 TOKA, TMHUU 3JIEKTponepeaay.

Jlemoncmpayuu

11
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HccnenoBanue mnapamMeTpoB — KoJeOAaTenbHOM  CUCTEMBbI  (NMPYKUHHBIA WM
MaTeMaTUYECKU MAsITHUK).

Habmronenue 3aryxaromux KojieOaHui.

HccnenoBanune cBOMCTB BBIHYKIEHHBIX KOJICOaHUM.

Ha6nronenue pe3onanca.

CB0OOOIHBIE 3TIEKTPOMArHUTHBIE KOJIEOaHMUS.

OcuumiorpaMmbl — (3aBUCMMOCTH  CHJIBIL TOKa W HANPSDKEHUS OT  BPEMEHM)
JUTSI DJIEKTPOMArHUTHBIX KOJICOaHUH.

Pesomanc mpu  mocnegoBaTreNlbHOM — COCOMHEHHWHM — PE3UCTOpa,  KaTyIIKH
WHYKTUBHOCTHU U KOHJIEHCATOPA.

Mopens IMHUY 3JIEKTPOIIEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamoptule pabomol

HccnenoBanue 3aBUCUMOCTHY TIEPHOJIa MAJIbIX KOJIEOAHUM Ipy3a Ha HUTH OT JIJTUHBI
HUTU U MaccChl rpy3a.

HccnenoBanne nepeMeHHOr0 TOKa B 1MW U3 MOCIEA0BATEIBHO COCIMHEHHBIX
KOHJIEHCATOpa, KaTYIIK! U pEe3UCTOpa.

Tema 2. Mexanuueckue u In1eKmpoMazHUMHbLE 0TTHbL

Mexannueckrne BOJIHBL, yciaoBHs — pacnpoctpaHeHus. Ilepuwon. CkopocTtb
pacrpocTpaHeHus U JyinHa BoJiHbL. [Tonepeunbie U npoosibHbIe BOIHBL. THTEepdepenims
U qudpakius MEXaHUYECKUX BOJIH.

3Byk. Ckopocth 3Byka. ['pomkocth 3Byka. Beicora Tona. TemOp 3BykKa.

DJIEKTPOMArHUTHBIC BOJIHBL. YCJOBUS M3JIYyUYCHHUS HJICKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanus BekTopoB E, B, v B snexkrpomarHutHOW BoJsHe. (CBOMCTBa
AJIEKTPOMATHUTHBIX BOJIH: OTPaXKEHME, TMpPEJIOMIICHUE, TMoyspu3aius, Audpaxius,
unTepdepenius. CKoOpocTh dJIEKTPOMArHUTHBIX BOJIH.

[IIkana »IEKTPOMAarHUTHBIX BOJH. [IpuMeHEHUE SIEKTPOMATHUTHBIX BOJIH
B TEXHUKE U OBITY.

[TpuHLMIBI paguoCBsI3U U TeNeBuAeHus. Panronokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOLIEH CPEIBI.

TexHuyeckne yCTpOWCTBA W  MPAKTUYECKOE MPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJIbTPA3BYKOBas JIMArHOCTUKA B TEXHUKE M MEIULIUHE, pajap,
paauonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OO6pazoBaHue 1 pacpOCTPaAHEHHUE MONEPEUHBIX U MPOAOIBHBIX BOJIH.

Koneobmromeecs Teno kak UICTOYHUK 3BYKa.

HabGnronenue otpakeHus: M NPEeTOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue unrepdepenimm u mudpakini MEXaHUIeCKUX BOJTH.

3BYKOBO pE30HAaHC.

Habumtoienue cBsi3u rpOMKOCTH 3ByKa U BBICOTHI TOHA C aMILTUTYO0M U YaCTOTOM
KoJIe0aHui.

UccnenoBanne CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAXXEHUE, MPEIOMIIEHUE,
noJisipu3anus, 1udpaxkuus, HHTepepeHIIUs.

Tema 3. Onmuka

I'eomeTpuueckas ontuka. [IpsMoauHelHOE pacCIpOCTPAHEHUE CBETA B OAHOPOIHOMN

cpene. JIyd cBera. Tou€UHBINM UCTOYHUK CBETA.

12
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OtpaxkeHre cBeTa. 3aKOHbl OTpaxeHusi cBera. IlocTpoeHue wu300pakeHU
B IUTOCKOM 3€pKaJie.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCONIOTHBIM IMOKa3aTelb
npeinomiieHus. [lomHoe BHyTpeHHee oTpaxkeHue. IIpenenpHbIi  yrosl MOJHOTO
BHYTPEHHETO OTPAKCHHUSI.

Hucnepcus ceeta. CiioxxHbIl cocTaB 0enoro ceera. Ler.

CoOwuparomiue u pacceuBaromue JUH3bl. ToHKas auH3a. @OKYCHOE PacCTOSHUE U
ONTHYECKass CWiIa TOHKOM JuH3bl. llocTpoeHne wu300pakeHUii B COOMpAOIINX U
pacceuBaromux JimH3ax. PopMyra TOHKOM JIMH3BL. Y BEJIMUCHUE, JaBAEMOE JINH30M.

[Ipenensl TPUMEHUMOCTH T€OMETPUIECKOUN ONTHUKHU.

BonnoBas onrtuka. UuTepdepenius csera. KorepeHTHble UCTOYHUKH. Y CIOBHS
HAOJIOICHUSI MAaKCUMYMOB MU MHUHHUMYMOB B HHTEP(EPEHIIMOHHON KapTUHE OT ABYX
cUH(pa3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpakuus ceta. Judpakiuonnas pemérka. YciaoBue HaOMIOIEHUS TIaBHBIX
MaKCUMYMOB TP MaJeHUM MOHOXPOMAaTUYECKOTO CBETa Ha TU(GPAKIIMOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

TexHuyeckue ycTpoicTBa U MPaKTUYECKOE MMPUMEHEHHE: 0UKH, JIyTa, (hoToarapar,
MIPOCKIIMOHHBIN arapaTr, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAs ONTHKA, TU(PpaKIMOHHAS
peLIETKA, TTOJIAPOUL.

Jlemoncmpayuu

[IpssiMonuHeitHOE  pacnpocCTpaHEHUE, OTpPaXEHHWE U MPEJIOMIICHHE  CBETa.
OnTuyeckue npuOOpHI.

[TonHoe BHYTpeHHEE OTpakeHue. Mojies CBETOBOAA.

HccnenoBanue cBOMCTB N300paykKeHU B JTMH3AX.

Mogenu MUKpOCKoMa, TEJIECKOIa.

Habmronenue narepdepeHimm cpera.

Hab6nronenue nudpaxiuu ceera.

Habmronenue qucriepcun cBera.

[TonyuyeHue cieKkTpa ¢ MOMOIIBIO IPU3MBI.

[Tomy4yeHue crekTpa ¢ MOMOIIbIO TU(PPAKITMOHHON PEIIETKH.

HaOmronenue nossipuzanuu CBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomsl

N3mepenue nokazaresns npeoMIeHUs CTeKIIa.

UccnenoBanue cBOMCTB M300pakeHUH B JTUH3AX.

HaOnronenue nucnepcuu cBera.

Pa3znen 6. OCHOBBI ClIEIIUAJIBHOM TEOPUU OTHOCUTEIBHOCTH

['pannubl IPUMEHUMOCTH KJIACCMYECKOM MexaHuku. [loctymarsl cnennanbHOU
TEOPUU OTHOCHUTEIBHOCTH: WHBApPUAHTHOCTH MOAYJSI CKOPOCTH CBETa B BaKyyMe,
MIPUHITUIT OTHOCUTEIBHOCTH DUHINTEHHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTU. 3aMEIJICHHE BPEMEHH U COKpallleHUE
JUTVHBI.

DHEprus U UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CBs13b MaCChI C DHEPTUEN U UIMITYJILCOM PENSTUBUCTCKON YaCTULbI. DHEPTUS TTOKOSI.
Pasznen 7. KBantoBas ¢pusuka
Tema 1. Dnemenmovt KGAHMOBOI ONMUKU
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®otonbl. Popmyna Ilnanka cBsizu sHeprun (HOTOHA C €r0 YaCTOTON. DHEpPrus u
HUMITYJIBC (DOTOHA.

OtkpeiTiie u wuccienoBanue Gorodpdexra. OnbiTel A.I'. CroneroBa. 3aKOoHBI
dbotorpdexra. VYpaBuenue OitHmTeHa s poroaddexra. «KpacHas rpanunay
dotorddekra.

JlaBmenne cBeta. OnpiTel [1.H. JleGenena.

XUMHUYECKOE IEUCTBUE CBETA.

TexHuyeckre yCTpOWCTBA U  MPAKTUYECKOE MPUMEHEHHE: (DOTORIEMEHT,
doromatuuk, comHeuHas OaTapesi, CBETOAUO/I.

Jlemoncmpayuu

®oT03(¢QheKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

UccnenoBanue 3akoHOB BHeIIHEro GpoTodddekra.

Ceeroguo.

Conneunast 6arapes.

Tema 2. Cmpoenue amoma

Mopens aroma Tomcona. OmnbiTel Pesepdopna 1o paccessHUIO 0-4acTHII.
[Tnanerapnas mozaens atoma. [loctynarst bopa. M3nyuenue u norsiomienue GOTOHOB MpU
IIEpEX0/I€ aTOMa € OJTHOIO YPOBHS dHEPruu Ha Apyroul. Buasl cnektpos. CrieKkTp ypOBHEN
HHEPIUM aToMa BOAOPOAA.

BonnoBeie cBoiictBa wactuil. Bomubl e bpoinsa. KopnyckynsspHO-BOTHOBOM
TyaJIA3M.

CnoHTaHHOE U BBIHYKJICHHOE U3IIyYEHHE.

TexHuyeckne ycTpoucTBa M NMPAKTUYECKOE NMPUMEHEHUE: CIIEKTPAJIbHBIN aHaJu3
(ciekTpocKoI), 1a3ep, KBAaHTOBbIN KOMIBIOTED.

Jlemoncmpayuu

Mopens onbita Pesepdopra.

Onpenenenue IIMHBI BOJIHBI J1a3epa.

HaGnronenue nuHeRvyaThIX CIEKTPOB U3ITYYCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopnvle pabomuol

Habnronenue nuHeiyaToro crekrpa.

Tema 3. Amomnoe a0po

ODKCHEPUMEHTHI, JOKA3bIBAIOIIUE CJIOXHOCTh CTpoeHus sapa. OTKpbITHE
panuoakTuBHOCTU. OmbiThl Pe3epdopaa mo ompeneneHuio cocTtaBa paJHMOaKTUBHOTO
n3nydyenus. CBoiicTBa anb(da-, 6eTa-, raMMa-u3aydeHus. BiusHue paainoakTUBHOCTH Ha
JKUBBIC OPTaHU3MBI.

OtkpeiTHE TIpoTOHa W HedTpoHa. Hykmonnas wmopens siapa ['eitzenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncio saapa. M30Torsbl.

Annba-pacnaa. DIeKTPOHHBIA U MO3UTPOHHBIN OeTa-pacnayn. ['amMmma-uzmydeHue.
3aKOH paJIMOAaKTUBHOIO pacnaja.

DHeprus CBA3U HYKJIOHOB B sifpe. Anepubie cuibl. JlegekT Macchl sipa.

Anepusle peakuuu. [lenenue u cuHTes saep.

Anepnsiii peaktop. Tepmosinepubiii cuHTe3. [Ipo6nemMbl 1 IEPCHIEKTUBBI SAECPHOM
DHEPIreTUKH. DKOJOTHUYECKUE ACTIEKTHI IAEPHON YJHEPTETUKHU.

DneMeHTapHble YaCcTULbl. OTKPBITUE MTO3UTPOHA.
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MeTtoap1 HAOIIOAEHHSI U pErUCTPaLMK AJIEMEHTAPHBIX YaCTHII.

@dyHIaMeHTalbHbIE B3auMOAeHCTBUA. EqUHCTBO (pr3nueckoil KapTUHBI MHpa.

TexHnuyeckue yCTpOMCTBA M IPAKTHYECKOE INPUMEHEHHE: JIO3UMETp, Kamepa
BunscoHa, sinepHbli peaktop, aToMHasi bomoa.

Jlemoncmpayuu

CU€TYMK MOHU3UPYIOIIHNX YaCTHULL.

Yuenuueckuui sxcnepumenm, 1abopamopHule padomul

HccnenoBanue TpeKoB 4acTull (10 TOTOBBIM (hoTorpadusim).
Pa3nes 8. Dy1eMeHTBI ACTPOHOMMH M ACTPOPU3UKHI

Otanbl pa3BUTHS acTpoHOMUM. lIpHKiIagHOE M MHPOBO33PEHUYECKOE 3HAUCHHE
aACTPOHOMHU.

Bun 38é€3nH0r0 HeGa. Co3Be3aus, spKue 3BE3/1bl, INIAHETHI, UX BUAUMOE IBUKECHHE.

ConneuyHas cucrema.

Connne. Conneunas akTuBHOCTb. Microunnk sHeprun CoJiHIa U 3BE31. 3BE3/IBI, UX
OCHOBHBIE XapaKTEPUCTHUKU. J[MarpaMmma «CIEKTPAIbHBIN KIIACC — CBETUMOCTBY. 3BE3/1bI
IJIABHOMW ITOCJIEI0BATEIBbHOCTH. 3ABUCUMOCTD «MAacCa — CBETUMOCTb) IS 3BE3]T IVIABHOU
IIOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE37. COBpPEMEHHBIE NPEICTABICHUS
O MPOUCXO0KACHUU U 3BooInK CONHIA U 3BE31. DTamnbl )KU3HU 3BE3I.

Muneunsii [1yTe — Hamia ['amaktuka. [onoxenne u npuxenune CosHna B ['anaktuke.
Tunel ranaktuk. Pagnoranaktuky n kBazapbl. YEpHBIE IBIPHI B IAPaX TAIAKTHK.

Bcenennas. Pacmiupenue Bcenennoil. 3akon Xa006sia. PasOeranue rajgakTuK.
Teopus bonbmoro B3peiBa. PenukToBOE M3ITydYeHHE.

Macmrabnas crpyktypa Beenennoil. MeraranakTuka.

Hepeménnbie npo6ieMbl aCTPOHOMUH.

Yuenuueckue nabnooenus

HaGntoneHuss HEBOOPYKEHHBIM TJ1a30M C HUCIHOJB30BAHUEM KOMIIBIOTEPHBIX
IPUIIOKEHUH IS OIIpeieICHHsI TIOJI0KEHUSI HEOECHBIX 0OOBEKTOB Ha KOHKPETHYIO JaTy:
OCHOBHBIE c03Be311s1 CEeBEpHOTO NOJIYIIApUS U IPKHUE 3BE3IBI.

Ha6nronenus B reneckon Jlynsl, miuanet, Mneunoro [TyTu.

O0o01marouiee NOBTOPEHUE

Ponb ¢u3uku 1 aCTpOHOMUM B SKOHOMUYECKOM, TEXHOJIOTUYECKOU, COIUAIbHON U
TUYECKON cdepax NesTeTbHOCTH YeNOBEKa, pOJib U MECTO (PU3MKM M aCTPOHOMMHU
B COBPEMEHHOW HAyYHOW KapTHHE MHpA, POJib (PU3NYECKOW TEOpUH B (OPMUPOBAHUU
NpEACTaBICHU O (PU3NYECKOM KapTHHE MHpa, MECTO (PU3MYECKON KapTUHBI MHUpA
B 0011IeM Py COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEJCTABICHUHN O IPUPO/IE.
MesxknpeaMeTHbIe CBSA3H

Nzyuenue kypca ¢pusnku 06a30Boro ypoBHs B 11 kitacce ocymiecTBisieTcs: ¢ yu€Tom
COJIEPKaTENIbHBIX MEKIIPEAMETHBIX CBSI3eH ¢ KypcaMu MaTeMaTUKH, OMOJIOTUH, XUMUH,
reorpaduu ¥ TEXHOJOTHH.

Meowcnpeomemnvie nowsimusi, CBS3aHHBIE C HM3YYEHHEM METOJOB HAYYHOIO
NO3HAHUS: SIBJICHUE, HAYyYHBIA (DaKT, rumnore3a, puznyeckas BeJIMUMHA, 3aKOH, TEOPHUs,
HaOJI0/IEHNE, SKCIIEPUMEHT, MOJIETIMPOBAaHUE, MO/IENb, U3MEPEHUE.

Mamemamuxa: pelieHUe CUCTEMBI YPaBHEHMH, TPUTOHOMETPUUECKHUE (PYHKIIHU:
CHUHYC, KOCHHYC, TaHT€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKIECTBO,
BEKTOpPbl M HX MPOEKIHMM HAa OCU KOOPAMHAT, CJIOKEHHE BEKTOPOB, MPOU3BOJHBIC
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DJIEMEHTApHBIX (PYHKIMHA, TPU3HAKK TIO00US TPEYTOJHLHUKOB, OMPEIeICHHE MIIOMAan
IJIOCKUX (UTyp ¥ 00BEMA TEJL.

Buonocus: >nexTpuueckue sIBICHUS B KUBOW MPUPO/IE, KOIeOaTeIbHbIC ABMKCHUS
B JKMBOW TIPUPOJIC, ONTHYCCKHE SIBICHHUS B XUBOW MPHUPOJE, JCUCTBHUE DaTUaIH
Ha )KUBBIC OPTAaHU3MBI.

Xumus: CTpOCHHE aTOMOB M MOJIEKYJ, KPUCTAIUTMUECKAst CTPYKTypa TBEPIABIX Tell,
MEXaHU3Mbl 00pa30BaHUS KPUCTALTUICCKON PEmETKH, CIIEKTPaIbHBIN aHAN3.

l'eoepagus: MarHUTHBIE TIONIOCA 3eMITH, 3aJIe)KH MarHUTHBIX Py, (GorochEmka
3€MHOI MOBEPXHOCTH, MIPEICKA3aHUE 3eMIICTPSICEHU.

Texnonoeusi:  TUHUM  DIIEKTpOINEpeAady, TeHepaTop IMEePEMEHHOro  TOKa,
DJIEKTPOJIBUTATENb, MHAYKIIMOHHAS TI€Yb, pagap, paIuonpuéMHUK, TEICBU30p, aHTCHHA,
tenedoH, CBY-neub, MNPOEKIMOHHBIM ammapar, BOJOKOHHAs OITHKA, COJHEYHAs
Oarapest.

MNJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBLHIEI'O ObPA30BAHUA

OcBoenue yuyeOHOTO mnpenmera «®Pu3uka» HA YPOBHE CpeAHEro oOIIero
oOpazoBaHus (0a30BbI YpOBEHb) TOJDKHO OOECHEUYHUTh JIOCTHXKEHHE CIEIYIOIIUX
JMYHOCTHBIX, METAPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB.
JIMYHOCTHBIE PE3YJIbTATHI

JInyHOCTHBIE pe3yJbTaThl OCBOEHUSI ydeOHOTo mpeamera «Duzuka» TOHKHBI
OTpaxkaTb  TOTOBHOCTh M  CIOCOOHOCTh  OOYy4YalOIIMXCA  PYKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH TIO3WIMEH JUYHOCTH, CHCTEMON IIEHHOCTHBIX
OpHUEHTAIINM, TO3UTUBHBIX BHYTPEHHUX YOCKACHUI, COOTBETCTBYIOIIUX TPAAUIIIOHHBIM
[IEHHOCTSIM POCCHUHCKOrOo OOIIEeCTBa, PACHIMPEHHUE IKU3HEHHOTO ONbITa W OIbITa
JEATEIBHOCTH B TPOLIECCE pealM3allii OCHOBHBIX HAIMPABICHUN BOCIHUTATEIBHOM
NEATEIIbHOCTH, B TOM YHCJIE B YACTHU:

1) rpasKaaHCcKOro BOCIIATAHUSA:

c(hOPMHUPOBAHHOCTh TPAXKJIAHCKON TMO3UIIMK OOYYaIOIIErocsi Kak aKkTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOI0 OOIIECTBA;

PUHSTHE TPaAUITUOHHBIX 00I11eYeT0BEUECKIX T'YMaHUCTHYECKUX u
JEMOKPATHUECKUX IIEHHOCTEH;

TOTOBHOCTh BECTHM COBMECTHYIO J€ATEIhHOCTh B HHTEpecax TIPakKIaHCKOIO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTeIbHON OpTraHU3allNY;

YMEHHE B3aUMOJICIICTBOBATH C COLIMATIbHBIMU MHCTUTYTaMH B COOTBETCTBHHU C UX
GYHKIUSIMY ¥ HA3HAYCHUEM;

TOTOBHOCTh K T'YMaHUTAPHOU U BOJIOHTEPCKO IEATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUUCKON IPaKIAHCKOM UJIEHTUIHOCTH, TATPUOTU3MA,;

LIEHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHUMBOJAM, JIOCTUXEHUSIM
POCCUICKUX YUEHBIX B 001aCTH (PU3UKHU U TEXHHUKE;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHMSI:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh  OLIGHHMBATh CUTYallMI0 M TPUHUMATh OCO3HAHHBIE PEIICHMUS,
OpUEHTHUPYSACh HAa MOpPAJbHO-HPABCTBEHHBIE HOPMbI M LIEHHOCTH, B TOM YHCIIE B
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NESITEIbHOCTH YUYEHOTO;

OCO3HaHUE JJUYHOT'O BKJIa/1a B IOCTPOEHHUE YCTONYMBOIO OYAYILETO;
4) 3CTeTHYECKOT0 BOCIIMTAHUS

ACTETUYECKOE OTHOILIEHUWE K MHUPY, BKIIOYas ICTETHKY HAy4HOI'O TBOPYECTBA,
npucyero pu3n4Ieckon Hayke;
5) Tpy10BOT0 BOCIIUTAHUS:

MHTEPEC K pa3lu4HbIM cepaM MpoPecCHOHATBHON NIEATEIHHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PM3MKOW M TEXHHKOW, YMEHHE COBEPIIATh OCO3HAHHBIN BBIOOP Oymyiieit
npodeccuu 1 peann30BbIBaTh COOCTBEHHBIC )KU3HECHHBIC TIAHBI;

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

6) 3K0JIOrH4€eCKOTr0 BOCIIMTAHMSI:

c(OPMHUPOBAHHOCTH FIKOJIOTUUECKOHN KYJIbTYpPbI, OCO3HAHUE INI00AIBHOTO XapaKkTepa
HKOJIOTUYECKUX MPOOIIEM;

IUTAHUPOBAHHUE U OCYIIECTBIICHUE JCHCTBUI B OKPYKAIOIIEH Cpele Ha OCHOBE
3HAHMS LIeJIEW YCTOWYMBOIO Pa3BUTHS YEI0BEUYECTBA,;

Pacmmpenue oneita A€STENBHOCTH HKOJIOTMYECKOM HAINPABIEHHOCTH HAa OCHOBE
MMEIOIINXCS 3HAHUM 110 (PU3HKE;

7) HEHHOCTH HAYYHOT0 MO3HAHUS:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS (U3HUECKON HAYKH;

OCO3HaHWE LEHHOCTH HAYYHOW NI€ATEbHOCTH, TOTOBHOCTh B MPOLIECCE M3YyUEHHUS
(GU3MKKM ~ OCYIIECTBISATH  MPOEKTHYID U HMCCIENOBATEIbCKYIO  JIESTEIBHOCTD
WHAMBUAYAJIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIe YHUBEpPCAJIbHbIE Y4eOHbIEe NeCTBUS
ba3oBble Jiornvyeckue 1eicTBUA:

CaMOCTOSTENILHO (POPMYITHPOBATh U aKTYaJM3UPOBATh MPOOJIEMy, paccMaTpUBaTh
€€ BCECTOPOHHE;

OTIpENEATh 1SN ACATEIBPHOCTH, 33/1aBaTh TapaMeTPhl U KPUTEPUHU UX JOCTHKCHHUS,

BBISIBJISATh 3aKOHOMEPHOCTH M TPOTHBOPEYHUS B PACCMATPUBAEMBIX (DHU3HUECKUX
SIBIICHUSX

pa3pabaThiBaTh TIUIAaH pelIeHUs NPoOJeMbl C Yy4€TOM aHaliM3a HWMEIOIINXCS
MaTepHaATbHBIX ¥ HEMATePUATILHBIX PECYPCOB;

BHOCUTh KOPPEKTUBHI B JCSATEIBHOCTb, OIEHUBATH COOTBETCTBUE PE3YJIHTATOB
IEJI5IM, OLICHUBATh PUCKH TIOCTIEACTBUMN JACSITEIBHOCTH;

KOOPJIMHUPOBATh M BBHITIOJHATH PabOTy B yCIOBUAX PEaTbHOTO, BUPTYAJIbHOTO H
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEaTUBHOE MBIIIUICHUE TIPH PEIICHUH KU3HEHHBIX ITPOOIIEM.
Bba3oBble nccienoBarTe/ibCKue 1eHCTBHUSI:

BJIa/IeTh HAYYHOW TEPMUHOJIOTHEH, KIIOUYEBBIMU TOHATUSMH UM METOAAMHU
(bu3nYeCcKol HAYKH;

BJIa/IeTh HABBIKAMU Y4E€OHO-MCCIIEIOBATENbCKOM U MPOEKTHOM JAESITeNTbHOCTU
B 00JacTH (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSTEIBLHOMY MOHUCKY
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METO/IOB PEIICHUS 3a71a4 (PU3UUECKOT0 COACP>KaHUs, IPUMEHEHHUIO PAa3IMYHBIX METO/I0B
MO3HAHUS;

BJIQJCTh BUJAMHU JCSATEIBHOCTH IO TOJYYEHHIO HOBOTO 3HAaHMS, €ro
WHTEpHIpETaluu, MPeoOpa30BaHUI0 U MPUMEHEHUIO B PA3IMYHBIX YYEOHBIX CUTYaIUsX,
B TOM YHCJIE TIPU CO3JaHUH YU€OHBIX MPOEKTOB B 00J1aCTH (DUBKKH;

BBISIBJISITH IPUYMHHO-CIICICTBEHHBIC CBSI3U U aKTyaJIM3UPOBATh 3a]a4y, BBIIBUTATh
TUNOTE3y €€ pelIeHus, HAXOUTh apryMEHTHI ISl I0KAa3aTeNbCTBA CBOUX YTBEPKICHUH,
3aJ1aBaTh MAPaMETPbl U KPUTEPUU PEILICHUS;

AHAJIM3UPOBATh MOJIYYCHHBIE B XOJE PELICHHS 3aauyd pPe3yJbTaThbl, KPUTHUYECKU
OLICHMBATh UX TOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHUSIX;

cTaBUTh ©  (GOpMyIupoBaTh COOCTBEHHbIE 3a7aud B  00pa30BaTEIbHOU
JeSITEIbBHOCTH, B TOM YHUCJIE TIPU U3YUEHUH (PU3UKU;

JaBaTh OLICHKY HOBBIM CUTYallUsM, OLIEHUBATh PUOOPETEHHBIN ONBIT;

yMETh  [EPEHOCUTh 3HaHUSA 1O (U3MKE B  MPAKTUYECKYI0  00IacTh
KU3HEJEATEIIHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00JIaCTel;

BBIJIBUTATh HOBBIE UJICH, MIPEJIaraTh OpUrHHAIBHBIC TTOAXO0/Ibl U PEIICHUS;

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

Pabora ¢ unpopmanmei:

BJIQJIETh HABBIKAMHU MOJy4YEHHUS HUHOOpMAUMU  (PU3UYECKOrO0  COJAEpKAHUS
U3 HCTOYHHMKOB pA3HBIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBISATh IOUCK, AaHaJIU3,
CUCTEMATU3ALMI0 M HWHTEPHPETALUI0 HMHPOPMAlUMUU PA3IUYHBIX BHIOB U (QopM
Mpe/ICTaBJICHHUS;

OLIEHMBATh JIOCTOBEPHOCTh MH(OpMAIUH;

UCIOJb30BaTh CPEACTBa MHMOPMAIIMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTHM
B pEUICHUU KOTHUTUBHBIX, KOMMYHHKATHBHBIX W OPraHU3aI[MOHHBIX  3a/1a4y
c coOmoacHuEeM TpeOOBAaHUM OSPrOHOMHMKH, TEXHHUKH OE30MAaCHOCTH, THUTHEHBI,
pecypcocOepexeHusi, MpaBOBbIX M ATHYECKMX HOPM, HOPM HH(POPMALMOHHON
0e30MacHOCTH;

CO37aBaTh TEKCThl (PU3UYECKOIO COJAEPk aHUS B Pa3IMUHBbIX (hopmaTax ¢ Yy4ETOM
Ha3HAu€HUs HMHPOpPMALMU U LEJIEBOM ayJuTOpUH, BBHIOMpPAs ONTUMAIBHYIO (opmy
MPEICTABIICHUS U BU3yaJlU3alUu.

KoMMyHHKaTHMBHbIE YHUBEpPCAJIbHbIE Y4eOHbIE JeCTBUA:

OCYIIECTBJIATH OOIIEHNE HA YPOKax (PU3UKHU U BO BHE-YPOUHOU €SI TEIbHOCTH;

pacno3HaBaTh MPEANOCHIIKA KOHMDIUKTHBIX CUTYAllUid U CMATYATh KOH(MIUKTHI;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOX TOUYKY 3PEHHUS C UCITOJIb30BAHUEM SI3bIKOBBIX
CPEICTB;

MMOHUMATh U UCTIOIH30BATh MPEUMYIIECTBA KOMaHTHOW W MHIUBHUIYAILHON paOOTHI,

BBIOMPATH TEMATHKY U METO/Ibl COBMECTHBIX JCHCTBUH C YIETOM OOIIUX UHTEPECOB,
1 BO3MOKHOCTEH Ka)KJ0ro 4JIeHa KOJJICKTHUBA;

MPUHUMATh 1[EJIA COBMECTHOM JIESITEIbHOCTH, OPTraHU30BbIBATh U KOOPAMHUPOBATH
JIEVUCTBUS 1O €€ JOCTUXKEHUIO: COCTABJIATH IUIAH AEUCTBUM, paCIPEAEIATh POJIU C YUYETOM
MHEHHMI y4aCTHUKOB, 00CYKJIaTh pe3yJbTaThl COBMECTHOM pabOTHI;

OIICHMBATh Ka4€CTBO CBOETO BKJAJa M KaXKJOIO0 yYaCTHHMKA KOMAaHJIbI B OOIIIMIA
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pe3ynbTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

npeajiaraTb HOBbIE MPOEKTHI, OICHUBAaTh UJEU C TO3UIMU  HOBU3HBI,
OpPUTHHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISATh O3UTUBHOE CTPATETUYECKOE MOBEJACHUE B PA3JIMYHBIX CUTYAIHSIX,
MIPOSIBIISITH TBOPYECTBO M BOOOPAKEHUE, OBITH MHUITMATHBHBIM.

PerynsitTuBHble YHUBepcaJbHbIE Y4eOHbIE JeHCTBUSA
Camoopranmuzanms:

CaMOCTOSITENIbHO OCYIIIECTBIIATh TO3HABATENIbHYIO ACSITENBHOCTh B 001aCTH (HU3UKU
U aCTPOHOMUH, BBISABJIATH NPOOJEMBbI, CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIC
3a]1a4H;

CaMOCTOSITENIbHO COCTAaBIISATh IUIAaH PEUICHUS PACUETHBIX U KAa4eCTBEHHBIX 3aj1ad,
IUIaH  BBITMOJHEHUS TPAKTUYECKOM padoThl € YYETOM HMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANIOYTECHUM;

JaBaTh OLIEHKY HOBBIM CUTYaIlUsIM;

pacuupsATh paMKH y4eOHOTO IpeMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHU;

JienaTh OCO3HAHHBIN BBIOOP, ApTyMEHTUPOBATH €ro, OpaTh Ha €0 OTBETCTBEHHOCTh
3a pElICHHUE;

OIICHUBATh MPUOOPETEHHBIN OMBIT;

croco0CcTBOBaTh (hOPMUPOBAHUIO U TPOSBICHUIO 3PYAUIMUA B 00JacTH (DU3UKH,
MOCTOSTHHO TIOBBIIIATh CBOM 00pa30BaTENIbHBINA U KYJIBTYPHBIN YPOBEHbD.
CaMOKOHTPOJIb, 3MOMOHAIbHBII HHTE/UIEKT:

JaBaTh OLIEHKY HOBBIM CHUTyallusM, BHOCHUTb KOPPEKTHBBI B JAESATEIbHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LENSIM;

BJIAJICTh HAaBBIKAMH IMO3HABATEIBHOU PEQIICKCUU KAaK OCO3HAHHS COBEPIIAEMBIX
JIEVUCTBUM U MBICIIUTENIBHBIX IIPOLIECCOB, UX PE3YJITATOB U OCHOBAHUM;

UCIIOJIb30BaTh MPHUEMBI pedIIeKCHH JJiS OIEHKH CHUTYyallud, BHIOOpa BEPHOTO
pelieHus;

YMETh OIICHUBATh PUCKH U CBOCBPEMEHHO NMPUHUMATh PELICHUSI IO UX CHIKECHUIO;

MPUHUMATh MOTUBBI M aPT'YMEHTBI APYTUX TPU aHAJIU3E PE3YIbTATOB ACATEILHOCTH;

MPUHUMATH ce0s1, TOHUMAasi CBOM HEJOCTaTKU U JIOCTOMHCTBA;

PUHUMATh MOTUBBI U apTYMEHTHI APYTHUX MPU aHAIN3E PE3YJIbTATOB JEATEILHOCTH;

MPU3HABATh CBOE MPABO U MPABO JIPYTUX HA OITUOKH.

B mporecce nOCTMIXKEHHMS JUYHOCTHBIX PE3yJIbTATOB OCBOCHHS IMPOTPAMMBbI
no Qusuke IS YpPOBHS CpEIHEro O0O0mmero oO0pa3oBaHUs Yy O0O0yYaromuxcs
COBEPILIEHCTBYETCS AMOIMOHAIIbHBIN WHTEJUIEKT, TIPEITOJIararoIIHiA
c(hOpMHUPOBAHHOCTH:

CaMOCO3HAaHUS, BKIIIOYAOIIETO CIIOCOOHOCTH IMOHUMATh CBOE 3MOIMOHAILHOE
COCTOSIHUE, BUJICTh HAIIPABJICHUS Pa3BUTHsI COOCTBEHHON AMOITMOHAILHOMN C(hephl, OBITH
YBEPEHHBIM B ce0e;

CaMOpEryJUpOBaHUs, BKJIIOYAIOIIETO CaMOKOHTPOJIb, yMEHHUE MPUHUMATH
OTBETCTBEHHOCTH 32 CBOE MOBECHHE, CIIOCOOHOCTD aJIallITUPOBATHCS K AMOLMOHATBHBIM
U3MEHEHUSIM U TIPOSIBIIATh THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEM MOTHUBAllMK, BKJIOYAIOIIEH CTpEMJIEHWE K JIOCTHXKEHHUIO LIeNd |
ycrexy, ONTHUMH3M, HWHHUIMATUBHOCTb, YMEHHE JIEMCTBOBAaTh, HUCXOJs M3 CBOMX
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BO3MOYKHOCTEH;

SMIIATHH, BKJIIOYAIONIEH CIIOCOOHOCTh NOHHMATh SMOIMOHAJIIBHOE COCTOSHHE
JIPYTUX, YYUTBIBATh €T0 MPH OCYIICCTBICHUH OOIICHUS, CIOCOOHOCTh K COUYBCTBHIO U
CONEPEKUBAHUIO;

COIIMAJIbHBIX HAaBBIKOB, BKJIIOYAIONIUX CIOCOOHOCTHh BBICTPAMBATHh OTHOIICHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIISITh HHTEPEC U Pa3pemiaTh KOH(IUKTHI.

INPEJIMETHBIE PE3YJIbTATDBI

K koniy obyuyenuss B 10 kjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM YpOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

JEMOHCTPUPOBATh Ha TMpUMeEpax pojib U MecTo (U3UMKU B (HOPMUPOBAHUU
COBPEMEHHOW HAyYHOW KapTUHBI MHUpPA, B Pa3BUTHUH COBPEMEHHOW TEXHUKH U
TEXHOJIOTHM, B TPAKTUUECKOMN AESITEIbHOCTH JIIO/IEH;

YUUATBIBATh  TpaHUIBl MPUMEHEHUS]  HM3YYCHHBIX  (U3MYECKUX  MOJIETeH:
MaTepuajbHas TOYKa, MHEpLMaJbHAs cUCTeMa OTCYETa, abCONIOTHO TBEPIOE TEIO,
UJCANbHBIA Ta3, MOJEIW CTPOCHHUS Ta30B, XUAKOCTEH M TBEPIBIX TEJ, TOYCUHBIN
AIIEKTPUYECKUI 3aps]l IPU PEelICHUN PU3NIECKUX 3a/1ay;

pacrio3HaBath (U3UYECKHE SIBJICHUS (TIPOLIECChI) U OOBSACHITH HUX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KUHETHUECKON TEOpUH CTPOCHHUS BEIIeCTBa U
AIIEKTPOJIMHAMUKH: PABHOMEPHOE M PaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBUKEHHE,
cBOOOMHOE TMaJeHUe TeJd, ABW)KCHHE IO OKPY)KHOCTH, WHEPIHs, B3aHMMOJCHCTBHE
Ten, aup@ys3us, OpOyHOBCKOE MABUKEHHE, CTPOCHHE KUIAKOCTEH M TBEPABIX Tel,
u3MeHeHne oOBEMa Ten Mpu HarpeBaHuM (OXJIAKICHHWH), TETUIOBOE pPaBHOBECHE,
UCIapeHue, KOHACHc Ay, TIaBJIeHUe, KPUCTAIUTU3AIlH, KUTIEHUE, BIaKHOCTh BO3/IyXa,
NOBBILICHUE JIaBJICHUS Ta3a MpPU €ro HarpeBaHHWU B 3aKPBITOM COCYZE, CBA3b MEXIY
napaMeTpamMH COCTOSIHMSI Ta3a B H30IpoLeccax, dJEKTpU3alMs Tell, B3auMOJIeUCTBUE
3apsi/i0B;

ONUCHIBATh MEXAaHUYECKOE JBI)KEHHE, MCIONb3ys (PU3UUECKHe BETUUYHMHBIL:
KOOpAMHATA, IyTh, NIEPEMEILEHUE, CKOPOCTh, YCKOPEHUE, Macca Teja, CHla, UMITYJIbC
Tena, KWHETUYeCKas DJHEprus, TIOTEHIMAlbHAs DJHEPIrus, MeXaHWdeckas padora,
MEXaHWYEeCKash MOIIHOCTh; TIPH OMUCAHUH MPABUIBLHO TPAKTOBATh (PU3UUYECKUN CMBICI
UCTIONb3YEMBIX BEIUYMH, WX OOO3HAYeHWS W eOUHUIIBI, HaXOIUTh (HOPMYIIHI,
CBSI3BIBAIOIIUE TaHHYIO (GU3NUYECKYIO BEIMUUHY C APYTUMHU BEJIHMUNHAMU;

OTHCHIBATh M3yYEHHBIC TETNIOBBIC CBOIMCTBA TEN W TEIUIOBHIC SIBIICHUS, UCTIOIB3YS
duznyecKkre BEIMYMHBL: TaBlICHUE Ta3a, TEMIEpaTypa, CPEAHssl KHHETUYECKasi SHePTUs
Xa0TUYECKOTO JIBIDKEHHS MOJIEKYJ, CpeIHEKBaJpaTHUHAas CKOPOCTh  MOJEKYI,
KOJIMYECTBO TEIJIOTHI, BHYTPEHHSSI SHEPrus, padora rasza, KOdQ(HUIMEHT MOJIE3HOTO
JIEUCTBUS TEIUIOBOTO JBUTATENIS; MPU OMHCAHUHM MPABUIHHO TPAKTOBATh (PU3WUYECKUN
CMBICIT MCTOJB3YEMbIX BEIUYHMH, UX OOO03HAYEHUS M EAUHUIIBI, HAXOAUTh (POpMYIIHI,
CBSI3BIBAIONIUE JAHHYIO (PU3UUECKYIO BEJIMUMHY C IPYTUMHU BEIMUUHAM;

ONUCHIBATh HM3yUEHHBIC 3JIEKTPUUYECKUE CBOMCTBA BEIIECTBA U AIIEKTPUUYECKHUE
sBNEeHUST (IPOLECCHI), HMCHOIb3Ys (U3MUECKUE BEJIWYMHBL: SJICKTPUUYECKUN 3apsf,
AIIEKTPUUECKOE T0JI€, HANPSHKEHHOCTh TOJIA, MOTEHIMAN, Pa3HOCTh MOTEHIIMAJIOB;
IPY ONMKUCAHUU NMPABWILHO TPAKTOBATh (PU3HUUECKUN CMBICI UCIIOJIb3YEMbIX BEJIMYUH, UX
0003HaYEHUsI U €AMHMIIBI; YKa3bIBaTh (POPMYIIbI, CBSI3bIBAIOIIME JIAHHYIO (U3UYECKYIO
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BEJINYMHY C APYTUMHU BEJIMYNHAMU;
aHAIM3UPOBATh (PU3UUYECKHE MPOIIECCHI U SIBJICHUS, UCTIONB3Ys (PU3NUECKUE 3aKOHbI
W TIPUHUMINBL: 3aKOH BceMupHOTOo TsroteHuss, I, II m III 3axkonsl HeroToHA, 3aKoH
COXpPAaHECHHS MEXAHWYECKOW SHEpPruu, 3aKOH COXPAaHEHUs HMIYJIbCa, MPUHIUII
CYNEpIO3ULIMA CWJI, TPUHLWI PABHONPABHUS WHEPHHUAIBHBIX CHUCTEM OTCYETA,
MOJIEKYJIIPHO-KUHETUYECKYI0 TEOPUIO CTPOEHUs BEUIECTBA, Ia30BbIE 3aKOHBI, CBS3b
CpeIHel KWHETHYEeCKOW HHEPTrUu TEIUIOBOTO JBIIKEHHS MOJIEKYJT C aOCONMIOTHOM
TEMIIEpaTypoil, MEPBbI 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPAHEHUS 3JIEKTPUUYECKOTO
3apsiaa, 3akoH KynoHa, mpu 3TOM pa3inyaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €ro
MaTEMaTUYECKOE BbIPAKEHUE U yCIOBUSA (IPaHULIbI, 00J1aCcTH) IPUMEHUMOCTH;

OOBSACHATh OCHOBHBIC MPUHIIMIBI JEHCTBUS MAIMH, TPUOOPOB M TEXHUYECKUX
YCTPOMCTB; pa3iuyarh YCIOBUS HX O€30IaCHOIO HCIOJB30BaHUS B IOBCEIHEBHOMN
KU3HU;

BBIMOJIHATH SKCIIEPUMEHTHI 110 UCCIIETOBAaHUIO (PU3UUECKUX SIBICHUN U MPOLIECCOB
C HCHOJb30BAaHUEM IPSAMBIX, U KOCBEHHBIX W3MEpPEHUl, NpU 3TOM (POPMYIUPOBATH
npobsieMy/3ajauy M TUIOTE3y Y4YeOHOro OSKCHEpHUMEHTa, COOMpaTh YCTaHOBKY
U3 MIPEIJI0KEHHOTO 000PYAOBAHUS, TPOBOJAUTD ONBIT U POPMYIUPOBATH BBIBOIBL;

OCYUIECTBJIATH MPSMbIE U KOCBEHHBIE U3MEPEHUS (PU3UUECKUX BEITUYUH, IPU ITOM
BBIOMPATh ONTHUMAJBHBIA CHOCOO H3MEPEHHUS W HCIOJIb30BaTh W3BECTHBIE METOJbI
OLICHKH MOTPENTHOCTEN U3MEPEHU;

MCCJIE0BATh 3aBUCUMOCTH MEXAY (PU3MUYECKUMHU BEIMUYMHAMU C UCIIOIb30BAHUEM
NPSIMBIX U3MEPEHUH, NPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCUPOBAThH PE3yibTaThl
MOJIY4YeHHOW 3aBUCHUMOCTU (PM3MUYECKUX BEJIMYMH B BUJAE TaOMUI U TpadUKOB, AENaTh
BBIBOJIBI 11O pE3YyJIbTaTaM UCCIIEI0BAHNS;

co0roAaTh nmpasuiia 6€30MacHOro Tpy/a MpHU MPOBEACHNUN UCCIIEIOBAHUN B paMKax
y4eOHOr0 HKCHEPUMEHTa, y4eOHO-MUCCIIEN0BATEIbCKOM U MPOEKTHOW JEATeIbHOCTH
C UCTIOJIb30BAaHUEM U3MEPUTENBHBIX YCTPOMCTB U Ja00PaTOPHOTO 000PYI0BaHUS;

pemarh pacyéTHbIE 3a7aud C SIBHO 3aJaHHON (U3UYECKON MOJAEINBIO, UCHOJIb3Ys
dbu3nUeckue 3aKOHbI M MPUHIIMIIBI, HA OCHOBE aHajn3a YCJIOBHS 3aJadydl BBIOWpATh
(GU3MYECKYI0 MOJEIb, BBIIETATh (PU3NYECKUE BEIMYHMHBI U (POPMYIIbI, HEOOXOAUMBIE
JUIsl €€ peteHus], IPOBOAUTh PACUETHI U OLIEHUBATh PEAJTbHOCTh MOJYYEHHOTO 3HAYEHUS
(bU3nYECKON BEIIMUUHBL;

pemiaTh KayeCTBEHHbIE 3aJauyM: BBICTPAaWBaTh JIOTMUYECKHM HEMPOTUBOPEUYHUBYIO
LEMOYKY pacCyX JCHUM C Omopodl Ha H3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
dbuznyeckue SBICHUS,

UCIIOJIb30BaTh MPHU PEIICHUH YYEOHBIX 3aJady COBPEMEHHbIE HMH(POPMAIIMOHHBIE
TEXHOJIOTUU JUIsl TIOMCKA, CTPYKTYPUPOBAHHUS, HHTEPIPETALUN U MPEICTaBICHUS
y4eOHOW 1 HayYHO-TTOMYJISIpHOM HH(OPMaIK, TOJIYyYEHHON U3 pa3InYHbIX HCTOYHUKOB,
KPUTUYECKU aHATU3UPOBATH MOJIyIaeMYI0 HHPOPMAIIHIO;

MPUBOJANTH TMPUMEPHI BKJIaJla POCCUUCKUX W 3apyOeKHBIX YyUEHBIX-(PU3HUKOB
B Pa3BUTHUE HAYKH, O0BICHEHUE MPOIIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU U
TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HaHUS 1O (QPU3UKE B TMOBCEAHEBHOM >KU3HU
1 obecriedeHuss 0e30MacHOCTH TpU oOpalleHuH ¢ npudopaMud M TEXHUYECKUMHU
YCTPOMCTBAMHM, AJII COXpaHEHUsS 3I0pPOBbS M COOJIIONCHHS HOPM 3KOJOTHYECKOTO
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MOBEJCHUS B OKPY KaIOILEeH Cpejie;

paboTaTh B TPYIMIIE C BBHIMOJHEHUEM PA3IMYHBIX COLMAIBHBIX POJICH, IJIAHUPOBATD
paboTy Tpynmbl, paMOHAIBHO paCHpeAeNiaTh OO0S3aHHOCTM U IUIAHUPOBATh
JeSATEIbHOCTh B HECTaHAAPTHBIX CHUTYallUsAX, aJCKBATHO OIICHUBATH BKJIAJ KaXKJIOTO
13 YYACTHHUKOB T'PYIIIbI B PEIICHUE pacCcMaTpUBAEMOM MPOOJIEMBI.

K koniy oOyuenus B 11 Kjacce nmpeaMETHbIE PE3YJIbTaThl HA 0a30BOM YpPOBHE
JIOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

JEMOHCTPUpPOBaTh Ha TMpUMEPax pojib U MecTo (GU3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B pPA3BUTUU COBPEMEHHOM TEXHUKU H
TEXHOJOTMM, B MPAKTUYECKOM NEATEIbHOCTH JIOAEH, LENOCTHOCTh W E€IUHCTBO
($u3nYeCKOil KapTUHBI MUPA;

YUUTHIBaTh TPAHULIBI IPUMEHEHHSI U3YUEHHBIX (PU3NYECKUX MOJEJCH: TOUEUHBIN
IIEKTPUYECKUH 3apsijl, JIy4 CBETA, TOUEUHBIA UCTOYHUK CBETA, SAEPHASI MOJEIb aTOMa,
HYKJIOHHAs1 MOJI€JIb aTOMHOT'O Si7jpa MPH pelieHnn GU3NYECKUX 3a/1ay;

pacrno3HaBaTh (PU3MUECKHE SIBIECHUS (TPOIECChl) U OOBACHATH HUX HA OCHOBE
3aKOHOB 3JIEKTPOJAMHAMUKM M KBAHTOBOM (DM3MKH: 3IIEKTpUYECKash HPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XHWMHUYECKOE, MArHUTHOE JEHCTBUSA TOKa, B3aUMOJICHCTBHE
MarHuTOB, 3JEKTPOMArHUTHAs WHIYKUHUS, JEHACTBUE MArHUTHOrO IOJISI Ha MPOBOJHUK
C TOKOM M JBWXKYIIUMWCA 3apsl, OJJIEKTPOMArHUTHBIE KOJeOaHWUs U  BOJHBI,
PSIMOJIMHEMHOE PACIPOCTPAHEHHUE CBETA, OTPAKEHHE, MIPEIOMIIEHUE, HHTep(epeHIns,
mudpakuys U TOJSpU3ALMS CBETa, AMCIEPCHUS CBETa, (POTOINEKTPUUECKUU 3PdeKT
(boToaddexT), cBeTOBOE AaBiICHUE, BO3HUKHOBEHUE JIMHEHYATOTO CIEKTpa aroMa
BOJIOPOJ1a, ECTECTBEHHAsI U HCKYCCTBEHHAs PAIMOAKTHBHOCTB;

OMUCHIBATh HW3YYECHHBIE CBOMICTBa BellecTBa (DJIEKTPUYECKHWE, MAarHUTHBIE,
ONTUYECKHUE, DJIEKTPUUYECKYIO0 MPOBOJAUMOCTb PA3IUYHBIX Cpell) M 3JIEKTPOMArHUTHBIC
ABJICHUSI (TIPOIIECCHI), UCTIONB3YS (DU3UUECKUE BEIIMYUHBI: DJICKTPUUECKHUM 3apsij], chiia
TOKa, JJEKTPUYECKOE HANpPsSDKEHHE, JJIEKTPUYECKOE CONPOTUBIEHUE, PA3HOCTh
NOTEHLMAJIOB, 3JIEKTPOJABIKYIIAs cUiia, paboTa TOKa, MHAYKIIMS MarHUTHOT'O MOJIs, CUJIa
Awmnepa, cuna JlopeHua, WHAYKTUBHOCTh KaTYIIKH, SHEPrus 3JIEKTPUUYECKOTO H
MarHUTHOTO TOJEH, MePHOJl U YacTOTa KojieOaHUM B KOJIEOATEIbHOM KOHTYpE, 3aps U
CHWJIa TOKa B TPOLIECCE TapMOHUYECKUX DJIEKTPOMArHUTHBIX KoJieOaHUM, (OKyCHOE
paccTosTHUE W ONTUYECKas CWila JIMH3bI, NPHU ONHCAHUM NPABWIBHO TPAKTOBATH
(bu3MYEeCKUl CMBICT MUCHOJIB3YEMbIX BEJIMYMH, X 0003HAYEHUSI U €IUHHUIIbI, YKA3bIBATh
(bopMyIIbl, CBA3BIBAIOIIME JAaHHYIO (PU3MUYECKYIO BEJIMUMHY C IPYTUMHU BEJIMYMHAMU;

OMKCHIBATh U3yUYEHHBIE KBAHTOBBIE SIBJICHUSI U MPOLECCHI, UCIIONb3Ys (PU3HUECKHUE
BEJIMYUHBI: CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJHBI U 4YaCTOTA CBETA, YHEPTUS
¥ UMITYJIbC (POTOHA, IEPHO/] MOTypacIiaa, SHEPTUS CBSI3U aTOMHBIX sIJIEp, IPHU OTIMCAHUU
IPABUJIBHO TPAKTOBATh (PU3UUECKUN CMBICI UCIIOJIb3YEMbIX BEIMYUH, UX 0003HAUCHUS U
eIMHULBI, YKa3blBaThb (HOPMYIbI, CBA3BIBAIOIIME JaHHYIO (PU3UYECKYI0 BEIMUYUHY
C IpYTUMH BEJIMYMHAMHU, BBIYUCIIATH 3HaUCHHUE (PU3MUECKON BEIMYUHBL;

aHAJIM3UPOBATh (PU3UUECKHE MTPOLIECCHI U SIBICHUS, UCTIONB3YS (PU3NYECKUE 3aKOHBI
Y IPUHLHUIBL: 3aKOH OMa, 3aKOHBI MOCJEI0BATEIbHOTO U NapauIeIbHOTO COEANHEHUS
IPOBOJHUKOB, 3aKkoH Jxoymns—JIeHa, 3aKOH 3JE€KTPOMAarHUTHOM HHIYKLUH, 3aKOH
OPSIMOJIMHEMHOTO PaclpOCTPAHEHUs] CBETA, 3aKOHbl OTPAXKEHUS CBETA, 3aKOHBI
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NpeJIOMJICHUSI CBETa, ypaBHeHUE OWHINTeHHaA ais GoTtodrddexra, 3aKOH COXpaHEHUS
HHEPIUH, 3aKOH COXPAHEHHS HMITYJIbCa, 3aKOH COXPAHEHHUS JJIEKTPUUECKOro 3apsja,
3aKOH COXpaHEHUs1 MaCCOBOTO YHCIIA, MOCTYIaThl bopa, 3aKkoH panoakTHBHOIO pacmnaja,
OpyU 3TOM pas3iinyaTh CIOBECHYI0 (OPMYIHMPOBKY 3aKOHA, €ro MaTeMaTU4YecKoe
BEIPOKECHHE U YCIIOBUS (TPAHUIIBI, 00JIACTH) MPUMEHUMOCTH;

OTIpeNeNATh HaIpaBICHUE BEKTOpAa WHIYKIIMA MArHUTHOTO TIOJS TPOBOTHUKA
C TOKOM, CUJIbl AMIiepa u cuibl JlopeHna;

CTPOUTh W OIMCHIBATh M300paKEHUE, CO3/1aBAEMOE TUIOCKUM 3EPKajioM, TOHKOM
JIMH30M;

BBITIOJTHATH SKCIIEPUMEHTHI 110 HCCIICOBAHUIO (DU3UIECKUX SBIICHUNA U MPOIIECCOB
C HCIOJIb30BAaHUEM IMPSIMBIX, U KOCBEHHBIX M3MEPEHHIl: MpU 3TOM (OPMYIHPOBATH
npoOiemy/3ajjadyy W THUIOTE3y YYeOHOro OKCIEpUMEHTa, COOMpaTh YCTaHOBKY
U3 MPEJUI0AKEHHOTO 000pYA0BaHUS, TPOBOJAUTH OIBIT U (POPMYJIMPOBATH BHIBOJIBI;

OCYIIECTBJISATh MPSMbIE U KOCBEHHBIE U3MEPEHUS (DU3UYECKUX BEITUYUH, IIPU STOM
BBIOMPATh ONTHUMAJIBHBIA CIOCOO H3MEPEHHUS W HCIOJIb30BaTh WM3BECTHBIE METOJIbI
OILICHKH TIOTPEIIHOCTEN U3MEPEHU;

UCCJIEIOBATh 3aBUCUMOCTH (PU3MUYECKUX BEIUYMH C HCIOJIH30BAHUEM MPSIMbIX
U3MEPCHUI: TIPH JTOM KOHCTPYHPOBAaTh YCTAHOBKY, (UKCHUPOBATH PE3yJbTAThI
TIOJTYYCHHOW 3aBHCHMOCTH (DM3MYCCKUX BEIMYHMH B BUAC TAOIWIl M TpaduKOB, MenaTh
BBIBOJIBI IO pe3yJIbTaTaM MCCIICIOBAHMSI,

coOro1aTh TIpaBmiIa 0€30MIacHOTO TPy/Aa P MPOBEICHUN UCCIICIOBAHUNA B paMKax
y49eOHOTO DJKCIEePUMEHTa, Y4eOHO-MCCIIEIOBATEILCKOH ¥ TPOCKTHOW ACATEIHHOCTH
C MICTIOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPOUCTB M JIAOOPATOPHOTO 000PYIOBAHNS,

pemaTh pacy€THBIC 3a/1aud C SIBHO 3aJJaHHON (PU3UUYECKOW MOJEIbIO, HCIIONb3Ys
dbu3nYecKkue 3aKOHBl W TPUHIUIIBI, HA OCHOBE aHajiu3a YCJIOBHS 3aJladyd BHIOMpATH
(bU3HYECKYIO MOJIENb, BBIJCIATH (PU3NYECKUE BETUYHHBI U POPMYJIIbI, HEOOXOUMBIE JJISI
e pemieHus, TPOBOJUTh PACUYEThl M OICHUBATH PEATbHOCTH MOJYYCHHOTO 3HAYCHUS
(bU3UYECKON BEIIMYHHBL;

pemaTh KadyeCTBEHHBIC 3aJayd: BBICTPAWBATh JIOTHUYECKHM HEMPOTUBOPEUUBYIO
IIEMOYKY PACCYXACHUM C OMOpON Ha W3yYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznyeckue SBICHUS,

UCIIOJIB30BaTh TPH PEIICHUH YYCOHBIX 3a]lad COBPEMEHHBIC HH(POPMAIIMOHHBIC
TEXHOJIOTMH JUIsI TIOWCKa, CTPYKTYpUPOBAHUS, HHTEPIPETAIMA M IPEIACTABICHUS
y4eOHOH 1 HayYHO-TIOMYJISIPHONW HH(POPMAIIHH, TIOJTYICHHON M3 Pa3IMYHbIX HICTOYHUKOB,
KPUTUYCCKH aHAJTU3UPOBATH MOJIyIaeMY0 HH(POPMAIIHIO;

OOBSCHATh NMPHUHIMIBI JCHCTBHS MAaIluH, TPHOOPOB M TEXHUUYECKHX YCTPOUCTB,
pasnuyaTh YCIOBHS UX 0€30MaCHOTO MCITOJIb30BAHUS B IOBCETHEBHOMN KU3HU;

MPUBOANTH TMPUMEPHI BKJIaJla POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(PU3NKOB
B Pa3BUTHE HAYKH, B OOBSICHEHHE MPOIECCOB OKPYIKAIOIIETO MUPA, B pPa3BUTHE TEXHUKU
1 TEXHOJIOTHUH;

WCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS 10 (U3NKE B TOBCEIHEBHOW KU3HU
Uit o0ecriedeHus 0€30MacHOCTH TPU OOpalleHHH ¢ MPUOOpaMU W TEXHHUYECKUMHU
YCTPOMCTBAMM, AJII COXpAHEHUsS 3I0pPOBbS M COOJIIOJCHHS HOPM 3KOJOTHYECKOTO
MOBECHUS B OKPY KaIoILel cpejie;

paboTaTh B IpyMIE C BHITOJIHEHUEM PA3IMUHbBIX COLIMATIBHBIX POJIEH, IUIAHUPOBATh
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paboTy Trpynmbl, palMOHAIBHO pACHpEAeNaTh OO0S3aHHOCTM U IUIAHUPOBATh
JeSATEIbHOCTh B HECTAaHJAPTHBIX CHUTYallMAX, aJCKBATHO OIIEHUBATH BKJIAQJ] Ka)JIO0TO
U3 YYaCTHUKOB T'PYNIIBI B pEHICHUE paccMaTprUBaeMoi MPoOIeMBbI.
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10 KJIACC
Ne HaumenoBanue Konuuecto OcHOBHBIE BU/IBI ICSITEILHOCTH
n/m pa3liesIoB U TEM 4acoB [IporpammHoe copepkaHue oOyyaromuxcs

y4e0HOTO MpeaMeTa

Paznen 1. ®u3uka u MeTOAbI HAYYHOI'O MO3H

AHUA

1.1 | ®usuka u MeToIbI 2 ®u3uka — HayKa 0 IPUPOJIE. N3yyeHnne HayqHBIX (AMIIUPUUYECKUX U
HAy4YHOT'O O3HAHUS Hayunble MeTO/1bI TO3HAHUS TEOPETHUYECKHUX) METO/IOB MTO3HAHUS
OKPY’KaIOILIETO MUPA. OKPYXAaIOIEro MHUpA.
Ponb s3xkcnepumenTa u Teopun OO0cyxaeHue rpaHul] IPUMEHUMOCTH
B [IPOLIECCE TO3HAHUS IIPUPOJIBI. (bu3nyeCKUX 3aKOHOB U TEOPHIl.
DOKCNEepUMEHT B (PUBHKE. PaGoTa B rpymrme mo noaroToBke
MopenupoBanue GU3MUIECKUX KOPOTKHUX COOOIICHUI O POJIK U MECTE
SIBJICHUM U ITpoueccoB. HayuHble (GU3UKY B HayKE U B MMPAKTUYECKOU
rurnore3bl. Gu3nyecKue 3aKOHbI U JESITEIbHOCTH JIFOJCH.
Teopuu. [ paHUIBI TPUMEHUMOCTH JleMoOHcCTpalys aHaJOTrOBBIX U
dusnueckux 3aKoHOB. [IpuHIU U (DPOBBIX U3IMEPHUTEIBHBIX TPHUOOPOB,
COOTBETCTBHUSI. KOMITBIOTEPHBIX JTaTYUKOB.
Ponb u MmecTo Qpusnku OcBoeHue 0OCHOBHBIX MPUEMOB PaOOTHI
B popMUPOBAHUHU COBPEMEHHOMN ¢ uudpoBoii 1abopaTopueii no puznke
Hay4YyHOU KapTHUHBI MUDA,
B IIPAKTUYECKOM JIEITENBHOCTH JIFOAEH
Hroro no pazaeny 2

! TIpu paspabortke pabodeil MPOrpaMMBl B TEMATHICCKOM IUIAHMPOBAHHH JOJIKHBI OBITh YUTCHBI BO3MOMKHOCTH HCIIONB30BAHHMS SMEKTPOHHBIX (IH(POBHIX)

O6pa3OBaT€J'H>HBIX PECYpPCOB, ABJIAIOIINXCA y'{e6HO-MCTOI[I/I‘lCCKI/IMI/I MaTcpuajiaMu, COACPIKAHNUC KOTOPBIX COOTBCTCTBYCT 3aKOHOAATCIILCTBY 00 O6pa3OBaHI/II/I.
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Pa3gen 2. Mexanuka

2.1

Kunemaruka

MexaHnueckoe ABUKEHHUE.
OTHOCUTENIBHOCTh MEXAHUYECKOTO
nBwxkennsa. Cucrema oTcuéra.
Tpaexropus.

[lepemenienue, CKOpOCTh (CpeaHsis
CKOpPOCTbh, MTHOBEHHAsI CKOPOCTh) U
YCKOPEHUE MaTEPUAIIbHOM TOUKH,
UX MPOEKIUU HA OCU CUCTEMBI
koopauHat. CiioxeHue
MIEPEMEILICHUN U CTI0KEHUE
CKOPOCTEM.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE
IIPSIMOJIMHEWHOE JIBUKECHUE.
I'padmku 3aBUCUMOCTH KOOPIMHAT,
CKOPOCTH, YCKOPEHUS, TyTH U
nepeMeIleHHs] MaTepUaIbHOU TOUKH
OT BPEMEHH.

CBoOoiHOE MajieHue. Y CKOpEeHUE
CBOOO/THOTO TMaJIEHUSL.
KpuBonuneniHoe 1BUXEHHUE.
JIBrKeHHe MaTepUaIbHOM TOYKHU
10 OKPY’KHOCTH C ITOCTOSIHHOM 110
MOJYJIFO CKOPOCTBIO. YTIIOBas
CKOPOCTb, JIMHEHHAsI CKOPOCTb.
[Tepuon u yactoTa oOpareHus.
[{eHTpOoCTpEMUTENIBHOE YCKOPEHHUE.
TexHuueckue yCTpoucTsa u

[IpoBeneHnE FIKCIEPUMEHTA: U3YUEHUE
HEPABHOMEPHOTO IBUKEHUS C LIEJIBIO
ONPENEIICHNS] MTHOBEHHON CKOPOCTH;
VCCIICIOBAHUE COOTHOIIEHUS MEXKY
MyTAMU, IPOUICHHBIMU TEJIOM

34 IOCJIEI0BATENbHBIE PABHBIE
MPOMEKYTKHA BPEMEHU TIPHU
PaBHOYCKOPEHHOM JBUKECHUU

C HAYaJIbHOM CKOPOCTBIO, PABHOW HYIIIO;
M3y4YECHUE JIBUKEHHUS IIapUKa B BA3KOU
KUJIKOCTH; U3YUYEHHE IBUKECHUS TEIIA,
OpOILIEHHOTO TOPU30HTAIIBHO.
OObsicHEeHUE OCHOBHBIX ITPUHITUTIOB
JNEUCTBUS TEXHUYECKUX YCTPOMCTB,
TAKHUX KaK: CIIUJIOMETP, LICMTHbIC U
PEMEHHBIE Nepeaavu ABUKCHUS; U
yCJIOBUHM WX O€301M1aCHOTO
HCMOJIb30BaHUs B IOBCEHEBHOM
KU3ZHU.

Pemenune pacu€THpIxX 3a71a4 ¢ IBHO
3QTaHHOM (PU3UYECKON MOJIEIIBIO

C UCITOJIb30BAaHUEM OCHOBHBIX (hOPMYT
KHHEMaTHUKHU.

[TocTpoenune u ananu3 rpaduKoB
3aBUCUMOCTEN KHMHEMATHUYECKUX
BEJIMYMH OT BPEMEHU

JUJIS. PABHOMEPHOTO
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IIPAaKTUYECKOE IPUMEHEHMUE:
CIIUJIOMETP, JBUKECHHUE CHAPSIOB,
LIETIHBIE U PEMEHHBIE TIEpEIaun

Y PAaBHOYCKOPEHHOT'0 IPSIMOJIMHENHOTO
JIBUOKCHUSL.

Pacnio3znaBanue (pu3nuecKux SBICHUMI
B yUEOHBIX OMBITAX M OKPYXKAIOLICH
KU3HU: PaBHOMEPHOE U
PABHOYCKOPEHHOE NPSAMOJIMHENHOE
JIBIDKEHHE, CBOOOHOE TTaJICHUE TEII,
JIBUKEHHE 110 OKPY>KHOCTH.
Onucanyne MEXaHUYECKOTO IBUKEHUS
C UCTIOJIb30BaHUEM (PU3UUECKUX
BEJIMYMH: KOOpJUHATA, IYTh,
IIEpEMEIIECHNE, CKOPOCTh, YCKOPEHHE.
Pabora B rpynnax npu miaHupOBaHUH,
MPOBEJICHUH U WHTEPIIPETAIUN
pe3yJIbTAaTOB OMBITOB U aHAIIU3E
JIOTIOTHUTEIHHBIX HCTOYHHUKOB
uH(pOpMAaIUK 110 TEME

2.2

JInHamuKka

IIprHIMI OTHOCHUTEIBHOCTH
lNanunes. llepBpiit 3akoH HproToHAa.
NuepruanbHbie CUCTEMBI OTCYETA.
Macca rena. Cuna. [lpuHnun
CyIEepnO3uLINKU CUl. BTOpoii 3aKoH

Herorona i1 MaTepuaibHON TOUKMU.

Tpernii 3akoH Hprotona

JUT MaT€pPHAIbHBIX TOYEK.
3aKOH BCEMUPHOT'O TATOTEHHUS.
Cuna Tsoxectu. [lepBas
KOCMMUECKasi CKOPOCTb.

CpaBHeHME MacC B3aUMOICUCTBYIOIINX
TeIL.

N3yueHne 3aBUCUMOCTH CHITBI
YOPYTOCTH OT iepopMaIiu; CpaBHCHHE
CHUJT TPEHUS TTOKOSI, KAUCHUS U
CKOJILKCHUSI.

OOBsicCHEHHE HEBECOMOCTH.
IIpoBeneHue 3kcniepuMeHTa:
UCCJIEIOBaHHE 3aBUCIMOCTHU CHJI
YOPYTOCTH, BO3HUKAIOIINX B IIPY>KUHE
U PE3MHOBOM 00paslie, OT UX
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Cuna ynpyroctu. 3akoH ['yka.

Bec Tena.

Tpenue. Buasl TpeHus (mokosl,
CKOJIb)KECHHUSI, KAUEHUS ).

Cuna tpenus. Cyxoe TpeHue.
Cuiia TpeHUs CKOJIBKEHUS U CUIIA
TpeHus nokos. Koappuuuent
TpeHus. Cuia CONpOTUBIICHUS
IIpU ABUKEHUH TEJIA B )KUJIKOCTH
WJIM rase.

ITocTynarensHOE 1 BpalaTenbHOE
IBUKEHHUE a0COIIOTHO TBEPIOTO
TeNa.

MOMEHT CUJTBI OTHOCUTEIBHO OCH
BpaiieHus. [nedo cuibl. YcnoBust
paBHOBECHS TBEPAOTO TEJIA.
TexHuyeckue ycTponcTa u
IPaKTUYECKOE TPUMEHEHUE:
MOAIIUITHUKY, IBUKEHUE
UCKYCCTBEHHBIX CITyTHUKOB

nedhopmalum; N3y4eHue IBHKCHHUS
Opycka 1Mo HaKJIOHHOM TIJIOCKOCTH;
HCCJICIOBAHKE YCIOBU PABHOBECHSI
TBEPAOTO TEJIa, UMEIOIIETO OCh
BpAIIICHUS.

OOBsicHEHUE 0COOCHHOCTEM
PaBHOMEPHOTO U PaBHOYCKOPEHHOTO
MPSIMOJIMHEMHOTO JIBUXKEHUS,
CBOOOJTHOTO TAJICHUS TE, IBUKEHUS
M0 OKPY>KHOCTH Ha OCHOBE 3aKOHOB
HrroToHa, 3aK0Ha BCEMUPHOTO
TATOTEHUS.

OObsicHEHUE OCHOBHBIX ITPUHITUTIOB
JEHCTBUS TTOAIIUITHIKOB U MX
MPaKTUYECKOTO MTPUMEHEHUS.
OOBsiCHEHUE JBUKEHUS HCKYCCTBEHHBIX
CITyTHUKOB.

Pemenune pacu€THbIX 33124 C SBHO
3aIaHHOUN (PU3UYECKON MOJIEITBIO

C UCITOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 HOpMyJ TMHAMUKHY.

PacnoznaBanmue Gu3nUeCcKuX SBICHUMA
B YU4E€OHBIX OMBITAX U OKPYXKAIOIIEH
YKU3HH: MHEPITHS, B3AaUMOICHCTBHE TEJL.
AHanu3 Qu3nYecKux mporeccoB u
SIBJICHUH C UCIIOJIh30BAHUEM 3aKOHOB U
MPUHIUIIOB: 3aKOH BCEMUPHOIO
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tarorenus, |, || u 111 3akonsl HeroToHa,
MPUHITUAT CYTICPIIO3UIINNA CHJI, TTPHHIIHIT
PaBHONIPABHOCTH MHEPITHATHLHBIX
CHCTEM OTCUETA

2.3

3aKOHBI COXPAHEHHUS B
MEXaHHKe

Nmnynec MaTepuanbHON TOUKU
(Tena), CHCTEMBI MaTepUAJIbHBIX
ToYeK. IMITyIbC CUIIbI U U3MEHEHNUE
UMITYJIbCA T€Ja. 3aKOH COXPAHEHUS
UMITyJIbCa. PEakTUBHOE IBUKEHUE.
PaGoTa cuiibl. MOIITHOCTD CUJTBI.
Kunernueckas sneprus
MaTepHaAIbHON TOUKH. Teopema

00 U3MEHEHUU KUHETUYECKON
SHEPIUM.

[TorenuunanbHas SHEPTHSL.
[TorenuunanbHas SHEPTUS YIIPYTO
nehOpMUPOBAHHOMN NPYKUHBI.
[ToreHuManbHas SHEPrus Tena
BOJIM3M TOBEPXHOCTU 3EMIIH.
[TorenunanbHbIE U
HEMOTEHIHAIbHBIE CUIbL. CBS3b
PaboOThI HEMOTEHIIMAILHBIX CHJT

C U3MEHEHUEM MEXaHUYECKOU
SHEPTUM CUCTEMBI TEN. 3aKOH
COXPAaHEHUSI MEXAaHUYECKON
SHEPIUM.

Yupyrue v Heynpyrue

[IpoBeneHue IKCIIEPUMEHTA: U3yUEHUE
a0COJIIOTHO HEYNPYTOro yaapa

C IOMOIIIBIO IBYX OJIMHAKOBBIX
HUTSIHBIX MasiTHUKOB; UCCJIEIOBAHUE
CBSI3U paOOThI CUJIbI C UBMEHEHHEM
MEXaHHYECKOI YHEPTUH Tella

Ha IPUMEPE PACTSKEHUS PE3UHOBOTO
KTyTa.

OneHka a0COMIOTHBIX M OTHOCUTENbHBIX
MOTPENIHOCTEW U3MEPEHUN (PU3HUECKHUX
BEJINYMH.

Pemenue pacu€THbIX 3a7a4 C SBHO
3aIaHHOM (PU3UYECKON MOJIETIBIO

C UCTIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
1 HOpMyJ TMHAMUKU U 3aKOHOB
COXpaHEHHUSI.

Pelienrie kKayeCTBEHHBIX 3a7a4

C OIOPOW HA U3YUYEHHBIE B paA3Eie
«MexaHuKa» 3aKOHbI, 3aKOHOMEPHOCTH
U (hU3UYECKUE STBIICHUS.

Onucanue MEXaHUYeCKOro ABUKEHUS C
HCIIOJIb30BaHNEeM (PU3UYECKUX BEJTUYUH:
MMITYJIbC TE€a, KHHETUYECKasl SHEPTHS,
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CTOJIKHOBEHUSI.

TexHuyeckue ycTponcTa u
IIPAKTUYECKOE IPUMEHEHUE:
BOJOMET, KOIIEP, IPYKUHHBIN
MACTOJIET, ABUKEHHUE PAKET

MOTEHIMATbHAS YHEPT U, MEXaHUYECKas
paboTa, MEXaHUYECKasi MOIIIHOCTb.
AHanu3 GU3NYECKUX MPOILIECCOB U
SABJICHUM C UCIIOJIb30BAHUEM 3aKOHA
COXPaHEHMS] MEXaHUYECKOM dJHEPIUH,
3aKOHA COXPAHEHHS UMITYJIbCA.
OOBbscHEeHNE OCHOBHBIX MPUHITUIIOB
JIEUCTBUS U MIPAKTUYECKOTO
MPUMEHEHUSI TEXHUYECKUX YCTPOUCTB,
TaKHUX KaK: BOJOMET, KOMEp,
MPY>KUHHBIN TUCTOJIET.

OOBbsicHEHUE ABM)KCHUS PAKET C ONIOPOU
Ha U3Y4YCHHbIC (PU3NUYECKHE BETMYMHBI U
3aKOHBI MEXaHUKHU.

Hcnonp30BaHue npu MOArOTOBKE
COOOIIEHUM O TPUMEHEHUH 3aKOHOB
MEXaHUKH COBPEMEHHBIX
UH(POPMAIMOHHBIX TEXHOJIOTUN ISt
MOWCKA, CTPYKTYPHPOBAHHUS,
WHTEPIIPETAINN U TIPEICTaBICHUS
uH(bOpMAaIU, KPUTHICCKUN aHATHN3
noJrygaemMou nHpopMaIuu

[TpoBeneHne KOCBEHHBIX U3MEPEHHUIH,
HCCIIEIOBAHUM 3aBUCUMOCTEN
(bU3UYECKUX BEJIMYWH, TIPOBEPKA
NPEIOKEHHBIX TUIIOTE3

Hroro no pazgeny

18
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Pasznen 3. MoJiekyJsipaasi Gu3suka 1 TepPMOAUHAMHMKA

3.1

OcHOBBI
MOJIEKYJIIPHO-
KUHETUYECKOU TEOPHUH

9

OCHOBHBIE MTOJIOKEHUS
MOJIEKYJISIPHO-KMHETHYECKOU
TEOPHUHU U UX OIBITHOE 0OOCHOBAHUE.
bpoyHoBCKOE nBMXKEHHUE.
Huddysus. Xapakrep IBUKEHUS U
B3aMMOJICHCTBHS YaCTHIl BEIISCTBA.
Mopenu cTpoeHus ra3os,
KUJKOCTEW U TBEPABIX TEN U
0OBsICHEHHE CBOMCTB BEIIECTBA

Ha OCHOBE 3THUX Mozenen. Macca u
pa3mepsl MoJieKyJl. KonnuecTBo
Beectsa. [loctostHHas ABoraapo.
TeruioBoe paBHOBECHE.
Temmneparypa u e€ usmepeHue.
[Ixamna remneparyp Llenscus.
Mopens uneajasLHOro rasa.
OcHOBHOE ypaBHEHUE
MOJIEKYJIIPHO-KNHETUYECKON
TEOPUU UAECATBHOIO rasa.
AOcoutoTHas TeMIiepaTypa Kak Mmepa
CpeIHEN KHHETHUYECKON SHEPTUU
TEIJIOBOTO IBUKEHHUS YaCTHI] rasa.
[ITkama remneparyp KenbBuHa.
['a30BbIE 3aKOHBI. Y pPaBHEHHUE
MenneneeBa—Knanerpona.

3akon JlansToHa. M3omporiecchl

[IpoBeneHne SKCIIEpUMEHTA:
OIpEJEICHUE MACChl BO3lyXa

B KJIACCHOM KOMHATE Ha OCHOBE
U3MEpPEeHN1 00bEMa KOMHATBI, 1ABJICHHUS
U TEMIIEpaTyphl BO3AyXa B HEWl;
UCCJIEIOBAHKUE 3aBUCUMOCTU MEXIY
napameTpaMH COCTOSIHUS Pa3peKEHHOTO
rasa.

OrneHnka aOCONIOTHBIX M OTHOCUTEIIBHBIX
MOTPENTHOCTENH U3MEepPEHUN (PU3NUECKUX
BEJINYMH.

OObsicHEeHUE OCHOBHBIX MPUHIIAIIOB
JEHCTBUI TEpMOMETpa U 6apomeTpa u
yCJIOBUHM WX O€30IMaCHOT0
UCIIOJIb30BAHUS B MOBCETHEBHOM
KU3HH.

Pacno3naBanue puznueckux sBICHUN

B YUE€OHBIX ONBITAX U OKPYXarolen
KU3HU: TUDPy3usi, O pOyHOBCKOE
JIBIKEHUE.

Onucanue TEMIOBbIX ABICHUN

C UCTIOJIb30BaHUEM (PU3UIECKUX
BEJIMYMH: JaBJICHUE ra3a, TEMIIepaTypa,
CpeIHsisi KHHETUYECKasi SHEPT U
Xa0TUYECKOTO JBUKEHHS MOJIEKYI,
CpEIHEKBAIpaTUYHasi CKOPOCTh
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B UJI€AJIBHOM Tra3e ¢ IOCTOSIHHBIM
KOJMYECTBOM BEIIECTBA.
['padmyeckoe mpencraBaeHue
M30MPOIIECCOB: U30TEpMa, U30X0Pa,
n3o0apa.

TexHuyeckue ycTpoucTsa u
MPAKTUIECKOE MPUMEHEHHE!
TepMOMETp, OapoOMeTp

MOJIEKYJL.
AHanu3 GU3NYECKUX MPOILECCOB U
sIBIICHUH ¢ ucnojb3oBanueM MKT,
ra30BbIX 3aKOHOB, CBSI3U CPEHEN
KMHETUYECKOU SJHEPTUH TEMIIOBOTO
JIBH>KCHUSI MOJIEKYJI C a0COJIFOTHOM
TEMIIEPATypPOH.

Peuienne pacy€THbIX 3a/1a4 C IBHO
3aTaHHOM (PU3UYECKON MOJIEIIBIO

C UCITOJIb30BAaHUEM OCHOBHBIX
nonoxeHuit MKT, 3akoHOB 1 hopmyn
MOJIEKYJIIPHOM (PUBUKHU.

PaGoTa B rpymnmax npu mjiaHupOBaHUH,
MPOBEJICHUN U UHTEPIPETAIIUN
pPE3yJIbTATOB OMBITOB U AHAJIA3E
JIOTIOJTHUTEJIbHBIX HCTOYHUKOB
uH(pOpMAaIUK 110 TEME

3.2

OCHOBBI
TEPMOMHAMUKH

10

TepMoanHaMuyecKas CUCTEMA.
BuyTpeHnHnss sneprus
TEPMOJNHAMUYECKON CUCTEMBI U
CIIOCOOBI €€ N3MEHEHUHI.
KomuuecTBo TemioTsl u pabdora.
BHyTpeHHss 3HEPTUS OTHOATOMHOTO
HJealbHOro ra3a. Buabl
TEIUIONEPEaYu: TEIIIONPOBOAHOCTb,
KOHBEKIIUS, U3JIyYEHHE. Y IebHAs
TEIUIOEMKOCTh BEIIIECTBA.

IIpoBeneHue 3KCIIEpUMEHTA: U3MEPEHUE
YAEIBbHOU TEIJIOEMKOCTH BELIECTBA.
Orenka aOCOFOTHBIX M OTHOCUTEIIBHBIX
MOTPENTHOCTEH U3MEepEeHN (PU3NUECKUX
BEJINYMH.

N3yuenue Mozenei mapoBoit TypOUHBI,
JIBUTATENI BHYTPEHHETO CTOPaHus,
PEAKTUBHOIO IBUTATEIIA.

OObsicHEHUE IPUHIIUIIOB IEUCTBUS U
yCIJIOBU 6€30I1aCHOTO UCIIOJIb30BaHUS
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KonnuecTBo TemnoTel

IIpHU TEIIonepeaaye.

[TonsTre 06 agabaTHOM MpoIIecce.
IlepBblii 3aKOH TEPMOJNHAMUKH.
[Iprmenenue nepBoro 3akoHa
TEPMOJIMHAMHKH K U30IIPOLIECCAM.
I'paduueckas uaTepnperanus
paboThI raza.

BTopoii 3aK0H TEPMOIMHAMUKMU.
HeoOpaTtumocTs mporeccos

B [IPUPOJIE.

TerutoBbie MaInHBL. [[pruHIUIIBL
NENUCTBUS TEIJIOBBIX MAIlIUH.
[TpeobpazoBanus SHEPTUU

B TEIUIOBBIX MalllMHaX.
KoadduimenT nonesnoro geicTBus
TETUIOBOM MAILIMHBI.

Hukn Kapao u ero koadpuiieH
IIOJIE3HOTO JIEUCTBHUS.
DKOJIOTHYECKHUE TPOOIEMbI
TEIJI03HEPTETUKU.

TexHuyeckue ycTponcTa u
MPaKTUYECKOE MPUMEHEHUE:
JBUraTellb BHYTPEHHETO CTOPAHUS,
OBITOBOI XOJIOJUILHHUK,
KOHJIULIMOHED

B ITOBCEHEBHOM KM3HU JBUTATEIIS
BHYTPEHHETO CTOPaHMs, OBITOBOTO
XOJIOIUIIbHUKA, KOH/IULIHOHEPA.
Onucanue CBOMCTB TeJl U TETIOBBIX
SABJICHUM C UCIIOJIb30BAHUEM
(bu3nyeCKnX BEIMYUH: JaBJICHUE ra3a,
TeMIlepaTypa, KOJIMYECTBO TEIIOTHI,
BHYTpPEHHSISl DHEprus, paboTa rasa.
Peuienne pacu€THbIX 3a/1a4 C IBHO
3aTaHHOM (PU3UYECKON MOJIEIIBIO

C UCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
1 (HOpMyJT MOJIEKYJISIPHOU (PU3UKH U
TEPMOJANHAMUKH.

Pelienne kadyeCTBEHHBIX 3a7a4

C OMOPOM Ha U3yUYEHHBIE B pazJieie
«MonekynspHas pusuka u
TEPMOJMHAMUKA) 3aKOHBI,
3aKOHOMEPHOCTH U (pU3UYECKUE
SIBJICHUSI.

PaboTa B rpynnax npu aHaiuze
JIONIOJIHUTENIbHBIX NCTOYHUKOB
uH(pOpMAaIUH TI0 TeMe
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3.3

ArperaTHblie
COCTOSIHUS BEIIECTBA.
da30BbIE MEPEXOABI

[TapooGpazoBaHue U KOHICHCALIHS.
Hcnapenue u xuneHue.
AOCOTIOTHAS M OTHOCUTEIbHAS
BJIAJKHOCTB BO311yxa. HaceleHHbIi
nap. YaenbHas TeIioTa
mapooOpa3oBaHusl. 3aBUCUMOCTD
TEeMIIepaTypbl KUIIEHHS OT AaBJICHUS.
TBépnoe Teno. Kpucraimmueckue u
amop(HbIe Tena. AHU30TPONUS
CBOMCTB KpUCTaILIOB. JKujkue
kpuctamibl. CoBpeMEHHbIE
Mmatepuaisl. [InaBnenue n
KpUCTauIA3anus. Y JesbHas TerioTa
miaieHus. Cyoaumanus.
YpaBHeHUE TEIIOBOro OaiaHca.
TexHuyeckue ycTporcTa u
IPaKTUYECKOE TPUMEHEHHE:
TUTPOMETP U MICUXPOMETD,
KaJIOPUMETP, TEXHOJIOTHH
MOJIYYEeHHS] COBPEMEHHBIX
MaTepHUaJIOB, B TOM YHUCIIE
HAaHOMATEPHAJIOB,

Y HAHOTEXHOJIOTUU

[IpoBeneHNE SKCIIEPUMEHTA: U3MEPEHUE
OTHOCHUTEJIBHOM BIaKHOCTH BO3yXa.
OneHka aOCOIOTHBIX U OTHOCUTEIIBHBIX
MOTPEIIHOCTENH U3MEPEHUH (PU3NIECKIX
BEJIMYHH.

N3ydeHne CBOMCTB HACHIIIIEHHBIX
NapoB, CIIOCOO0B U3MEPEHHUS
BIIQYKHOCTH

Habmtoienue kunenus npu
MMOHMYKEHHOM JIaBJIEHUU, HATPEBAHUS

Y TJIABJICHUS] KPUCTAJUITMYECKOTO
BEILECTBA.

OOBbscHEHNE NPUHLIUIIOB IEUCTBUS U
yCIJIOBHIA 0€30MMaCHOr0 UCIIOJIb30BAHUS

B [TIOBCETHEBHOM KMU3HU TUTPOMETPA,
IICUXPOMETPA, KaJJOPUMETPA.

N3ydeHne TEXHOJIOTUI NOIYyYEHUS
COBPEMEHHBIX MaTEPUAJIOB, B TOM UHCIIE
HaHOMAaTEpPHUaJOB.

Pemenune pacu€THpIxX 3a71a4 ¢ IBHO
3QTaHHOM (PU3UYECKON MOJIEIIBIO

C UCIIOJIb30BAaHUEM YPABHEHUS
TEIJIOBOTO OasaHca.

Pemenne kauecTBEHHBIX 33124

C OIIOPOM HAa U3yYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U GU3UYECKUE
SABJICHUS 10 TEME.
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Pacnio3znaBanue pu3nyeckux sBICHUN
B yUEOHBIX OMBITAX U OKPYXKAIOIIe
KU3HU: AepopMarus TBEPBIX Tell,
HarpeBaHue U OXJIAXKICHUE Tell,
U3MEHEHHUE arperaTHbIX COCTOSTHUMA
BEIIECTBA U OOBSICHEHNE UX Ha OCHOBE
3aKOHOB U (POPMYIT MOJICKYJISIPHOM
(bu3MKH.

Hcnonp3oBanue nHGHOPMaLMOHHBIX
TEXHOJIOT U JIJIsl TIOUCKa,
CTPYKTYpPUPOBaHUs, UHTEPIPETALIUU U
npeJcTaBiIeHUs UH(pOpMaLUU IIpU
MOJIFOTOBKE COOOLIECHHH O MPUMEHEHUH
3aKOHOB MOJIEKYJISIPHON (DU3UKU U
TEPMOJUHAMUKHU B TEXHHUKE

Y TEXHOJIOTHSIX

Hroro no pazaeny 24
Pa3nen 4. DaekTpoamHaMuka
4.1 | DnekTpocraTtuka 10 DnekTpuzanus ten. Jinekrpudyeckuil | [IpoBeneHne 3kcriepuMenTa: U3MEPEHUE

3apsa. [IBa Buaa aneKTpuYeCcKuX ANEKTPOEMKOCTH KOHAEHCATOPA.
3apsanoB. [IpoBogHuKH, O1ieHKa a0COJIFOTHBIX M OTHOCUTEILHBIX
JURJIEKTPUKHU U TIOTYTPOBOAHUKHU. MOTPENIHOCTENW U3MEPEHUN (PU3NYECKUX
3aKOH COXpaHEHUs MIEKTPUYECKOTO | BEJIMYUH.
3apsaa. N3y4yeHne npuHIUIIOB AEHCTBUSA
B3anmoneiicTBue 3aps10B. 3aKOH AIEKTPOCKOIIA, SJIEKTPOMETPA,
Kynona. ToueuHbli 2JIEKTPUYECKUM | KOHJIEHCATOPA.
3apsAl. DIEKTPUUYECKOE MOJIE. N3ydeHne NprHIMIIOB IEHCTBHS
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Harnpsik€HHOCTD 3JIEKTPUUECKOTO
nosis. [IpuHuun cynepno3unuu
3JIEKTPUYECKUX Tonen. JInnnm
HANPsHKEHHOCTU 3JIEKTPUYECKOIO
TOJIS.

PaboTa cui 351eKTpOCTaTUYECKOTO
nons. [lorenunan. PasnocTts
noTeHnuanoB. [IpoBogHuky u
TUBJIEKTPUKU B
JJIEKTPOCTATUYECKOM II0JIE.
JlnamexTpruyeckas IpOHULIAEMOCTb.
Dnekrpoémkoctb. Konaencarop.
DNEeKTPOEMKOCTD IIIIOCKOTO
KOHJIEHCATOpa. DHEprus
3apsKEHHOTO KOHIEHCATOPA.
TexHuyeckue ycTporcTa u
IPAKTUYECKOE TPUMEHEHHE:
AIEKTPOCKOIL, 3JIEKTPOMETD,
ANEKTPOCTAaTUYECKAs 3aIIUTa,
3a3eMJICHUE AJIEKTPOIIPUOOPOB,
KOHJIEHCATOP, KONTUPOBAIbHBIN
armapar, CTpyWUHBIN IPUHTED

U yCIIOBUN 0€3011aCHOTO MPUMEHEHUS
B IIPAKTUYECKON KU3HU,
KOIMPOBAJIBHOTO anmnapara, CTpyHHOro
MIpUHTEPA.

PaccmoTpenue hu3naecKux OCHOBaHHMA
AJIEKTPOCTATUYECKOM 3alUTHI U
3a3eMJIEHUS DIIEKTPOIIPUOOPOB.
Peuienne pacy€THbIX 3a/1a4 C IBHO
3aTaHHOM (PU3UYECKON MOJIEIIBIO

C UCTIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
1 (OpMYJI DIIEKTPOCTATUKH.

Pelienne kaueCTBEHHBIX 3a4a4

C OIOPOY HA U3YYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUYECKHE
SIBJICHUS DJIEKTPOCTATUKH.
Pacno3naBanue puznueckux sBICHUN
B YYEOHBIX OMBITaX U OKPYXKaIOIIeH
KU3HU: SJICKTPU3ALIMS TET,
B3aUMOJICUCTBHE 3apsAI0B U OOBSICHEHUE
MX Ha OCHOBE 3aKOHOB U (hopMyIT
AIEKTPOCTATUKH.

Onucanue U3y4eHHBIX CBOMCTB
BEILIECTBA U JIEKTPUUECKUX SIBIICHUM

C MCTIOJIb30BaHUEM (DU3HUECKUX
BEJIMYMH: JICKTPUUECKUN 3apsij,
HaIPSKEHHOCTh IEKTPUUYECKOTO TOJIA,
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MOTEHIINaJ, PAa3HOCTh MMOTEHIIUAJIOB,
AIEKTPOEMKOCTb.

AHanu3 GU3NYECKUX MPOILIECCOB U
SABJICHUM C UCIIOJIb30BAHUEM
bu3nYeCKUX 3aKOHOB: 3aKOHA
COXpaHEHUS FIEKTPUUECKOTO 3aps/a,
3akoHa KynoHna.

Pabora B rpynnax npu aHanuse
JIOTIOJTHUTENBHBIX UCTOUYHHUKOB
uH($OpPMallUU U MOATOTOBKE COOOLIECHUI
O IPOSIBJICHUN 3aKOHOB 3JIEKTPOCTATUKU
B OKPY’KAIOIIEH )KU3HU U IPUMEHEHUU
UX B TEXHUKE

4.2

IlocTogHHEBIN

AIEKTPUYECKUH TOK.

TokH B pa3inM4HbIX
cpenax

12

DJIEKTPUUECKUM TOK. Y CIIOBUS
CYIIECTBOBAHUS AJIEKTPUUYECKOTO
Toka. Mctounuku Toka. Cuma Toka.
ITocTOsIHHBIN TOK.

Hanpsoxenne.

3akoH OMa [ y4acTKa LeTu.
DJIEKTPUYECKOE CONPOTUBIICHHUE.
VY 1enbHOE CONTPOTUBIIEHUE
BemiecTBa. IlocienoBarenpHoe,
napajjieabHOe, CMEIIAHHOE
COEJIMHEHHUE MPOBOIHUKOB.
Pabora snexrpryeckoro Toxa.
3akoH /[xxoyns—JIenna. MomHoCTb
ANEKTPUYECKOTO TOKA.

IIpoBeneHne dKCIIEpUMEHTA: U3yYEHUE
CMEILIAaHHOTO COEIMHEHUS PESUCTOPOB;
n3mepenue J/]C UCTOUYHMKA TOKA U €TO
BHYTPEHHETO CONPOTUBIICHUS;
HaOJII0JICHHE JICKTPOJIU3a.

OneHka abCONIOTHBIX M OTHOCUTEIbHBIX
MOTPENIHOCTEN U3MEPEHUN (PU3NYECKUX
BEJIMYUH.

OOBbscHEHUE MPUHIIUIIOB IEHCTBUS U
yCIIOBUI 0€30MacHOr0 MPUMEHEHHUS
aMIIepMEeTpa, BOJIBTMETPA, PEOCTATa,
VMCTOYHUKOB TOKa,
AIEKTPOHArPEBATEIbHBIX U
AIIEKTPOOCBETUTENBHBIX MPHUOOPOB,
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DNeKTpoABMKYLIas CUIIA U
BHYTPEHHEE COITPOTUBIICHUE
MCTOYHHKA TOKa. 3akoH OMa

JUIS1 TIOJTHOU (3aMKHYTOM)
anexTpudeckou nenu. Koporkoe
3aMBIKAHHE.

DJIEKTPOHHAS TPOBOJAUMOCTh
TBEPIBIX METAJUIOB. 3aBUCUMOCTh
CONPOTHUBIICHUS METAJIOB

OT TEMIIEPaTypHI.
CBepXnpoBOIUMOCTb.
DNEKTPUYECKUN TOK B BAKYYME.
CBolicTBa 3JIEKTPOHHBIX ITyYKOB.
[TonynpoBoauuku. CoOCTBEHHAS U
IpUMECHasi IPOBOJUMOCTh
MOJyNpPOBOAHUKOB. CBOKCTBA
p—Nh-nepexona.
[TonynpoBoAHUKOBBIE IPUOOPHI.
DIIEKTPUYECKHUN TOK B pACTBOPAX U
pacriaBax 3J€KTPOJIUTOB.

QHGKTpOJ'H/ITI/I‘-IeCKaH AUCCoaLmsi.

DNEKTPOIIH3.
DJIEKTPUYECKHM TOK B ra3ax.
CamocTosITeNbHBIN U
HECAMOCTOSTEbHBIN pa3psl.
Mounus. [1na3ma.
TexHuuyecKne ycTpomucTBa u

TEPMOMETpPA COMTPOTUBJIEHUS,
BAKyyMHOTO JIM0/ia, TEPMUCTOPOB U
(hOTOpPE3UCTOPOB, OTYPOBOTHUKOBBIX
JIMOJI0B, TAJIbBAHUKH.

Petiennie pacu€THbIX 3a/1a4 C SBHO
3aJIaHHON (YU3UIECKON MOJIEITBIO

C UCTIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
u hopmyn Tembl «IlocTOSTHHBIN
ANEKTPUUYECKUN TOKY.

Pacnio3naBanue pu3nUecKux sIBJICHUIM
B YU4E€OHBIX OMBITAX U OKPYXKaIOIIEeh
KU3HU: SJIEKTPUYECKasi IPOBOJUMOCTb,
TEIUIOBOE, CBETOBOE, XUMHUYECKOE,
MarHuTHOE JEHUCTBHUS TOKA.

AHaJN3 IEKTPUUYECKUX SIBJICHUN U
MIPOIIECCOB B LIETSIX MOCTOSIHHOT'O TOKA
C UCIIOJIb30BAaHUEM 3aKOHOB: 3aKOH
Oma, 3aKOHOMEPHOCTH
MOCJIEA0BATEIBLHOTO U TApaJIeIbHOTO
COCIMHEHUS MMPOBOHUKOB, 3aKOH
Jxoyns-Jlenna.

Onucanue u3y4yeHHbIX CBOMCTB
BEILIECTB U DJICKTPUUECKUX SBICHUMN

C MCTIOJIb30BaHUEM (DU3HUECKUX
BEJIMYUH: AJIEKTPUUECKUI 3apsl, CHIIa
TOKa, JICKTPUYECKOE HAIPSIKEHUE,
ANEKTPUUYECKOE COMPOTUBIICHHUE,
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IPAKTHYECKOE IPUMEHEHUE:
amMIepMeTp, BOIbTMETP, PEOCTaT,
MCTOYHUKHU TOKa,
AJIEKTpOHArpeBaTelIbHbIC TPUOOPHI,
AJIEKTPOOCBETUTEIBHBIE PUOOPHI,
TEPMOMETP COMPOTUBIICHUS,
BaKyyMHBIN MO/, TEPMUCTOPHI U
(bOTOpPE3UCTOPHI,
HOJIyTIPOBOJHUKOBBIN O/,
rajbBaHHUKa

pa3HocTh notenumainon, /C, pabota
TOKa, MOIIIHOCTbh TOKA.

Hcnonp3oBanne nHPOPMAITMOHHBIX
TEXHOJIOTUH /115 TIOMCKa,
CTPYKTYpUPOBAHUS, UHTEPIIPETALIUU U
MIpeICTaBICHNUS] HHPOPMAIIUA TIPU
MOATOTOBKE COOOIIEHUM O TPUMEHEHUHU
3aKOHOB ITOCTOSIHHOTO TOKA B TEXHHUKE U
TEXHOJIOTHSIX

Hroro no pazaeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO 68
YACOB I10O ITPOI'PAMME
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11 KJIACC
No HanmenoBanue KommuectBo OcHOBHBIE BU/IBI JEATETLHOCTH
n/m pa3ziesioB U TEM 4acoB [IporpammHoOE conepxkanue o0yyaromuxcs
y4eOHOTO MpeaMeTa
Pasznen 1. dnexkrponmnamuka
1.1 | MarauTHO€ 1oJe. 11 [TocTOsITHHBIE MArHUTHI. [IpoBeneHnE SKCIEPUMEHTA: U3YUCHUE

DJIEKTpOMarHuTHas
WHTYKIIUS

BzanMoaeicTBre MOCTOSTHHBIX
MarHuToB. MarHuTHoe noie.
BekTop MarHUTHOM MHIYKLIUH.
[IpuHIMD cynepno3uuun
MarHMTHBIX oJIeH. JInHuM
MarHuTHOW MHAyKnuu. Kapruna
JIMHUM MarHUTHOM MHAYKIWU TOJIA
MMOCTOSIHHBIX MAarHUTOB.
MarnuTtHo€ 1oJjie MPOBOIHUKA

¢ TokoM. KapTrHa nTuHUN HHAYKIHA
MarHuTHOTO MOJISI JJTUHHOTO
MPSIMOT'O TPOBOIHUKA U 3aMKHYTOTO
KOJIBIIEBOT'O MPOBOJAHUKA, KATYIIKH
¢ TokoM. OnbIT Dpcrena.
B3anmoneiicTBre mpoBOIHUKOB

C TOKOM.

Cuita Amnepa, e€ MOAyJb U
HaIrpaBJICHUE.

Cuna Jlopenua, e€ MoyJb 1
HanpasJeHue. [[BrxkeHue
3apsIKEHHOMN YaCTHUILIbI

MAarHATHOTO IOJISI KATYIIKHU C TOKOM;
VCCIICIOBAHUE JCHCTBUS IIOCTOSTHHOTO
MAarHuTa Ha paMKy C TOKOM;
VICCIICIOBAHUE SIBJICHUS
AJIEKTPOMArHUTHOW MHIYKLIUH.

OueHka aOCOJIFOTHBIX U OTHOCUTENIbHBIX
MOTPENIHOCTEN U3MEPEHUN (PU3UUECKUX
BEJINYMH.

OOBbscHEHNE IPUHIUIIOB AEUCTBUS U
yCIIOBUI 6€3011aCHOr0 MPUMEHEHUS
ITOCTOSTHHBIX MarHUTOB,
IEKTPOMATHUTOB, DJIEKTPOABUIATENIS,
YCKOPHUTENEN DJIEMEHTAPHBIX YaCTHLL,
VHAYKIIMOHHOM IEYH.

Pemienue pacu€THbIX 3a1a4

Ha MpUMEHEeHHE (HOPMYJIT TEMBI
«MarauTHoe nosue. NeKTPOMarHuTHA
VHTYKLIUSD).

Pemenne kayeCcTBEHHBIX 3a1a4

C OIOPOY HA U3YYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE
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B OJJHOPOJHOM MarHMTHOM IIOJI€.
Pa6oTa cuiel Jloperria.

SIBrIeHME DNEKTPOMArHUTHON
nHaykuuu. [loTok BekTopa
MarHUTHOM MHIYKLHH.
DNeKTpOABIXKYIIAs CUjla UHAYKIUH.
3aKOH 2JIEKTPOMArHUTHOU
uHaykuun Papanes.

Buxpesoe aiekTpuyeckoe 1mose.
DNEeKTpOABIXKYLIAs CUJla UHIAYKIUU
B IIPOBOJIHUKE, IBHKYILIEMCS
IIOCTYIIATEJIbHO B OJJHOPOJHOM
MarHUTHOM II0JI€.

[IpaBuino JleHna.

NHnykTuBHOCTG. fIBNEHNE
CaMOMHAYKIMH. DJIEKTPOABIKYIIAs
CUJIa CAMOUHIYKIHUU.

DHeprusi MarHUTHOTO MOJIS KaTyIIKU
C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.
TexHuuyeckue ycTponucTBa u
PaKTUYECKOE IPUMEHEHHE:
MOCTOSIHHBIE MAarHUTHI,
AJIEKTPOMAarHuThl,
AIIEKTPOJBUTATENb, YCKOPUTEIH
AJIEMEHTAPHBIX YaCTHLI,
WHIYKIMOHHAS I1€Yb

SBJICHHsI TeMBI « MarHuTHOE IOJIE.
DNeKTpOMAarHuTHASI HHTYKLIHSD.
OnpeneneHre HaNpaBiIeHUs BEKTOpa
WHIYKIUU MarHUTHOTO MOJIS
IIPOBOJIHUKA C TOKOM, CHJIbI AMIiepa
u cwibl JIopeHna.

Pacnio3naBanue pusnveckux siBICHUN
B yU€OHBIX OIBITAX U OKpYXKaroieu
KU3HU: B3aMOJICIICTBUE MAarHUTOB,
AJIIEKTPOMArHUTHAsI UHIYKIU,
JEHUCTBHE MarHUTHOTO MOJIS Ha
IIPOBOJIHUK C TOKOM M JIBHOKYLIUICS
3aps.

AHanuM3 3JIEKTPOMarHUTHBIX SBJICHUM
C MCIOJIb30BaHUEM 3aKOHA
AIEKTPOMATrHUTHON UHIYKIIMH.
Onrcanue n3y4yeHHbIX CBOMCTB
BEILECTB U AEKTPOMAarHUTHBIX
SBJIEHUH C UCIIOJIb30BaHUEM
bu3MYeCKUX BEIUYHUH: MHAYKIIUS
MarHuTHOIO MOJis, cCuiia AMIepa, cuia
JlopeHua, UHAYKTUBHOCTh KaTYIIKH,
SHEPrUs AIEKTPUUECKOr0 U MArHUTHOTO
() ()7

Htoro no pazgeny

11
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Pa3nen 2. Kosied0anus 1 BOJITHBI

2.1

MexaHu4ecKue u
ANEKTPOMArHUTHbHIC
KoJicOaHus

KonebarenbHas cucrema.
CB00OOIHBIE MEXAaHUYECKUE
koneOanus. ['apMoHudeckue
kosnebanwus. [lepuon, yactora,
aMIUIMTya 1 aza KojeOaHui.
[Ipy>XKMHHBIN MasATHUK.
MareMaTu4ecKkuii MasiTHHK.
YpaBHEHHE rapMOHUYECKHUX
kosebanuil. [IpeBpaienue suepruu
IIPU TAPMOHUYECKUX KOJICOAHUSIX.
KonebaTenbHbIil KOHTYP.
CBOOOHBIE 3JIEKTPOMArHUTHbIE
KoJIeOaHUs B UACATHBHOM
K0JIe0aTeIbHOM KOHTYpe. AHAJIOTUS
MEXIy MEXaHUYECKUMHU U
AJIIEKTPOMATHUTHBIMH KOJIEOAHUSIMHU.
®opmyna ToMcoHa. 3aKoH
COXpaHEHUS IHEPTUU B UJCATBHOM
K0JIe0aTeIbHOM KOHTYpE.
IIpencrasieHue o 3aTyXarommx
KoJeOanusax. BeiHyX1eHHBIE
MEXaHUYEeCKHe KOJIeOaHums.
Pe3onanc. BelHyXeHHbBIE
3JIEKTPOMArHUTHBIE KOJICOAHNUS.
IIepemeHHBIN TOK.
CHHycOMIAIbHBIN IEPEMEHHBII TOK.

HccnenoBanue napameTpoB
KOJIe0aTeIbHON CUCTEMBI — ITEPUO/IA,
JaCTOTHI, AMIUTATYABI U (a3l
Kosie0aHuil (MPYXKUHHBIA W/ UIn
MaTeMaTUYECKUI MasSTHHK).
HaOmnronenue 3aTyxarmmnmx KojaeoaHuu.
HccnenoBanrie CBOMCTB BBIHYKACHHBIX
KoJicOaHMi.

Habmronenue pe3onanca.

[IpoBeneHne >KCriepuMEHTa:
MCCIIEJOBAHNUE 3aBUCUMOCTH MIEPHO]IA
MaJIbIX KOJIeOaHUI Tpy3a Ha HUTH

OT JUIMHBI HUTU U MacCChl TPy3a;
HCCIIeIOBaHUE IEPEMEHHOTO TOKA

B LIETIM U3 MOCEI0BATEIHLHO
COCIMHEHHBIX KOHJIEHCATOpa, KaTyIIKU
U pe3ucTopa.

OrneHka a0COFOTHBIX U OTHOCUTEIBHBIX
MOTPENTHOCTENW U3MEPEHUN (PU3NYECKUX
BEJINYUH.

OObsicHEHUE IPUHITUTIOB JIEHCTBUS U
yCJIOBHI 0€3011aCHOTO MTPUMEHEHUS
ANIEKTPUYECKOT0 3BOHKA, FT€HEepaTopa
MEPEMEHHOTO TOKA, TUHUU
AJEKTpOIepeaay.

Peuienne pacu€THbIX 3a7a4 C SIBHO
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Mo1HOCTh NEPEMEHHOTO TOKA.
AMIUTUTYIHOE U ACICTBYIOIIEE

3HAYCHHUC CUJIbI TOKA U HAITPSIKCHHA.

Tpanchopmarop. [IpoussoacTso,
nepeaayda u noTpedeHue
AIEKTPUYECKOU SJHEPTUH.
DKOJIOTUYECKHUE PUCKU

IIpU IIPOU3BOJACTBC 3JICKTPOSHCPIUH.

Kynberypa ucnonb3oBanus
AJIEKTPOIHEPTUH B MIOBCEIHEBHOU
YKA3HU.

TexHuueckue ycTpoucTaa u
IIPAKTUYECKOE PUMEHEHHE:
AIEKTPUYECKUHN 3BOHOK, TEHEPATOP
MEPEMEHHOTO TOKA, INHUU
ANIEKTpoIepeaayd

3aTaHHOM (PU3NUECKOI MOJIEIBIO

C MCITOJIb30BaHHEM OCHOBHBIX 3aKOHOB
1 (OpPMYJI, ONTHMCHIBAIOIIINX
MEXaHUYECKHE U DJIEKTPOMArHUTHBIC
KoJieOaHus.

Onuncanne MeXaHHYECKUX U
AIIEKTPOMATrHUTHBIX KOJIeOaHUI

C UCIIOJIb30BaHNEM (PU3UUECKUX
BEJINYMH: MIEPHOJT U YaCTOTa
KoJiebaHuil, aMmmutyaa u asza
KoJIeOaHUM, 3apsi] ¥ Chjla TOKa

B rapMOHHUYECKHUX JICKTPOMArHUTHBIX
KoJIeOaHUSIX.

Pernienne kauecTBEHHBIX 3a7a4

C ONOpPOM Ha U3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH, OITMCHIBAIOIIINE
MEXaHUYECKUE U DJIEKTPOMArHUTHBIC
KOJICOaHMs.

PaboTa B rpynmax npu rraHupOBaHUH,
MIPOBEICHAH W UHTEPIPETAIINH
PE3YNIHTATOB OIBITOB, U AHATIN3E
JIOTIOJIHUTENILHBIX HCTOYHUKOB
uH(pOpMAIUH 110 TEME

2.2

Mexannueckue u
AJIEKTPOMArHUTHBIE
BOJIHBI

MexaHnueckue BOJIHBI, yCIOBUS
pactpoctpaneHnus. [lepuon.
CKOpOCTB pacipoCTpaHEHUs U
JUIMHA BOJIHBL. [lonepeunsie n

N3yuyenue oOpazoBaHus u
pacrpocTpaHeHHsI TONEPEeYHbIX U
IPOJIOJIbHBIX BOJIH.
Habmonenue orpakeHus
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IIPOJOJIbHBIE BOJIHBI.
WuTepdepentus u nudpakuus
MEXaHUYECKUX BOJIH.

3Byk. CKOpOCTh 3ByKa. I poMKOCTB
3ByKa. Bricora Tona. TemOp 3ByKa.
DNeKTpOMarHuTHHIE BOJIHBI.
YcnoBus u3nydeHus
AJIEKTPOMArHUTHBIX BOJIH. B3anMHas
opueHTauus BekTopos E, B,

U B DJIEKTPOMarHUTHOM BOJIHE.
CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH:
OTpa)k€HUE, NPEJIOMIICHHUE,
noJisipu3anus, 1udpaxuus,
uHTepdpepenius. CKopocTh
AIEKTPOMATrHUTHBIX BOJIH.

[Ixana 37€KTPOMArHUTHBIX BOJIH.
[IpuMeHeHune 371eKTPOMarHUTHBIX
BOJIH B TEXHUKE U OBITY.
[TpuHIMIIBI paIUOCBA3U U
TeneBUIcHUS. Pagnonokanus.
DNEeKTPOMAarHUTHOE 3arpsi3HEHUE
OKPYKaIOIIEN CPEJIbL.
TexHuyeckue ycTponcTa u
PaKTUYECKOE TPUMEHEHHE!
MYy3bIKaJIbHbIE HHCTPYMEHTBHI,
yJIBTPa3ByKOBas IUarHOCTHKA

B TEXHUKE U MEAUIIMHE, paaap,

U MpeJIoMIICHUs, HHTep(epeHInn 1
TudpaKkIy MEXaHUYECKUX BOJH.
HabGnronenue cBsi3u r(pOMKOCTH 3BYKa U
BBICOTBI TOHA C aMIUTUTYI0M U
4aCcTOTOU KOJIeOaHU, 3BYKOBOTO
pEe30HaHcA.

HccnenoBanue CBOMCTB
AIEKTPOMArHUTHBIX BOJH: OTPaXKEHUE,
MPEJIOMIICHUE, MOJIApU3aLus,
nudpakiys, “HTepdepeHIus.
N3yuyeHue ycioBUi U3ITy4eHUS
ANEKTPOMArHUTHBIX BOJIH, B3aUMHOM
opueHTauuu BekTopoB E, B,

U B 3JIEKTPOMarHUTHOM BOJIHE.
N3ydenune npuMeHeHns
AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBbITY.

OOBsiCHEHUE MMPUHIIMIIOB JEHCTBUS U
yCJIOBH 0€30MacHOTr0 MPUMEHEHUS
MY3bIKaJIbHBIX UHCTPYMEHTOB,
YIBTPa3BYKOBOM JUArHOCTUKH

B TEXHUKE U MEJIULIMHE, pajiapa,
paguonpuEMHUKA, TEIEBU30PA,
aHTeHHbl, Tenedona, CBY-meun.
Peliennie pacu€THBIX U KAYECTBEHHBIX
3a/1a4 ¢ ONOPOM Ha U3yYEHHBIE 3aKOHBI
Y 3aKOHOMEPHOCTH, OITUCHIBAIOIINE
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panuonpuéMHUK, TEIEBU30DP,
anTeHHa, tenedon, CBU-neun

pacnpocTpaHeHUE MEXaHUYECKUX U
ANEKTPOMArHUTHBIX BOJIH.
Hcnonp3oBanne nHPOPMaITMOHHBIX
TEXHOJIOTHH JIJISl IIOMCKA,
CTPYKTYPUPOBAHUS, UHTEPIIPETALINU U
npecTaBiIeHus nH(pOpMaLuu

IIPU MOJITOTOBKE COOOIIEHUM

00 UCTI0IH30BaHUU DJIEKTPOMATHUTHBIX
BOJIH B TEXHHUKE.

VYuyactue B ITUCKyCCHH

00 JIEKTPOMArHUTHOM 3arps3HEHUU
OKPY’KarOIIEU CPEIBI.

PaGoTa B rpymnmax npu miaHupOBaHUH,
MPOBEJICHUN U UHTEPIIPETALINU
PEe3yJbTAaTOB OIBITOB U aHAJIN3E
JIOTIOJTHUTEJIbHBIX HCTOYHUKOB
uH(pOpMAaIUK 110 TEME

2.3

Onrtuka

10

I'eomerprueckas OnrTuka.
[IpsAsmMosIMHENTHOE pacpPOCTPAHEHUE
CBETA B OTHOPOIHOU cpene. JIyu
cBeTa. TOYeUHbIN UCTOYHUK CBETA.
OtpaxkeHue cBeTa. 3aKOHBI
otpaxeHus cera. [loctpoeHue
M300paXEHUM B TUIOCKOM 3€pKaJie.
IIpenomiienue cBeta. 3aKOHBI
NpesioMJIeHUS cBeTa. AOCOTIOTHBIM
nokasaresnp npenomiienus. [loaHoe

N3ydeHune siBIIeHUS MOJTHOTO
BHYTPEHHETO OTPAXKEHUS, €TO
IIPUMEHEHUS B CBETOBOJIE.

N3yuenne Mmoaenern MUKPOCKOIIA,
TEJIECKOIa.

ITomydyeHue criekTpa ¢ MOMOIIBIO
MPU3MBI U TU(PPAKITUOHHON PEIIETKY.
N3mMepenune nokaszaress npeaoMIICHHs
CTEKJIA.

UccnenoBanre CBOMCTB M300paKeHUI
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BHYTPEHHEE OTPaKCHHUE. B JIMH3aX.
[IpenenbHBIN yroy HOJIHOTO OObsiCHEHNE TIPUHIIUIIOB ICHCTBHS U
BHYTPEHHETO OTPAKECHUS. yCIIoBUI 6€30MacHOT0 MPUMEHEHHUS
Hucnepcus cBera. CoKHBIN COCTaB | OYKOB, JIYIIbI, (poTOANMNapara,

oesnoro cera. L{Ber. IIPOEKIIMOHHOTO anmnapara,
Cobuparolye 1 paccenBaroIne MHKPOCKOIIA, TEJIECKONa, BOJJOKOHHON
nuH3bl. ToHkas nuH3a. PoKyCcHOE ONTHKH, TUPPAKITMOHHONU PEIIETKH,
PAcCCTOSIHUE U ONTUYECKas CHJIA HOJIIPOH .

TOHKOM JInH3bI. [locTpoeHue Pemenue pacuéTHpIX 3a1a4 C IBHO
U300pakeHU B COOUpAIOIINX U 3aJJaHHOU (PU3UUECKOI MOJEIIbIO
paccenBarolux JuH3ax. Popmyna C UCII0JIb30BaHUEM OCHOBHBIX 3aKOHOB
TOHKOW JIMH3BI. Y BEJIMYCHUE, U GOopMyJ1 TEOMETPUUYECKON ONTHUKHU.
JlaBacMO€ JIMH30M. [TocTpoenue u onucanue N300paxeHus,
[Ipenensl npUMEHUMOCTH CO3[1aBAEMOTO IIJIOCKAM 3EPKAJIOM,
reOMETPUYECKON ONTUKH. TOHKOMW JIMH30M.

BonnoBas ontuka. Uutepdepenuus | Paccmorpenue npenenon

ceera. KorepeHTHBIE HCTOYHUKM. IIPUMEHUMOCTH F€OMETPUUECKON

VY cnoBus HaOMIOACHUS] MAKCUMYMOB | ONITUKHU.

Y MUHUMYMOB Pacno3naBanue pusnveckux siBICHUN
B MHTEP(EPEHIIMOHHON KapTHUHE B OIBITaX U OKPYKAIOUIEH KUZHU:

OT JIBYX CUH(a3HBIX KOT€PEHTHBIX IIPSAMOJIMHEWHOE PACIpOCTPaHEHNE
VMCTOYHHKOB. CBETAa, OTPaXEHUE, ITPEIOMIICHHE,
Hudpakuus ceera. ludpakuuonnas | uHTepdepeHnus, mudpakius u
pemérka. YcioBue HaOIOACHUS ITOJISIPU3aLMS CBETA, IUCTIEPCUS CBETA.
IJIaBHBIX MAKCUMYMOB TpH NIajiecHun | M3yuenue ycnoBuit Habto1eHus
MOHOXPOMAaTHYECKOIO CBETA MaKCMMYMOB 1 MUHMYMOB

Ha TUPPAKIHUOHHYIO PEIIETKY. B MHTEP(PEPEHLIMOHHON KapTUHE
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[Tonsipusanus ceera.

TexHuyeckue ycTponcTsa u
IIPAKTUYECKOE IPUMEHEHUE:

OYKH, JIyna, (poToamnmapar,
MMPOEKIMOHHBIN amIapar,
MHKPOCKOII, TEJIECKOII, BOJIOKOHHAS
ONTHKA, TUPPAKIMOHHAS PEIIETKA,
HIOJIAPOU]L

OT ABYX CHH(]a3HBIX KOTEPEHTHBIX
WCTOYHHKOB.

VcnoBue HaOIIOACHUS TIIaBHBIX
MaKCHMYMOB TIpHU MMaICHUN
MOHOXPOMATHYECKOIO CBETA

Ha TU()PaKIIMOHHYIO PEIIETKY.
AHanM3 ONTHYECKUX SIBICHUMN

C UCIIOJIb30BAaHUEM 3aKOHOB: 3aKOH
MPSMOJIMHEMHOTO pacpOCTPAHCHUS
CBETAa, 3aKOHBI OTPAKCHUS CBETA,
3aKOHBI MPEJIOMJICHUS CBETA.
Onucanue ONTHYECKUX SIBJICHUI

C UCITOJIb30BaHUEM (PU3UUECKUX
BEJINYMH: (POKYCHOE PACCTOSIHUE U
OITHYECKas CHJIA JIMH3BI

Hroro no pazgeny

24

Pa3znen 3. OcHOBBI clielIHAIbHOI TeopuH OTHOCUTEAbHOCTH (1a1ee — CTO)

3.1

OCHOBBI ClIEIUAJILHOU
TEOPHH
OTHOCHUTEJILHOCTHU

4

['paHu1bl IPUMEHUMOCTH
KJIACCUYECKOM MEXaHHKH.
[TocTynatel cienraabHOU TEOPUU
OTHOCHUTEJIbHOCTH: UHBAPUAHTHOCTh
MOJTyJIsl CKOPOCTH CBETA B BAKYyME,
MIPUHITUIT OTHOCUTEIBLHOCTH
OWHINTEHA.

OTHOCUTEIBHOCTH
OJIHOBPEMEHHOCTH. 3aMeIJIEHUE
BPEMEHH U COKPAIIECHUE JIJIUHBI.

Pemenune kaueCTBEHHBIX 3a0a4

C OMOPO Ha U3YUYEHHBIE MTOCTYIATHI
CTO.

Ncnonb3oBanue nHOOPMAIIMOHHBIX
TEXHOJIOTUH JJIs1 IIOUCKA,
CTPYKTYpUPOBAHUS, UHTEPIPETALINH U
npecTaBiIeHus] HOOPMaLUK TPU
MOATOTOBKE COOOIIEHUM O TpaHUIaX
IIPUMEHUMOCTH KIJIACCHYECKON
MexaHuku 1 ocHoBax CTO
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OHeprus U UMITYJIbC
PENIATUBUCTCKON YaCTHUIIBL.
CBs13b Macchl € DHEPTUEH U
UMITYJTECOM PEISITUBUCTCKON
YaCTHULIBI. DHEPTUS OKOS

Hroro no pazgeny

Pa3nen 4. KBantoBasi pusuka

4.1

DNeMeHTHI KBAHTOBOM
OIITHKH

®otonbl. PopMmyna [Inanka cBsizu
sHEepruu (HOTOHA C €r0 YACTOTOM.
DOHeprus 1 UMIyJabsc (HOTOHA.
OTKpBITHE U UCCIEN0OBAHNE
dboroaddexra. OnbITH

A.T'. CroneroBa. 3akOHBI
dbororddexra. YpaBHeHue
OitamreitHa as pororddexra.
«Kpacnas rpanuna» porodddekra.
JaBnenue cBera. ONbITHI

I1.H. JIeGenena.

XUMHUUYECKOE IEUCTBUE CBETA.
TexHuuyeckue ycTponucTsa u
MPAKTUYECKOE TPUMEHEHHUE:
dboTo3EMEHT, GOTOAATUHK,
COJIHEUHas OaTapesi, CBETOIMO/T

Ha6monenue potordpdexra

Ha YCTAHOBKE C IMHKOBOW TIACTUHOM.
HccnenoBanne 3aKOHOB BHEIITHETO
dboTorddekra.

OOBsiCHEHHE OCHOBHBIX ITPUHIIUATIOB
JNEUCTBUS TEXHUYECKUX YCTPOMCTB,
Takux Kak: (OTORJIEMEHT, (OTOAATUHK,
COJIHEUHas OaTapesi, CBeTOIUO0/; U
YCJIOBUM UX 0€30MaCHOTO MPUMEHEHHUSI
B MPAKTUYECKOW JKU3HMU.

Pemiennie pacu€THbIX 3a/1a4 C IBHO
3aTaHHOM (PU3UYECKON MOJIEIIBIO

C UCTIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
1 (hOpMyYJT KBAHTOBOW OTITHKHU.
Pemienne kauyecTBEHHBIX 3a7a4

C OIIOPOU Ha M3YyYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH KBAaHTOBOMW OTNITHKH.
Pacno3naBanue puznueckux sBICHUN
B y4€OHBIX OIbITaX:
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dboToanekTpudeckuii 3¢ PpexT, CBeTOBOE
JTaBJICHUE.

Onucanne n3y4eHHbIX KBAHTOBBIX
SABJICHUU U TPOLECCOB

C MCTIOIb30BaHUEM (PU3MUECKHUX
BEJIMUMH: CKOPOCTD 3JIEKTPOMArHUTHBIX
BOJIH, JJIMHA BOJIHBI U YaCTOTA CBETA,
AHEPTUS U UMITYJIbC POTOHA

4.2

Crpoenune aToma

Mopens atoma Tomcona. OnbITbI
Peszepdopaa no paccesHuio
a-gactull. [Imanerapnas moznensb
aroMma. [loctymnarsl bopa.
N3nyyenue u norjiouieHne GoToHOB
IIPU IIEPEXOJIE aTOMA C OJHOTO
YPOBHSI HEPIUU HA Apyroi. Buasl
cnekTpoB. CEKTp ypOBHEW S3HEPTUH
aToMa BOJOPOAA.

BomHoBbIe cBOMcTBa yacTHIl. BOIHEBI
ne bpoinsa. KopnyckynsipHo-
BOJIHOBOM JyaJIU3M.

CrHoOHTaHHOE Y BBIHYKJIECHHOE
U3IIy4YCHHE.

TexHuueckue ycTponcrnsa u
MPAKTUYECKOE MTPUMEHEHHE:!
CIIEKTpaJIbHbIN aHAIU3
(CIeKTpOCKOIT), JT1a3ep, KBAHTOBBIHN
KOMITBEOTED

N3yuenne monenu onsita Pesepdopa.
IIpoBeneHne sKCcrIepUMEHTa

10 HaOJIFOJIEHUIO JIMHEMYaTOro CIEKTpa.
OneHka abCONIOTHBIX U OTHOCUTENIBHBIX
MOTPEUIHOCTENH U3MEPEHUN (PU3NYECKHUX
BEJINYUH.

N3yuenue monenu atoma: ToMcoHa,
MJIAHETAPHOM MOJIENIM aTOMa, MOJICIIH
atoma bopa.

N3ydeHue criekTpa ypOBHEN SHEPIUU
aToMa Bojgopozaa. OObsiCHEHHE
MIPUHIIUIIOB ICUCTBUS U YCIOBHI
0e30MacHOro MPUMEHEHHUS
CIIEKTPOCKOIA, JIa3epa, KBAHTOBOTO
KOMIIBIOTEPA.

Pelenne kayecTBEHHBIX 33/1a4

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

49



®denepanbHas pabouast mporpamma | Puzmka. 10—11 knaccel (0a30BbIN YPOBEHD)

Pacno3znaBanue (pu3nuecKux sSBICHUMI
B y4€OHBIX OMBITaX: BOSHUKHOBEHHE
JIMHEWYATOr0 CIEKTPA U3JIYyYEHUS.
AHaM3 KBaHTOBBIX ITPOLIECCOB U
SABJICHUU C UCIIOJIb30BAHUEM
ocTyJs1atoB bopa

4.3

ATOMHOE PO

DKCTIEPUMEHTHI, JOKA3bIBAIOIIINE
CJI0’KHOCTb CTPOCHHUS A/Ipa.
OTKpBITHE PaIUOAKTUBHOCTH.
OmnsiTel Pezepdopaa mo
ONPEACICHUIO COCTaBa
PaIMOaKTUBHOTO U3JTyYCHUS.
CnoiicTBa anbda-, Oera-,
ramMmMma-u3inydyeHus. BrnusiHue
PaIMOaKTUBHOCTH Ha KUBBIC
OpraHU3MBl.

OTKpbITHE IPOTOHA U HEUTPOHA.
Hyxnonnas mozaens siapa
['eiizenbepra-MBaneHko.

3apsna sapa. MaccoBoe 4uco spa.
H30TO0MMbI.

Anbda-pacnaa. DIEKTPOHHBIN U
MTO3UTPOHHEIN OeTa-pacmas. ['amma-
U3JIy4eHue. 3aKOH paJuOaKTUBHOIO
pacnaza.

DHeprus CBsI3U HYKJIOHOB B sIJIpe.
SlnepHble CUIIBI.

N3yyeHue 3KCIepuMEHTOB,
JTIOKa3bIBAIOLINX CJI0KHOCTh CTPOCHUS
aTOMHOTO s171pa.

HccnenoBanne TPEKOB YaCTHUIL

(o roToBbIM oTOrpadusimM).
N3yuenue a1epHbIX CUJl, SAEPHBIX
PEaKLNl CUHTE3a U pacnaja,
TEPMOSIIEPHOTO CUHTE3A.

N3ydeHne HyKIIOHHOM MOJIENH s11pa
I'eiizenOepra-lBaneHko.

OOBbsicHEHUE yCTPOIICTBA U
MIPUMEHEHUS I03UMETPA, KAMEPbI
BuiibcoHa, siaepHOro peakropa,
aTOMHOU OOMOBI.

Pemenue 3anau ¢ onopou

HAa MOJyYEHHBIE 3HAaHUs, B T.4. O 3apse
¥ MacCcOBOM YHCIIE pa.
PacnoznaBanue Gpu3nMUeCcKuX sIBJICHUIMA
B YU4E€OHBIX ONBITAX U B OKPYXKaroIen
’KU3HU: €CTECTBEHHAs U HICKYCCTBEHHAs
PaaNOAKTUBHOCTD.
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JHedext maccsl spa.

Snepubie peakunu. Jlenenue u
CUHTE3 SED.

S nepnsiit peakrop. TepmosnepHbii
cunTes. [Ipobaemsbl 1 nepcneKTUBbI
AIEPHON SHEPIETUKH.
DKOJIOTUYECKUE ACTIEKTHI SAEPHON
DHEPrETUKHU.

DOnemeHTapHble YacTULbL. OTKpbITHE
IIO3UTPOHA.

MeTtoap! HaOIOIEHUS U
pPETHCTPALIN DJIEMEHTAPHBIX
YACTHIL.

@yH/1aMEHTAJIbHBIE
B3auMojicvcTBUs. EnTMHCTBO
(bu3MYECKO KapTHUHBI MUpA.
TexHuueckue ycTporncTsa u
MPaKTUYECKOE TPUMEHEHUE!
JI03UMETp, Kamepa BunbcoHa,
AJIEpHBINA peakTop, aToMHasi bomba

OnucaHne KBaHTOBBIX SIBIICHUN U
IIPOLIECCOB C UCITOJI30BAHUEM
bu3NYECKUX BETUYHH: IEPUO/T
noJiypacnajia, 3Heprusi CBSI3U aTOMHBIX
anep, AePEeKT Macchl sapa.

AHanu3 nporeccoB U SIBIICHUI

C MCIOJIb30BaHUEM 3aKOHOB U
IIOCTYJIATOB: 3aKOH COXpPaHEHUs
AIIEKTPUYECKOTO 3apsiaa, 3aKOH
COXpaHEHUsI MacCOBOI'0 YHCIIA,
noctyiaTel bopa, 3akoH
PaAMOAaKTUBHOTO pacnaja.

VYyactue B paboTe Kpyrioro crojia
«DyHaaMeHTalbHbIE B3aUMOIECHCTBHUS.
EnuHcTBO U3nyueckoil KapTUHBI
MUpPay.

Hcnonb3oBanrne HHPOPMALIMOHHBIX
TEXHOJIOTHH JIJISl IOMCKA,
CTPYKTYPUPOBAHMSI, HHTEPIIPETAIINH U
MpeACTaBICHNUs] HHPOPMALIUU MIPU
MOATOTOBKE COOOIIEHU O MPUMEHEHUN
3aKOHOB KBAaHTOBOM (DU3MKHU B TEXHUKE
Y TEXHOJIOTUSX, SKOJIOTHYECKUX
aCIEKTax sIIEPHOM SHEPreTUKU

Hroro no pazgeny

15
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Pa3nen 5. DiieMeHTBI aCTPOHOMUM U ACTPOPUBUKH

5.1

DIIEMEHTHI
aCTPOHOMUHU U
acTpou3uku

7

OTanbl pa3BUTHS ACTPOHOMHUHM.
[IpuknagHOe 1 MEPOBO33PEHYECKOE
3HAYEHUE aCTPOHOMMUH.

Bun 3Bé3gnoro neda. Co3pes3aus,
SpKUE 3BE3/IbI, TUTAHETHI, UX
BUJIMMOE JIBIDKCHHE.

ConHeyHas cucTema.

Comnnne. CollHEUHAst aKTUBHOCTb.

Nctounuk sHeprum ConHIla U 3BE3]I.

3BE3/bI, NX OCHOBHBIC
XapaKTepuCcTUKU. JlnarpamMmma
«CTIEKTpaIbHbIN KJIaCcC —
CBETHUMOCTBY». 3BE3/IbI TJIaBHOM
MOCJIEOBATEIILHOCTH. 3aBUCUMOCTh
«Macca — CBETUMOCTbY JIJIS 3BE3]T
TJIaBHOM T10CJIC0BATEIbHOCTH.
BHyTpeHnHee cTpoeHue 3BE3 .
CoBpeMeHHBIE TPEACTABIEHUS

O TPOUCXOKIAECHUH U IBOJIOIUU
CouHiia ¥ 3B€311. DTanbl )KU3HU
3BE3/I.

Muneunsii [1yts — Hama ["anakTuka.
ITonoxxenue u aBrxenne CoHIa

B 'anakTuke. THuIbl ragakTHK.
PanuoramakTuku v KBazapsbl.
UEpHbie IbIPHI B SiIpax ralakTUK.

[Toaroroska cooO1enuii 00 FTanax
Pa3BUTHS ACTPOHOMHUHU, O TPUKJIIATHOM
Y MUPOBO33PEHYECKOM 3HAYECHUU
ACTPOHOMMH, O METOJIaX MOJIyYEHUS
Hay4YHBIX aCTPOHOMUYECKUX 3HAHUM,
OTKPBITUSIX B COBPEMEHHOM
aACTPOHOMMUH.

N3ydeHne coBpeMEHHBIX
MIPEJICTaBICHUI O MPOUCXOXKICHUN U
sposrroriuu CoJIHIa U 3BE3 .
N3ydeHne TUIIOB rajakTHK,
paauorajakTUK U KBa3apoB.
N3yuenne nBUKeHUS HEOSCHBIX Tel,
ABOJIIOIMH 3BE311 U Beenennon,
MPOLIECCOB, MPOUCXOIAIINX B 3BE3/1aX,
B 3BE3JHBIX CUCTEMaX,

B MEXTaJaKTUYECKOM cpefe,
MacTabHOW CTPYKTYphl BeeneHHOW.
OObsicHeHue pacimpenus Beenennou
Ha OCHOBE 3akoHa Xa00:a.
[TonroroBka kK 00CYXACHHUIO
HEpeIIeHHBIX ITP00JIeM aCTPOHOMHMH.
[IpoBenenue HabmOICHUI
HEBOOPYKEHHBIM IJ1a30M

C UCITOJIb30BAaHUEM KOMIBIOTEPHBIX
MPUJIOKEHUH I ONpeIeTCHUs
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Bcenennas. Pacimpenue
Bcenennoii. 3akon Xab60ma.
Pa3beranue ranaktuk. Teopus
bonpioro B3peiBa. Penukrosoe
U3ITy4YEHUE.

MacuitabHast CTpyKTypa
Bcenennoil. MeraranakTuka.
Hepewénnsie npobiieMsl

TOJIOKEHUS HEOECHBIX 0OBEKTOB

Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3ans CeBepHOIro NOTyIapus

U ApKU€ 3BE3BL.

[IpoBenenune HaOIIOICHUI B TEIECKOI
Jlynsbl, mnanet, Mneunoro Ilytu.
VYyacTtre B IUCKYCCHUU O HEPEIIEHHBIX
npobiieMax acTpOHOMHUU

aCTPOHOMMHU
Hroro no pazaeny 7
Pa3nen 6. O0o0maroniee nNoBTropeHue
6.1 | O6ob6maroree 4 O0600uIeHNEe U cUCTEMaTU3aLUs VYyacTue B AUCKYCCUU O poJIH (PU3UKU
MOBTOPEHUE COJIEpKaHus pa3/iesioB Kypca Y aCTPOHOMUU B Pa3JIMYHBIX cepax

«Mexanuka», «MonekyisapHas
bu3HMKa U TEPMOJUHAMUKAY,
«InexrpoauHamukay, «Konebanus
1 BOJHBDY, «OCHOBBI CIIEIUATBHOMN
TEOPHUH OTHOCUTEIIBHOCTHY,
«KBanToBas puzukay, « JIeMEHTHI
aCTPOHOMUU U aCTPOPU3UKIY.
Ponb ¢pusuku u actpoHOMUM B
AKOHOMMYECKOM, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3THUYECKOU cepax
NeATETbHOCTH YEJIOBEeKa, POJIb U
MecTO (PU3BUKHU U aCTPOHOMHUH

B COBPEMEHHOU Hay4YHOMU KapTUHE
MHPA, 3HAYCHUE OMUCATEIBHOM,

JEATEIIbHOCTH YEJIOBEKa.
[TonroroBka coo0O1ieHuit o0 MecTe
(bu3znyecKoil KapTUHBI MUpA B Py
COBPEMEHHBIX IIPEACTABICHUN

0 IpUpOJE.

Brlinonnenue yueOHbIX 3aaHu,
JEMOHCTPUPYIOLIUX OCBOEHUE
OCHOBHBIX MOHATHH, (PU3NYECKUX
BEJIMYMH U 3aKOHOB Kypca ¢pusuku 10—
11 knaccos
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CHCTEeMAaTU3UPYIOIIEH,
OOBSICHUTENLHOU U
MPOTHOCTUYECKON (HYyHKIIUH
buznyeckoil Teopuu, poib
¢buznueckoit Teopun B
(dbopMUpPOBaHUY MTPEICTABICHHIA
0 pU3NYECKOM KapTHHE MUPA, MECTO
¢du3nvecKoil KapTUHBI MUpa

B O0IIIEM PSAY COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
IpeJICTaBICHUN O IPUPOJIE

Hroro no pasaery 4
PesepBHoe BpeMmst 3
OBUIEE KOJIMYECTBO 68
YACOB I10 ITPOT'PAMME
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