INOACHUTEJBHASA 3AIINCKA

[Tporpamma 1o pusmke 6a30BOr0 ypOBHS Ha YPOBHE CpEIHETO 00IIero 00pa3oBaHus
pa3paboTaHa Ha OCHOBE MOJIOKEHUH U TPpeOOBaHUI K pe3ysibTaTaM OCBOECHUS OCHOBHOM
oOpazoBarensHO# Tporpammebl, npeacraBieHHbIXx B PI'OC COO, a Takke ¢ yudérom
benepanbHOl paboyeit mporpaMMbl BOCITUTAHUS U KOHIEIIIMU MTPENOIaBaHus yueOHOTO
npeamera «®usukay B 00pa3zoBaTeNbHBIX opranuzanusax Poccuiickort denepaimu,
peanu3yIoNINX OCHOBHbIE 00pa30BaTeIbHbIE MPOrPaMMBI.

ConeprxaHue TporpaMMsI 10 PU3HUKE HAPABICHO HA (OPMUPOBAHUE €CTECTBEHHO-
Hay4YHOM KapTUHBI Mupa oOyuarommxcs 10-11 kimaccoB mpu oOydeHUH HX (PUHKE
Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-JEATEIbHOCTHOro mnojnxona. I[Iporpamma
no ¢usnke coorBeTcTBYET TpeOoBaHusiM @I'OC COO k mIaHUPYEMbIM JTUYHOCTHBIM,
NpPEIMETHBIM W METalpeAMETHBIM pe3yibTaTaM OOy4YeHHMs, a TakKe YYHUTHIBACT
HEOOXOJMMOCTh peAIM3alUM  MEXKIPEAMETHBIX CBsi3e (UMK C €CTECTBEHHO-
HAay4YHBIMU Y4YEOHBIMU TIpeAMeTaMu. B Hell ompeaenstoTcsi OCHOBHBIC 1€ U3YYEHUS
bU3MKK HaA YpPOBHE CpEIHEro oOIIero oOpa3oBaHUs, IUIAHUPYEMBIE pE3yIbTaThl
OCBOCHHUA Kypca (DU3UKHU: JIMYHOCTHBIE, METaNpeIMETHbIC, MPEeIMETHbIC (Ha 0a30BOM
YpOBHE).

[Iporpamma mno ¢u3MKe BKIIOYAECT:

IUTAaHUPYEMBIE pe3yiIbTaThl OCBOCHUS Kypca (Pu3MKH Ha 0a30BOM ypOBHE, B TOM
YuUCIie TPeAMETHBIE Pe3yJIbTaThI 1O T0JIaM O0yUEeHUS;

cojiepkaHue yueOHoro npeamMera «Pusnka» mo rogam oOy4eHusI.

[Iporpamma o ¢u3nke MOXET OBITh HCMHOJb30BaHA YYHUTEISIMU KaK OCHOBA
JUTSL COCTaBJICHUSI CBOMX pabouux mporpamm. [Ipu paspabotke paboueit mporpammbl

B TEMATHUYECKOM IJIAHUPOBAHUU JOJDKHBI OBITh YUTEHBI BO3MOKHOCTU MCIIOJIb30BaHUS
ANEKTPOHHBIX (UU(PPOBBIX) 00pa30BaTEbHBIX PECYPCOB, SBISIOIIUXCS y4eOHO-
METOJIMYECKUMHU MaTepruagaMu (MyIbTUMEAUUHBIE TPOTPAMMBI, 3JIEKTPOHHbBIE YUEOHUKH
U 3aJIaYHUKH, DJIEKTPOHHbIE OMOJIMOTEKU, BUPTyaJlbHbIE JIaA0OPATOPUH, HUIPOBBIC
NPOrpamMMbl, KOJUIEKIIMM LU(PPOBBIX 00pa30BaTENbHBIX PECYPCOB), PEATU3YIOIIUMHU
TUAAKTAYECKUE BO3MOXKHOCTH HMH(POPMALMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH,
coJiep >KaHNe KOTOPBIX COOTBETCTBYET 3aKOHOAATENILCTBY 00 00pa30BaAHMH.

[Iporpamma mo (u3MKEe HE CKOBBIBAET TBOPYECKYID WHUIMATUBY YUYHUTENEH U
MPEIOCTABISAET BO3MOXKHOCTh JJIsl pealu3alldyd Pa3IMYHbIX METOJUYECKUX MOIX0I0B
K OpraHu3ainuv oOydeHHs (PU3NKE TpPH YCIOBUU COXPAHECHHS O0s3aTEIHLHON YacTH
coJiep KaHus Kypca.

du3nka KaKk Hayka o HaubOosee OOLIMX 3aKOHAX MPUPOJIbI, BBICTYIAsl B KaUeCTBE
y4eOHOro mpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIM BKIJIAJl B CHCTEMY 3HAHHM
00 okpyxatouieM wMupe. LlkonbHbli Kypc ¢U3HMKM —  cuUcTeMOOOpasyrolui
JUTSl €CTECTBEHHO-HAYYHBIX YU4E€OHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKHE 3aKOHBI JeXKaT
B OCHOBE TIPOIIECCOB U SIBJICHHM, HM3y4aeMbIX XHUMHEH, OWOIOTHeH, (Pu3nmuecKon
reorpadueld u actpoHomueil. VMcnonap3oBaHue M aKTUBHOE MPUMEHEHHE (PU3NUYECKUX
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3HaHUU OIpenesieT XapakTep U pa3BUTHE pPa3HOOOpPA3HBIX TEXHOJNOTHH B cdepe
DHEPreTUKH, TPAHCIOPTAa, OCBOCHHMS KOCMOCA, IIOJYYEHUS HOBBIX MAaTEpHaJOB
C 33/IaHHBIMH CBOMCTBAMHU M JApyrux. V3yueHue (QU3MKU BHOCHT OCHOBHOM BKJIAJ
B (QopmMupoBaHHWE  €CTECTBEHHO-HAy4YHOM  KapTHHBI MHpa  OOydaromuxcs,
B (hopMHUpOBaHHE YMEHHUI IPUMEHATh HAYYHBIH METO/] IIO3HAHUSA MIPH BBHITOJIHEHUU UMH
y4eOHBIX UCCIETOBAHUM.

B ocHOBY Kypca pu3uku it ypoBHS CpeIHEro 00IIero 00pa3oBaHus MOJIOKEH PSI
UJeN, KOTOPBhIE MOXKHO PACCMaTPUBATh KAK IPUHIIUIIBI €0 MOCTPOCHUS.

Hoesa yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISIETCS JIOTMYECKU
3aBEpUICHHBIM, OH COACPKHUT MaTepuan M3 BCEX pa3/eloB (U3MKH, BKIIOYAET Kak
BOMPOCHI KITACCHUECKOH, TaK U COBPEMEHHOMN (DU3UKH.

Hoes cenepanuszayuu. B cOOTBETCTBUM ¢ HE MaTepuasl Kypca GU3UKUA 00bEAUHEH
BOKpYr (Qu3nueckux teopuil. Benymmm B Kypce sABisgercss (HOpMHUPOBAHUE
MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEpHH, BEIIECTBE U IOJIE.

Hoes eymanumapusayuu. EE peanuzanus NOpeanosiaraeT HCIOIb30BAHUE
rYMaHUTApHOTO MOTEHLMaNa GU3NIECKON HAYKH, OCMBICICHUE CBSI3U Pa3BUTUS (PU3UKU
C pa3BUTHEM OOIIECTBAa, a TaKXe C MHPOBO33PEHUYECKHUMH, HPABCTBEHHBIMU U
HKOJIOTUYECKUMU IIPOOIEMaMH.

Hoes npuxnaonoii nanpasnennocmu. Kypc Gu3MKM mpeanosiaracT 3HAKOMCTBO
C IIUPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTHUECKUX MPUIOKEHUN U3YUEHHBIX TEOPUI
Y 3aKOHOB.

Hoes sxonocuzayuu peanusyercs MocpeIcTBOM BBEACHUS AIEMEHTOB COAEPIKaHUS,
MOCBSALIEHHBIX SKOJOTMYECKUM Npo0iieMaM COBPEMEHHOCTH, KOTOPbIE CBSI3aHbI
C pa3BUTHEM TEXHHUKHU W TEXHOJIOTHM, a Takke 0OCYXIEHHUS MpoOJieM pallOHAIbLHOTO
PUPOAOTIOIB30BAHUS U SKOJIOTUYECKON O€30IaCHOCTH.

CTepXHEBBIMU DJIEMEHTaMH Kypca (HU3UKM HAa YypOBHE CPEIHET0 OOIIero
oOpa3zoBaHust sBJsitOTCA  (pusmueckue Teopun (PpopMUpoBaHUE TIPE/ICTABICHUN
O CTPYKType TMOCTpOSHUs (U3MYECKOW TeOpHH, poiH (PyHIaMEHTAIbHBIX 3aKOHOB H
MPUHITUTIOB B COBPEMEHHBIX MPEJCTABICHUSAX O MPUPOJE, TPAHUIAX MPUMEHHUMOCTU
TEOPHUA, JIsl OTIMCAHUS €CTECTBEHHO-HAYYHBIX SIBICHUH U TPOIECCOB).

CHCTeMHO- e TENPHOCTHBIN TIOIX0/ B Kypce (PH3UKH peaau3yeTcsl MPEeKIe BCETO
3a Cu€T OpraHU3alNH SKCIIEPUMEHTAILHOMN JesSTeNhbHOCTU 00yUatomuxcs. J{s 6a30Boro
YPOBHSI Kypca (PM3UKH — 3TO HCIIOJIb30BAHUE CUCTEMBI (PPOHTATBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U JJaOOPaTOPHBIX PabOT, KOTOPHIE B MpOoTrpaMMe 1o (PU3MKe O0BEMHEHBI
B OOIINI CITUCOK YYCHUYCCKHUX MTPaKTHYECKUX paboT. BrimeneHue B yka3aHHOM TIEpPEUHE
7abopaTopHBIX pPabOT, MPOBOAUMBIX JUISI KOHTPOJISI M OIEHKH, OCYIIECTBISETCS
y4acTHHKaMU 00pa30oBaTeILHOTO MPOIlecca UCXOs U3 OCOOCHHOCTEH TUIAHUPOBAHUS U
ocHanieHus kabuneta ¢pusuku. [Ipu sToM obecrieunBaeTcs OBIaeHIE 00YIAOIIUMUCS
YMEHUSMH TPOBOAWTH KOCBEHHBIC HW3MEPEHHS, MCCICNOBAaHUS 3aBHCHUMOCTEH
(bU3UYECKUX BEJTMYUH M TIOCTAHOBKY OITBITOB IO TIPOBEPKE MPETOKEHHBIX THIIOTE3.

bonbioe BHUMaHME ynenseTcs PEIICHUIO PAacYETHBIX M KAYeCTBEHHBIX 3ajad.
[Tpu 3TOM IS pacu€THBIX 3a/ad MPHOPHUTETOM SIBISIOTCA 3aJa4d C SBHO 3aJlaHHOU
GU3MYEeCKOW  MOJENbIO, TO3BOJSIIONIME TPUMEHSATh  W3YYCHHBIE  3aKOHBI |
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3aKOHOMEPHOCTH KaK M3 OJIHOTO pa3fena Kypca, TaKk U MHTErpUpYs 3HAHUS U3 PA3HBIX
pasnenoB. [ KaueCTBEHHBIX 3a/lay MPUOPUTETOM SIBJISIOTCS 3a7aHusl HA OObSICHEHHE
NpOTEKaHUsl (PU3NYECKUX SBJICHUN U MPOIIECCOB B OKPYKAIOIIEH JKU3HM, TpeOyrolue
BbIOOPA (PM3MUECKOI MOJENN JISl CUTYaI[uH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpeboBanusmu OI'OC COO k MarepuasbHO-TEXHUYECKOMY
o0ecrnieueHuI0 yu4eOHOTO mpolecca 6a30Bbli ypOBEHb Kypca (DU3UKH HAa YPOBHE CPETHETO
oO1ero 00pa3oBaHus JOJKEH U3Y4aThCsl B YCIOBHUSX MPEIMETHOrO KaOMHETa (U3UKHU
WIM B YCIOBHUSIX HWHTEIPUPOBAHHOIO KaOMHETa IPEIMETOB €CTECTBEHHO-HAYYHOIO
nukina. B kabuHeTe Gu3MKU JOKHO OBITH HEOOXOAMMOE J1abopaTOpHOE 000PYI0BaHHE
JUIS BBIMIOJTHEHUS yKa3aHHBIX B MpOrpaMMe Mo (PU3MKe YYCHHMUECKHUX MPAKTUYECKHX
paboT U IEMOHCTPAIIMOHHOE 000PY/IOBaHHE.

JIeMOHCTpallMOHHOE 000pY0BaHUE (POPMHUPYETCSI B COOTBETCTBUU C MPUHIUIIOM
MUHUMAJIBHOM  JIOCTATOYHOCTH M O00ECHEeYHMBAET IMOCTAHOBKY MEPEUYMCIECHHBIX
B IporpamMMme Mo (pU3MKE KIIOYEBBIX JEMOHCTpPALU [Js MCCIEAOBAaHUS H3y4aeMbIX
SIBIICHUH U MPOIIECCOB, SMIUPHUECKUX U (PYHIAMEHTAIBHBIX 3aKOHOB, X TEXHUYECKUX
IIPUMEHEHUM.

JlaGopatopHoe oOopynoBaHUE JJii  YYEHHYECKHUX  MPAKTHUECKUX  paldoT
dbopmupyeTCs B BUJIE€ TEMAaTUYECKUX KOMIUIEKTOB U 00ECIIEUNBAETCS B PacU€Te OJIHOTO
KOMIUIEKTa Ha JAByX oOydaromuxcs. Temarnyeckue KOMIUIEKTHI J1IaOOpPaTOpPHOIO
000pyAOBaHMSI JOJKHBI OBITH IIOCTPOEHBI HA KOMITJIEKCHOM MCIOJIb30BAHUH aHAJIOTOBBIX
U 1U(POBBIX NMPUOOPOB, a TAKKE KOMIIBIOTEPHBIX H3MEPHUTENBHBIX CHUCTEM B BHJIE
M (pOBBIX Ta0OpaTOPHUi.

OCHOBHBIMU LENSIMU  M3y4eHHs (U3MKH B oOHIEM 00pa30BaHUMU  SABIISIFOTCS:

(opMupoBaHrEe MHTEpeca U CTPEMIICHUs OOy4YaroIIMXCS K HAyYHOMY HU3YUYCHHIO
NPUPOABL, PA3BUTHUE UX UHTEJUIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTE;

pa3BUTHE MPEJACTABICHUH O HAyYHOM METOAE MO3HaHUS U (POPMUPOBAHUE
MCCJIEI0BATENBLCKOTO OTHOIIEHUS K OKPYXKAIOLIUM SBICHUSIM;

(opMHpOBaHME HAYYHOTO MHPOBO33PEHMSI KaK pe3yjbTaTa H3yYEHHUS OCHOB
CTpOEHUs MaTepuu U QyHAAMEHTAIbHBIX 3aKOHOB (DM3HKU;

dbopMupoBaHUe YMEHUN OOBSCHATH SBJICHUS C MCIOJIB30BAHUEM (PU3UYECKUX
3HAaHUU U HAYYHBIX IOKA3aTEIbCTB;

dbopMHpOBaHUE TPEACTAaBICHUH O POAUM (U3MKU U1 Pa3BUTUS  JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHH.

JlocTmkeHne STHX Lede o0ecleynBaeTcsl pELICHUEM CIEQYIOIUX  3ajad
B IIpOLIeCCE M3YUYEHUS Kypca (PU3MKHU Ha YPOBHE CPEIHETO 00IIEero 00pa3oBaHus:

MpUOOpPETEHUE CHUCTEMBbl 3HAHUKW 00 O00mUX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX, TEOPHSX, BKJIIOYAss MEXaHUKY, MOJICKYJSPHYIO (PU3UKY, AJIEKTPOAMHAMUKY,
KBaHTOBYIO (PU3HKY U AJIIEMEHTBI aCTPOPU3UKH;

(GopMupoBaHHE YMEHHUIl NPUMEHSTh TEOPETHUYECKHUE 3HAHUS i1 OOBSICHEHMS
busznyeckux SBIECHUN B TMpUPOAE U Uil TNPUHATHS MPAKTUUYECKUX PpElIeHUH
B IIOBCEJIHEBHOM KU3HU;

OCBOEHHE CIOCOOOB pEIIeHMs Pa3MYHbIX 337ad C SBHO 3aJaHHON (U3NYECKOU
MOJIEJIbIO, 334, OPa3yMEBAIOIINX CAMOCTOSTEIbHOE CO3AaHne (PU3NUECKON MOJIeNH,
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a/JIeKBaTHOW YCIIOBUSIM 3a/1a4H;

MOHUMaHue GU3NIECKUX OCHOB ¥ MPUHIIATIOB JCHCTBUS TEXHUYECKUX YCTPOUCTB H
TEXHOJIOTHUECKHX MPOIIECCOB, MX BIUSHUSI Ha OKPYKAIOIIYIO CPEIY;

OBJIAJICHUE METOJaMHU CaMOCTOSITEIbHOTO IUIAHUPOBAHMS U MPOBEICHUS
bU3HYECKUX IKCIIEPUMEHTOB, aHAIN3a W WHTEPIpEeTau WHPOPMAIIUH, ONPEICICHUS
JIOCTOBEPHOCTH TOJYYEHHOTO Pe3yJbTaTa;

CO3/IaHME€ YCJIOBUU [UIsl Pa3BUTUS YMEHHI MPOEKTHO-HCCIIEI0BATEIbCKOM,
TBOPYECKOU IESATENBHOCTH.

Ha wusyuenne ¢usuku (06a30BBId ypOBEHb) Ha YPOBHE CpEIHEro OOIIero
obpaszoBanus orBoauTcs 136 wacoB: B 10 kimacce — 68 wacoB (2 waca B Hemeno),
B 11 xnacce — 68 yacoB (2 yaca B HEZIEIO).

[IpensiaraeMelii B mporpamme 1o pu3ukKe nepeyeHb Ja00paTOPHBIX U MPAKTUYECKUX
paboT ABISETCS PEKOMEHI0BAHHBIM, YUUTEINb JIelaeT BEIOOP MPOBEICHUS JIaA00PATOPHBIX
paboT U OMBITOB C YYETOM UHAUBUAYAIBHBIX OCOOCHHOCTEN O0yUarOIIMXCS.

JIro0ast pabovasi mporpaMmma JOJKHA MOJHOCTBIO BKIIIOYATh B CeOsl CO/EpIKaHUE
JTAHHOM MpPOTrpaMMbl IO (PU3HUKeE.

B oTnenbHbIX ciyyasx Kypc pu3nku 6a30BOro ypoBHS MOXKET U3y4daThCs B 00bEMe 204
gaca 3a nBa roga oOydenus (3 u B Heaemo B 10 m 11 kimaccax). B arom cimydae
yBeIMuuBaeTcsi He MeHee ueM /10 20 4 pe3epBHOE BpeMsl, KOTOPOE UCTIONIb3YETCs YUUTEIEM
JUIS U3yYEHUsI BOMPOCOB, TECHO CBS3aHHBIX C BBIOpAHHBIM MpoduiaeM OOyYeHHs, U
yBEJIMYUBACTCS yueOHasi HAarpy3Ka, OTBOAUMAs Ha U3yUYE€HNE MEXaHUKHU, MOJICKYIISIPHON
GU3MKKM M DJICKTPOJMHAMHUKH, 32 CUET paCHIMPEHHs Yucia JabopaTOpHBIX padboT
MCCTIEIOBATENILCKOTO XapaKTepa U YPOKOB PEIICHHs KAYeCTBEHHBIX U PAaCUETHBIX 3a7ad.

COILEP KXAHUE OBYYEHUA

10 KJIACC
Pa3znen 1. ®u3uka u MeTOAbI HAYYHOI0 MIO3HAHUS

®usnka — Hayka O npupoje. HaydHble METOIBI MO3HAHUS OKPYKAIOLIETO MUPA.
Pounb sKcnieprMenTa 1 TEOpUM B MPOLIECCE MO3HAHUS IPUPO/Ibl. DKCIIEPUMEHT B (PU3HKE.

MopnenupoBanue ¢Gu3MUEeCKUX SBICHUNM M TpoueccoB. Hayunble rumotessl.
dusznueckre 3aKOHbI U TEOPUHU. ['paHHIIBI MPUMEHUMOCTH (PU3MUECKUX 3aKOHOB.
ITpuHIUIT COOTBETCTBUS.

Ponbs u Mecto ¢uszuku B (hOpMUPOBAHUM COBPEMEHHOW HAYYHOW KapTHUHBI MUpAa,
B [IPAKTUYECKON IEATEIBHOCTH JIFOACH.
Jlemoncmpayuu

AHanoroBble U HU(PPOBbIE U3MEPUTENbHBIE MPUOOPHI, KOMITBIOTEPHbBIE JATUUKH.

Pa3zgen 2. Mexanuka
Tema 1. Kunemamuka
Mexaunueckoe aBrxenne. OTHOCUTEILHOCTh MEXAHUYECKOT0 ABxkeHuA. Cucrema
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orcuéra. Tpaekropus.

[lepemenieHue, CKOpOCTh (CpeHssl CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHUE
MaTepUaJIbHOW TOYKH, HMX IPOCKUMH HA OCH CHUCTeMbl KoopauHar. CloxeHue
NIEPEMELICHUM U CII0)KEHUE CKOPOCTEN.

PaBHOMEpHOE ¥ pPaBHOYCKOPEHHOE TpsIMOJIMHEHHOE nBrkKeHHe. | paduku
3aBUCHMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NEPEMEILICHHUS] MaTEPUAIbHON
TOYKHU OT BPEMEHH.

CBo0OoHOE nTajieHHE. Y CKOpEHUE CBOOOJHOTO MaACHHUS.

KpuBonunennoe npuxeHue. /[[BUKeHHME MaTEepUaIbHOM TOYKH IO OKPYKHOCTH
C IIOCTOSIHHOM 110 MOZYJIXO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JINHEHHAsA CKOpOCTh. [lepuon
¥ yactota oOpamieHus. LleHTpocTpeMuTeNnbHOE YCKOPEHHE.

TexHuyeckue ycTpoucTBa U MPAKTUYECKOE NMPUMEHEHHUE: CIUAOMETD, IBUKCHUE
CHapsJ0B, LICIIHbIE U PEMEHHBIE IIEPEIAUN.

Jlemoncmpayuu

Mopens cucTeMbl OTCUY€Ta, WIUIIOCTpAlUs KUHEMATUYECKUX XapaKTEPUCTHUK
JIBHYKEHUS.

[IpeoOpa3oBaHue ABMKEHUHN C UCIIOJIB30BAaHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AyX€ U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGnronenue paBuxkeHUs Tena, OpOIIEHHOIO IOJA YIJOM K TOPU3OHTY H
TOPU30HTAJIBHO.

N3mepenne yckopeHusi CBOOOIHOTO NaJeHUSI.

Hanpasnenue ckopocTy pyu ABUKEHUH 1O OKPYKHOCTH.

Yuenuueckuu sxcnepumenm, nabopamopuvie pabomul

N3ydyeHne HEPAaBHOMEPHOIO MBWKEHUS C LEIBI0 OIPEACIICHU MIHOBEHHOU
CKOPOCTH.

HccnenoBanne  COOTHONIEHUS  MEXKIYy  NYTAMH, [POWJIECHHBIMH  TEJIOM
3a MOCJIEI0BATEIbHBIE PABHBIE POMEKYTKH BPEMEHH MPU PABHOYCKOPEHHOM JIBUKECHUU
C HaYaJIbHOW CKOPOCTHIO, PABHOW HYJIIO.

N3ydyeHne nBWKEHUS MIApUKA B BSI3KOM KUIKOCTH.

N3yuenune nBmkeHMs TeIa, OPOIIEHHOTO TOPU30HTAIILHO.

Tema 2. lunamuxa

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

Macca tena. Cuna. Ilpunuun cynepno3uumu cui. Bropoil 3akon HproToHa
JUI MaTepualibHOM TOUKHU. Tperuit 3akoH Hpr0TOHA [1U1 MaTepUaIbHBIX TOYEK.

3akoH BcemupHoOro tsarorenus. Cuia tsokectu. llepBas kocmuyeckass CKOpOCTb.

Cuina ynpyrocrtu. 3akoH I'yka. Bec Tena.

Tpenue. Bunbl TpeHusi (mokosi, ckojibkeHus, kadeHus). Cuna tpenus. Cyxoe
Tperne. Cuiia TpeHHs CKOJIbXKEHUs U cuiia TpeHus nokos. Koadduument tpenns. Cuna
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CONPOTHUBJIEHUS IPU IBM>KEHHUH TEJIA B )KUIKOCTH WIIN ra3e.

[TocTynarensHoE U BpamaTeNbHOE ABUKEHUE A0COIIOTHO TBEPAOTO TENA.

MOMEHT CHJIbI OTHOCHUTENIBHO OcU BpalieHus. [1lnedo cumbl. YciioBus paBHOBECHUS
TBEPAOTO Tena.

TexHHUeCcKHe yCTPOICTBA U MPAKTUYECKOE TPUMEHEHUE: MOAIINITHUKY, JBUKEHUE
MCKYCCTBEHHBIX CITyTHUKOB.
Jlemoncmpayuu

SIBiieHMEe MHEPLIUU.

CpaBHeHHE Macc B3aUMOJIEHCTBYIOIIUX TEN.

Bropoi 3akon HeroToHa.

N3mepenue cuil.

CrnoxxeHue cui.

3aBUCUMOCTb CHJIBI YIIPYTOCTH OT A€(POpMaluu.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOIBEME U AJCHUH.

CpaBHEHHE CUJT TPEHHUSI IOKOS, KAUEHHS U CKOJIbKEHUSI.

VYcnoBus paBHOBeCHs TBEPIOTO Tesla. Bupl paBHOBECHS.
Yyenuueckuii sxcnepumenm, nabopamopmvie pabomsi

N3yuenue nBmxeHus: Opycka Mo HaKJIIOHHOM MJIOCKOCTH.

HccnegoBanue 3aBUCUMOCTH CHJI  YIIPYTOCTH, BO3HHUKAKOIIMX B MPYXUHE U
pEe3UHOBOM 00paslie, oT ux fedopMaluu.

HccenenoBanue yciaoBUil paBHOBECHS TBEPIOTO TeJA, UMEIOUIETO OCh BPALLICHUS.

Tema 3. 3akoHbl cOXpaneHus 8 MexaHuke

NMnynbc MaTepuanibHOM TOYKH (Te€a), CUCTEMbl MaTepUANIbHBIX TO4eK. Mmmyibe
CWIbl M W3MEHEHHWE HMITyJbCa TeJa. 3aKOH COXPaHEHUs HMIyJbca. PeakTuBHOE
JIBUKECHHUE.

PaboTa cusnbl. MOIIHOCTB CHUITBL.

Kunetnueckass »Heprus MarepuaibHOM TOYKd. Teopema 00 W3MEHEHUU
KUHETHUYECKOUN YHEPTHUHU.

[TorenumanbHas sHeprud. [loTeHimanbHast 3HEprus ynpyro aedopMHUpOBaHHOM
npyxuHbl. [loTeHInanpHas SHeprus Teja BOJIM3U MOBEPXHOCTH 3EMIIH.

[ToTeHuanpHBIC U HETIOTEHITUATBLHBIE CUJIbI. CBSI3b PAOOTHI HEMOTEHITUATHHBIX CHJT
C U3MEHEHUEM MEXaHUYECKON YHEPTUH CUCTEMBI TEJl. 3AKOH COXPAHEHUSI MEXAHUYECKON
DHEPIUH.

Yupyrue v Heynpyrue CTOJIKHOBEHUS.

TexHnueckne yCTpPOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: BOJIOMET, KOIED,
MPYKUHHBIN MTUCTOJIET, IBUKECHUE PAKET.
Jlemoncmpayuu

3aKOH COXpaHEHHUsI UMITYJIbCA.

PeakTuBHOE IBMKEHHUE.

[lepexon mOoTEeHIIMANBHON SHEPTUN B KWHETHUECKYIO U 00paTHO.
Yyenuueckuii sxcnepumenm, nabopamopmvie pabomol



N3ydenne abCOIOTHO HEYNPYTOTo yAapa ¢ MOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX
MasITHUKOB.

HccnenoBanue cBs3u pabOTHI CUIIBI C U3MEHEHHEM MEXaHWYECKOW SHEPTUu Teja
Ha [IPUMEpE PACTSHKEHHS PE3UHOBOTO JKI'YTa.

Paznen 3. MousiekyasipHasi pu3uKa U TEPMOJAMHAMHUKA
Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUYECKOU Meopul

OCHOBHBIE TIOJOXKEHUSI MOJICKYJISIPHO-KUHETUYECKOM TEOPUM M HX OMBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. [duddys3us. Xapakrep ABIKEHHS U
B3aUMOJECICTBUS YaCTHUIl BelecTBA. MoesIn CTPOEHHUSI Ta30B, KUIKOCTEN U TBEPBIX TEN
1 00BSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojeieil. Macca u pa3Mephbl MOJICKY L.
KommuecTBo Bemectna. [ToctositHHas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa um e€ wusmepenue. lllkana Temmeparyp
Llenbcus.

Mogens uaeanbHOro raza. OCHOBHOE YpaBHEHHUE MOJIEKYJIIPHO-KMHETUYECKOU
TEOPUHU UJICATBHOTO raza. AOCONIOTHASI TEMIIEpaTypa Kak Mepa CpeIHEH KUHETUUECKOM
SHEPIruM TEIUIOBOrO JBMKeHUsI vacTull raza. lllkama temneparyp KenpBuna. ['azoBbie
3akoHbl. YpaBHeHHe MenaeneeBa—Knaneiipona. 3akon J[lansToHa. M3omponeccsl
B MJI€aJIbHOM Ta3e C MOCTOSTHHBIM KOJIMYECTBOM BellecTBa. [ paduueckoe npencrabieHue
U30IPOIIECCOB: U30TEpMa, U30X0pa, n3o0apa.

TexHuyeckue  ycTpoWcTBAa UM NPAKTHUYECKOE  NPUMEHEHHE:  TEPMOMETD,

O6apomertp./Jemoncmpayuu

OnbIThI, TO0Ka3bIBAIOIINE JUCKPETHOE CTPOEHUE BellecTBa, (oTorpaduu MOieKyl
OPraHUYECKUX COETUHECHUMU.

OmnbiTel 0 AU Y3UH KUIKOCTEN U Ta30B.

Mopens OpOyHOBCKOTO JIBHUKEHUS.

Mogens onbita TepHa.

OnbIThI, TOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOECHCTBHS.

Mogens, WIUTIOCTPUPYIOIIas MPUPOY IaBICHUS Ta3a HA CTEHKU COCYya.

ONBITHI, WUTFOCTPUPYIOIINUE YPABHEHNE COCTOSIHUSI MJI€aTbHOTO ra3a, U30MPOIIECChI.
Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi

Ornpenenenre Macchl BO3IyXa B KJIACCHOM KOMHATE Ha OCHOBE M3MEPEHUN 00BhEMa
KOMHATBI, IaBJICHUSI U TEeMIIEPaTyphl BO3/IyXa B HEH.

Hccnenoanue 3aBUCUMOCTH MEK/Ty ITapaMEeTPAMH COCTOSIHUSI Pa3pE’KEHHOTO rasa.

Tema 2. Ocnogvt mepmoOuUHaAMUKU

TepMoauHamMuueckass cucreMa. BHYTpeHHSE SHEPIUsl TEPMOJAMHAMHYECKOU
CUCTEMBI M crocoObl €€ u3MeHeHus. KoymuecTBo Temnotel M pabota. BHyTpeHHss
DHEPIusi OJHOATOMHOTO MAEANBHOTO rasa. Buael Teronepenadn: TEILUIONPOBOJHOCT,
KOHBEKIIMS, M3JIy4eHHUE. Y AenbHasg TEIUIOEMKOCTh BemiecTtBa. KoMuecTBO TEIUIOTHI
IIpU TEIJIONEPEaAye.

[Tonstue 06 agnabaTHOM mporiecce. [lepBriii 3akoH TepMoanHaMuku. [Ipumenenue
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NEPBOrO 3aKOHA TEPMOJIMHAMHUKM K H3omporeccaM. ['paduueckas WHTEpHpeTaIys
paboThI raza.

Bropoii 3akoH TepmoauHamuku. HeoOpatuMocTh MpoLeccoB B IPUPO/IE.

TeruoBble MammHbl. [IpuHIMOBL elcTBUS TemoBbIXx MamuH. [IpeoOpa3zoBanus
SHEpPruu B TEIUIOBbIX MamuHaX. KosdduiimenT mone3noro aeiicTBus TEMIOBOM MaIIHHBI.
[Mukn KapHo m ero xo3hdUIMEHT TOJE3HOTO JCUCTBUSA. DKOJIOTHYCCKUE MPOOIEMBI
TEIJIO3HEPIETUKU.

TexHnuecKue yCTpOKWCTBAa U IIPAKTUYECKOE IPUMEHEHUE: IBUTaTEIb BHYTPEHHETO
CropaHus, ObITOBOW XOJOIUIbHUK, KOHIUIIUOHED.

Jlemoncmpayuu

N3meHeHne BHYTpPEHHEN 3HEPruu Tena MPHU COBEPUIEHUH PaOOThI: BBUIET MPOOKH
u3 OYTBUIKU TOJ IEHCTBUEM CKAaTOrO BO3JyXa, HarpeBaHue 3upa B JATYHHOU TpyOKe
nyTEéM TpeHHUs (BUICOJEMOHCTPAIIHS).

N3meHeHne BHYTpPEHHEW >HEpruM (Temreparypbl) Tella Mpu TeIulonepeaaye.

OneIT N0 a1MadaTHOMY PACIIUPEHUIO BO3/AyXa (OIBIT C BO3YIIHBIM OTHUBOM).

Mopenu mnapoBoil TypOWHBI, JBUTraTeNsl BHYTPEHHETO CrOpaHusi, PEaKTUBHOIO
JIBUTATEJIS.

Yuenuueckuu sxcnepumenm, nabopamopuvie pabomul

N3mepenue yaelnbHON TEIIOEMKOCTH.

Tema 3. Azpecamnuvie cocmoanusn eeujecmea. Pazoswvle nepexoovt

ITapoobOpa3oBanue u KoHjaeHcaius. lcmapenue u kuneHue. AOCONIOTHAs H
OTHOCHUTEJIbHASI BJIAXKHOCTh BO3dyxa. HackimeHnnslii map. VYjenpHas Teruiora
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhl KUTICHUS OT JIaBJICHUS.

Teépnoe Ttemo. Kpucrammmueckue u amopdHble Tena. AHU30TPOMHS CBOWCTB
kpuctamioB. JKugkue kpuctamwibl. CoBpeMeHHbIE MaTepualibl. IlnaBrmeHue u
KpUCTAILTM3AIMA. Y IeTbHas TeIioTa riaBieHus. CyoauMarnus.

YpaBHEHHUE TETIOBOrO OajaHca.

TexHuuecKkre yCTponCTBa U MPAKTUUECKOE MPUMEHEHHUE: TUTPOMETP U IICUXPOMETD,
KaJOPUMETP, TEXHOJOTUU TMOJIYYEHHS] COBPEMEHHBIX MaTepuajioB, B TOM YHUCIIC
HAaHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACHIILICHHBIX MMApOB.

Kunenue npu noHW>KEHHOM JaBJICHUH.

Crioco0Obl M3MEpEeHUs BIAXKHOCTH.

HaOnronenue HarpeBaHus U MIaBJICHUS KPUCTATMYECKOTO BEIIECTRA.

JleMOHCTpanust KpUCTaJIOB.

Vuenuueckuii axcnepumenm, 1abopamopusle pabomoi

N3MepeHne OTHOCUTENIBHOM BIIAXKHOCTH BO3/1yXa.

Paznen 4. DnekTpoauHAMUKA
Tema 1. dnekmpocmamuka
DneKkTpu3anus Tel. DIEeKTpUUecKuid 3apsia. J[Ba BHIA 3IEKTPUUYECKUX 3apsiioB.
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[IpoBOAHUKH, NUAIEKTPUKUA U MOJYNPOBOJHUKU. 3aKOH COXPAHEHUS AIEKTPUUYECKOTO
3apsna.

B3aunmogeiictBue 3apsinoB. 3akoH KyioHa. ToOYeudHBIA 3IEKTPUYECKUN 3apsi.
DnekTpuueckoe noJie. Hanpssxk€HHOCTH 35ekTpruaeckoro nosst. [Ipuniun cynepno3suuuu
ANEKTPUYECKUX Mosiel. JIMHuM HanpsHKEHHOCTH 3IEKTPUYECKOTO TOJIA.

PabGora cun snekrpocratmyeckoro mnotiga. [lorennuan. Pa3HOCTh MOTEHIMANOB.
[IpOBOAHUKM © JUAJEKTPUKKA B DJIEKTPOCTATUYECKOM IMoje. JludnmeKkTpudeckas
MIPOHUIIAEMOCTb.

OnekTpoéMKocTh. KoHaeHcarop. DIEKTpOEMKOCTh IUIOCKOTO KOHIEHCATOpa.
OHeprus 3apsLKEHHOT0 KOHIAEHCATopa.

TexHuyeckne yCTpOHMCTBA H  MPAKTUYECKOE IPUMEHEHHUE:  DJIEKTPOCKOIL,
ANEKTPOMETP,  IJIEKTPOCTATUYECKAs]  3allluTa,  3a3€MJICHHE  DJIEKTPOIPUOOPOB,
KOH/JIEHCATOp, KOMMPOBAJIbHBIN anmnapar, CTpYHHbBIN IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO M IPUHLIMI IEHUCTBUS JJIEKTPOMETPA.

B3anmoneiicTBre Ha3IEKTPU30BAHHBIX TEJ.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEI.

[IpoBOTHUKH B 3J€KTPOCTATUYECKOM TIOJIE.

DIIEKTpPOCTaTUYECKAs 3aLIUTA.

JIMBIIEKTPUKY B 3JIEKTPOCTATUYECKOM II0JIE.

3aBUCUMOCTB NIEKTPOEMKOCTH INIOCKOTO KOHACHCATOpa OT ILIOIIAIH IIJIaCTHH,
PACCTOSIHUS MEXIY HUMH U TUDJIEKTPUYECKON MMPOHUIIAEMOCTH.

OHeprus 3apsLKEHHOTO0 KOHJIEHCATOopa.
Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3mepeHne 31eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannstit 3n1exkmpuyveckuii mox. Toku 6 paznuunvix cpeoax

DJIEKTPUYECKUM TOK. Y CIOBUS CYIIECTBOBAHUS BJIEKTPUUECKOTO TOKA. MICTOUHUKH
tToka. Cuna Toka. [locTosAHHBII TOK.

Hanpspxkenue. 3akon OMa Jy1s yyacTka 1enu.

DJIEKTPUYECKOE  COMPOTUBIICHUE.  YIEIbHOE  CONPOTUBIICHUE  BEIIECTBA.
[TocnenoBaTenbHOE, MApAILIEIBHOE, CMEMIAHHOE COCIMHEHNE MPOBOIHUKOB.

PaboTa snexrpudeckoro Toka. 3akoH [[xoymns—JIena. MomHOCTb 3JEKTPUYECKOTO
TOKA.

DJIEKTPOJIBUKYIAsi CUJIa U BHYTPEHHEE CONMPOTUBICHUE MCTOYHUKA TOKA. 3aKOH
OmMa 17151 TOJTHOM (3aMKHYTOM ) AiekTpuueckoit rienu. KopoTkoe 3aMbikaHue.

DJIEKTPOHHAS TPOBOJUMOCTD TBEPABIX METATIOB. 3aBUCUMOCTh COMPOTHUBIICHUSA
METaJJIOB OT TeMIiepatypbl. CBEpXIPOBOIUMOCTb.

DJIEKTPUYECKHM TOK B Bakyyme. CBOMCTBA 3JICKTPOHHBIX MTYYKOB.

[TonynpoBoauuku. CoOGCTBEHHAsI M IPUMECHAsI TPOBOJIUMOCTH TTOJTYTIPOBOIHUKOB.
CaoiicTBa p—n-niepexona. [lomynpoBoaAHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUM TOK B PACTBOPAX U pacilyiaBax 3JAEKTPOIUTOB. DIEKTPOTUTHUECKAS
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JUccolManus. JIEKTPOIIN3.

DnexkTpuyeckuid ToK B ra3zax. CamMOCTOSATEIbHBIN U HECAMOCTOSATEIBHBIN pa3psl.
Momnnus. I1nazma.

TexHMUecKue yCTpOMCTBAa U NMPAKTHYECKOE NTPUMEHEHHUE: aMIIEpMETP, BOJIBTMETD,
peocTaTt, UICTOYHUKH TOKA, 3JIEKTPOHArpeBaTeNIbHbIE PUOOPHI, JIEKTPOOCBETUTEIbHBIC
npuOOpbl, TEPMOMETP  CONPOTHUBICHMS, BaKyyMHBI AHOI, TEPMHUCTOPBI U
($OoTOPE3UCTOPHI, NOTYIPOBOJHUKOBBINA U0, TaIbBaHUKA.

Jlemoncmpayuu

N3mepenne cuitbl TOKa U HAPSIKEHUS.

3aBUCUMOCTb COIPOTHUBIICHHUS [IWIMHIPUYECKUX IIPOBOIHUKOB OT JUIMHBI, IUIOLIAINA
IIOTIEPEYHOr0 CEYECHHsI U MaTeprala.

CMmelnaHHOE COeIMHEHNE IPOBOAHUKOB.

[Ipsamoe  w3MepeHHe  INEKTPOABMKYHIEM  cuibl. KopoTkoe — 3aMbIkaHHe
raJbBaHUYECKOIO 3JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTB COITPOTHBIICHHS METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB DJIEKTPOIIUTOB.

NckpoBoit paspsa v MPOBOAUMOCTB BO3AYXaA.

OnHOCTOPOHHSIS TPOBOAUMOCTD JUOA.

Vuenuueckuii axcnepumenm, 1abopamopivie pabomol

N3yuenne cMENIaHHOTO COCTUHEHHSI PE3UCTOPOB.

W3mepenne dICKTPOJABIIKYIICH CHIIBI HWCTOYHHKA TOKAa M €ro BHYTPECHHETO
COTIPOTHUBJICHUS.

Habmronenue snekTpounsa.

MexnpeaMeTHbie CBSA3H

N3yuenue kypca ¢pusnuku 6a30Boro ypoBHs B 10 kjacce oCyIecTBISIETCS C YUETOM
COJIEPKATENIbHBIX MEXKIIPEAMETHBIX CBSI3€H ¢ KypcaMu MaTeMaTHKH, OMOJIOTUH, XUMUH,
reorpaduu ¥ TEXHOJIOTUHU.

Mesicnpeomemnvle  nowsimus, CBA3aHHBIE C W3YYEHHEM METOJOB HAy4HOTIO
NO3HAHMS: SIBJICHHUE, HAyYyHBIH (pakT, runoresa, pusnueckas BEIUUYHHA, 3aKOH, TEOPHS,
HaOJII0ICHUE, SKCIEPUMEHT, MOJEINPOBAHNE, MOJEIIb, U3MEPEHHE.

Mamemamuxa: pelieHUE CUCTEMbl YpaBHEHHH, JUHeWHas (QyHKuus, napadoia,
runepOosa, ux rpadukKu U CBOMCTBA, TPUTOHOMETpUUYECKHE (DYHKIIMH: CUHYC, KOCUHYC,
TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPHUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPBI M MX
IIPOEKLMU HA OCH KOOPJHUHAT, CJI0KEHUE BEKTOPOB.

Buonocus: mexaHuuyeckoe IBWKEHHE B >KMBOM mnpupoae, auddysus, ocmoc,
TEMJI0O00OMEH UBBIX OPraHU3MOB (BHJbI TEIUIONEpEAaun, TEIJIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJICHUS B KUBOM NPHUPOJE.

Xumus: TUCKPETHOE CTPOEHUE BEIECTBA, CTPOCHHE ATOMOB M MOJEKYJ, MOJIb
BEILECTBA, MOJISIPHASI Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEJ, KUIKOCTEW M Tra3oB,
IIEKTPUYECKUE CBOMCTBA METAJIJIOB, SJIEKTPOJIMTUYECKAS TUCCOLMALNS, TAIbBAHUKA.

I'eocpaghus: BIa)XHOCTb BO3lyXa, BETPBL, 0APOMETP, TEPMOMETP.
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Texnonoeus: mpeodpazoBaHuE ABIKEHUN C MCHOJB30BAHMEM MEXAHHU3MOB, YUET
TPEHUsI B TEXHUKE, TMOJIIUIHUKNA, MCIOJb30BAHUE 3aKOHA COXPAHEHUS HMITYJIbCA
B TEXHUKE (pakera, BOJOMET U JAPYTrHUE), IBUTATEIb BHYTPEHHErO0 CropaHus, mapoBas
TypOuHa, OBITOBOM XOJOAUIbHUK, KOHJTUIIMOHED, TEXHOJIOTUN TIOyYEeHHSI COBPEMEHHBIX
MaTepuajioB, B TOM YHUCJIE HAHOMATEPHAIOB, 1 HAHOTEXHOJIOTUHU, JIEKTPOCTATUYECKAs
3allliTa,  3a3eMJICHHE  JJEKTpONpuOOpOB,  KCEPOKC,  CTPYWHBIH  TPHUHTED,
AIIEKTPOHArpeBaTeNIbHbIe TPUOOPHI, JIIEKTPOOCBETUTEIBHBIE TPUOOPHI, TAIbBAHUKA.

11 KJIACC
Pasznen 4. DnekTpoauHAMHUKA
Tema 3. Maznummnoe none. I1eKmpomazHumMHaAA UHOYKUUS

[TocrosiHHbIE MarHuThl. B3anMonelicTBUE MNOCTOSHHBIX MarHUTOB. MarHuTHOe
noyie. Bekrop MarHUTHOW WHAYKUMH. lIpuHUMI Cynepno3uliM MAarHUTHBIX MOJEH.
JIvann MarauTHOM HHAYKIMKU. KapTuHa IMHWI MarHUTHOM WHIYKIIMH TOJISI IOCTOSIHHBIX
MAarHUTOB.

MarauTtHoe 1mojie MpoBOJAHUKA ¢ TOKOM. KapThHa JIMHUN MHIYKIIMA MAarHUTHOTO
MOJIS1 NTMHHOTO MPSIMOTO MPOBOJHUKA U 3aMKHYTOT'O KOJIBLIEBOTO IIPOBOIHUKA, KATYIIKH
¢ TokoM. OnbIT OpcTena. BzaumoaericTBrue NpoOBOAHUKOB C TOKOM.

Cuna AMmnepa, e€ MOlyJIb M HallpaBJICHUE.

Cuna Jlopenua, €€ MOIynb W HampaBiCHUE. [[BMKEHHE 3apsiKEHHOM YaCTHUIIbI
B OJIHOPOJIHOM MarHUTHOM noJje. Pabora cunsl Jlopenna.

SIBiieHuEe 3nEeKTPOMAarHUTHOM MHAYKIMHU. [IOTOK BEKTOpa MAarHUTHOM WHAYKLIHH.
DJIEKTPOJABHUKYIIAs CUJIa MHAYKIMH. 3aKOH 3JIEKTPOMAarHuTHOM nHaAykuuu dapanes.

BuxpeBoe snekTpuueckoe —mojie.  OJNEKTPOABWXKYIIAs  Cwia  MHIYKIUU
B [IPOBOJIHUKE, IBMKYLIEMCS IMOCTYNATEIbHO B OJJTHOPOJHOM MarHMTHOM IIOJIE.

IIpaBuio Jlenna.

NHnykTuBHOCTB.  SIBIeHME  CAaMOMHAYKUMH.  OJEKTPOABHKYLIAs  CHJIA
CaMOMHAYKIIHH.

DHEprusi MArHUTHOTO MOJIA KATYIIKH C TOKOM.

DJIEKTPOMAarHUTHOE TOJIE.

TexHn4ecKkne yCTpOMCTBA M MPAKTUUYECKOE MPUMEHEHHE: MTOCTOSHHBIE MAarHUTHI,
AJEKTPOMArHUTHI,  JJIEKTPOJBUIATENb,  YCKOPUTEIM  DJIEMEHTAPHBIX  YaCTHL,
WHYKIIMOHHAS TIE€Yb.

Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHUE JIEKTPOHHOTO IMyYKa MATHUTHBIM TOJIEM.

JIMHUM MHIYKIIUA MAarHATHOTO TOJISI.

B3anmoneiicTBue AByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JevictBrue cuibl JIopeHia Ha HOHBI AJIEKTPOJIUTA.

SIBNeHNE SJIEKTPOMATHUTHOW UHIYKIIUH.

[IpaBuno Jlenua.
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3aBUCUMOCTh 3JEKTPOJABIXKYLIEH CHJIBI HWHIAYKUUA OT CKOPOCTH H3MEHEHUs
MAarHUTHOI'O IOTOKA.
SIBneHNne cCaMOMHAYKIUU.
Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi
N3ydyeHne MarHuTHOrO NOJIsl KATYIIKHA C TOKOM.
Hccnenoanue eMCTBUS NOCTOSIHHOTO MarHATA HA PAMKy C TOKOM.
Hccnenosanue siBieHUs 3JIEKTPOMATHUTHON UHAYKIIHHU.

Pa3nen 5. Kosie0anus u BOJTHBI
Tema 1. Mexanuueckue u 31eKmpomMazHunHvle KOAe0aAHUA

Koneb6arenbnas cuctema. CBoOOOAHBIE MEXaHUUECKHE KoJebanus. ['apmMmoHndeckue
kosjebanus. [lepuon, yactora, ammnTyaa u ¢asza kojaedanuil. [Ipy uHHBIN MasgTHUK.
MarteMaTtuyeckuii MasiTHUK. YpaBHEHUE TapMOHHMUYeCKUX KoseOanuii. IIpeBpaienue
HHEPTUU MIPU TAPMOHUYECKUX KOJICOAHUSX.

Konebarenbubiii KOHTYp. CBOOOIHBIC SJIEKTPOMATHUTHBIC KOJICOAHHUS B UJI€AJIbBHOM
K0JIe0ATEeIbHOM KOHTYpE. AHAJOTHUSI MEXIYy MEXaHUYECKUMHU U 3JIEKTPOMArHUTHBIMU
konebanusiMu. @opmyna TomcoHa. 3akOH COXpaHEHMs] SHEPrUUM B HJCAIBHOM
KoJie0aTeIbHOM KOHTYPE.

[IpencraBieHre o 3aTyxawloIIUX KoJeOaHUSIX. BBIHYXIEHHbIE MEXaHUYECKUE
koseOanus. Pezonanc. BoiHyKI€HHBIE 3JIEKTPOMAarHUTHbIE KOJICOaHMUSL.

ITepemenHslil TOK. CHHYCOMAANBHBIN MEPEMEHHBIN TOK. MOIIHOCTh TEPEMEHHOTO
TOKa. AMIIIUTYTHOE U IEUCTBYIOIIEE 3HAUCHHUE CUJIBI TOKA U HAIIPSHKEHUS.

Tpancpopmarop. I[lpousBoacTBO, Tepemadya W MOTPEOJICHHWE DIICKTPUUECKOU
DHEPruM. OKOJIOTMYECKHE PHUCKM IIPU NIPOU3BOIACTBE JIIeKTpod3Hepruu. Kymberypa
MCIIOJIb30BaHUs DJIEKTPOIHEPIUU B MIOBCEAHEBHOM KU3HMU.

TexHuyeckue ycTporucTBa U MPAKTHUYECKOE TPUMEHEHUE: DIEKTPUUYECKUN 3BOHOK,
reHepaTop MEPEMEHHOI0 TOKa, JIMHUM JJIEKTpoIepeaay.
Jlemoncmpayuu

HccnenoBanne mnapaMeTpoB KoseOaTeNbHOM cuCTeMbl (MPYKUHHBIM — WUIU
MaTEeMaTUYECKUI MASITHUK).

Habmronenue 3aryxaromux KojieOaHHH.

HccnenoBanue cBOMCTB BEIHYKACHHBIX KOJIEOaHUIA.

Habmonenue pe3onanca.

CB0OOHBIC JIEKTPOMArHUTHBIEC KOJICOAHMSI.

OcuumnorpaMMbsl  (3aBUCUMOCTH  CHUJIBI TOKa W HalpsHKEHUS OT BPEMEHH)
JUTS DJIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3onanc 1mpum  mocienoBaTENbHOM — COEIMHEHUM — PE3UCTOpPA,  KATYLIKH
WHIYKTUBHOCTHU Y KOHJIEHCATOPA.

Mopens JIMHUM 3JIEKTPOIIEpEIayn.
Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

HccnegoBanue 3aBUCUMOCTH MEPUO/Ia MAJIBIX KOJIEOAHUM rpy3a HA HUTH OT JJIMHbI
HUTU U MACCBI IPy3a.

HccenenoBanne nepeMEeHHOr0 TOKA B LIENU U3 ITOCIEA0BATEIBHO COEAMHEHHBIX
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KOHJIEHCATOpa, KaTyLIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMmpoOMAazHUNIHbLE 60JIHbL

MexaHuueckue BOJIHBI, ycinoBusA pacnpocTtpanenus. Ilepuwon.  Ckopocth
pacnpocTpaHeHusl U JjiHa BOJIHbIL. [lonepeunsie u mpo1oibHbIE BOJIHBL. MHTEpdepeniius
U Audpakiys MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. I ' poMkocTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.

DONEeKTPOMArHUTHBIE BOJHBL. YCIOBUS H3JIYYEHHUS DJICKTPOMATHUTHBIX BOJIH.
B3aumuas opuenranus BexktopoB E, B, vV B anektpomarnuTHO# BomHe. CBolcTBa
AJIIEKTPOMATrHUTHBIX BOJH: OTPa)KEHUE, IMpEJIOMIICHUE, TMoysgpu3aius, AudpaxKius,
unTepdeperius. CKopocTb JIEKTPOMArHUTHBIX BOJIH.

[llkama 3JeKTpOMarHUTHBIX BOJH. [IpuMeHeHHe HSJIEKTPOMArHUTHBIX BOJH
B TEXHUKE U OBITY.

[TpuHIMIIBI pagUOCBS3H U TelaeBUACHUA. Pagnonokanus.

DNEeKTPOMArHUTHOE 3arpsI3HEHNUE OKPYKAIOIIEH CPEIbl.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE NPUMEHEHUE: MY3bIKaJIbHbIE
WHCTPYMEHTHI, YJIbTPa3BYKOBas [MAarHOCTHKAa B TEXHWKE W MEIUIIMHE, panaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, TenedoH, CBY-neus./Jemoncmpayuu

O0pa3zoBaHue 1 pacIpPOCTPAHEHUE MOMEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

Konebmomieecs Tesio Kak HICTOYHUK 3BYKa.

HaGnronenue otpakeHus: M NpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Ha6nronenue narepdepeHunu u THPpakuu MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

HaGnronenue cBs3M rpOMKOCTH 3BYKa M BBICOTHI TOHA C aMILTUTYJI0M M 4YaCTOTOM
KOJICOaHMIA.

UccnenoBanne CBOMCTB AJEKTPOMArHUTHBIX BOJIH: OTPAKEHUE, MPEIOMIIEHHUE,
noJisipu3aIys, TuPpaxius, uHTephepeHITus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsamMonrHerHOE pacupOCTpaHEHHUE CBETA B OJTHOPOJHOM
cpene. Jlyd cBera. ToueuHbIil HICTOYHHK CBETA.

OTtpaxenue cBeTa. 3akoHbl oOTpaxeHus cBeTa. llocTpoeHue wu3z00pakeHUi
B IJTIOCKOM 3€pKaJIe.

[Ipenomiienne cBeTa. 3aKOHBI MPETOMJICHUS CBeTa. AOCOJIOTHBIM IMOKa3aTeb
npenoMiieHus. IlomHoe BHyTpeHHee oTpakeHue. llpenenbHbli  yroa MOJIHOTO
BHYTPEHHETO OTPAKEHMSI.

Hucnepcust ceeta. CinoxHblii coctaB Oenoro cseta. L[Ber.

Cobuparoiue 1 pacceuBaronue JUH3bl. ToHKas nuH3a. DOKYCHOE pacCTOSHUE U
onTHYECKas Cuila TOHKOW JuH3bL [locTpoeHue wu300pakeHHil B cOOMparOmUX U
pacceuBarolmux JuH3ax. PopMyra TOHKOM JIMH3BL. Y BEJIMUCHUE, JaBAEMOE JIMH30M.

[Ipenensl TPpUMEHUMOCTH TEOMETPUUECKON ONTHUKH.

BonnoBas ontuka. UnaTepdepenius cBera. KorepeHTHbIE MCTOYHUKH. Y CIOBHS
HAOJIOICHUS MaKCUMyMOB M MHUHHUMYMOB B MHTEP(PEPEHIIMOHHONW KapTUHE OT JBYX
CHUH(a3HBIX KOTEPEHTHBIX UCTOYHUKOB.
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HNudpakusa cera. udpakimonHas pemérka. YciaoBrUe HAOMIOJCHHUS TJIABHBIX
MaKCUMYMOB IpH MMaJICHU MOHOXPOMAaTHYECKOTO CBeTa Ha AUPPAKIIMOHHYIO PEIIETKY.

Ilonspusanus ceera.

TexHuyeckue ycTpoicTBa U MPaKTUUECKOE MPUMEHEHUE: OUKH, JTyTa, poToanmapar,
MPOCKITMOHHBIN amnmapar, MUKPOCKOTI, TEJICCKOI, BOJJOKOHHAS ONTHKA, AU(PPAKITHOHHASL
peleéTKa, NoJIApOuU..

Jlemoncmpayuu

[IpssmMonuHetHOE  pacnpoCTpaHEHUE, OTPaKCHUE U  MPEOMJICHUE CBETa.
OnTuyeckue npuOopsI.

[TonHOE BHYyTpeHHEE OTpaxeHue. Moaenb CBETOBOAA.

HccnenoBanue cBONCTB M300pakeHUH B JIMH3AX.

Mopenn MUKpOCKOIa, TEJIECKOIA.

Habmronenue unrepdepeHiuy cera.

Hab6nronenue nudpakium ceeta.

Habnronenue nucnepcuu cBeTa.

[TomydyeHue cnekTpa ¢ HOMOIIBIO TTPU3MBI.
[Tomy4yenue cnekTpa ¢ HOMOLIBIO0 AU(PAKIUOHHON PEIETKU.
Habmronenue nossipu3aiium cBera.

Yuenuuecxuii sxcnepumenm, 1abopamopuvle pabomol
N3mepenue nokazaresns npeoMeHUs CTeKIIa.
Uccnenosanue cBOMCTB M300pakeHUH B JIMH3AX.
Habnronenue nucnepcuu cBeTa.

Pa3nen 6. OcHOBBI crIeHAJIBLHONH TEOPUU OTHOCUTEIbHOCTH

I'pannupl IpUMEHUMOCTH KJIacCMyeckorm MexaHuku. [locTynarel crienuanbHOU
TEOPUH OTHOCUTEIIBHOCTH: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH CBE€Ta B BaKyyME,
MPUHITUIT OTHOCUTEIBHOCTH DUHIIITEHHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTU. 3aMEIJICHUE BPEMEHU U COKpalleHUe
JUTUHBL.

DHeprusi U UMITYJIbC PEIATUBUCTCKON YaCTHLIBI.

CBsi3b Macchl € SHEPTUE U UMITYJIbCOM PEISTUBUCTCKONM YaCTULbI. DHEPTHS TOKOS.

Pasznen 7. KBanToBasi pusuka
Tema 1. Jnemenmul K6aHmMoBOU ONMUKU

®otonbl. Popmyna [lnanka cBs3u 3HEprUM POTOHA C €ro YACTOTOW. DHEPrHUs H
UMITYJIbC (POTOHA.

OtkpeiTiie u uccnenoBanue (ororddexra. Onbitet A.I'. CromeroBa. 3aKOHBI
dbotorpdexra. YpaBuenue ODunmrteitHa g pororddexra. «KpacHas rpaHHIIa»
dbotorddexra.

JlaBnenue cBera. OnbiTel I1.H. JIeGenena.

XHUMHUYECKOE JIEUCTBUE CBETA.

Texnuueckue yCTpOMCTBA U  TPAKTUYECKOE TPHUMEHEHHUE: (HOTODIIEMEHT,
dboTomaTYNK, CoTHEUHAst OaTapesi, CBETOINOI.

Jlemoncmpayuu
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®otorh(hexT Ha yCTaHOBKE C ITMHKOBOH TUIACTUHOM.
Uccnenosanue 3akoHOB BHelTHEro Gportorddekra.
CBeToano.

Conneunas Gatapes.

Tema 2. Cmpoenue amoma

Mopens aroma Tomcona. OmbiTel Pesepdopma mo paccesHUIO 0-YacTHIIL.
[Tnanerapnas mojaens atoma. [loctynarsr bopa. Mznyyenue u norsioiieHne GOTOHOB pU
NIEPEX0/I€ aTOMA C OJTHOTO YPOBHS 3HEPTUH Ha Apyroi. Buasl ciektpoB. CriekTp ypoBHEN
HHEPIUM aToOMa BOAOPOAA.

BonnoBeie cBoictBa wactuil. Bosmbl ne bpounsa. KopnyckyispHO-BOTHOBOU
JyaJInu3M.

CHOHTaHHOE 1 BBIHYKJIEHHOE U3JIy4YCHHE.

TexHuyeckne ycTpoucTBa M NMPAKTUYECKOE NMPUMEHEHUE: CIIEKTPAJIbHbBIN aHaJu3
(crieKTpOoCKoOI), J1a3ep, KBAHTOBBIM KOMIIbIOTED./[emoncmpayuu

Mopens onbita Pesepdopra.

Ornpenenenue NIMHBI BOJIHBI J1a3epa.

HabitoieHue muHeuaThIX ClIEKTPOB U3ITyYEHUSI.

Jlazep.
Yuenuueckuii skcnepumenm, nabopamopmsie pabomsi

Ha6nronenue nuHelyaToro CrexkTpa.

Tema 3. Amomnoe s0po

OKCIEPUMEHTBI, JOKa3bIBAIOIIME CIOKHOCTb CTpoeHus sanpa. OTKpsITHE
paanoakTuBHOCTH. OmnbITel Pesepdopaa mo ompeneneHrio cocTaBa pagdOaKTUBHOTO
u3nydenus. CBoicTBa anb(a-, OeTa-, ramma-u3nydeHus. BivsHue paguoakTHBHOCTH Ha
YKUBbBIE OPTaHU3MBI.

OtkpeiTHE TIpoTOHa W HeWTpoHa. Hykionnas wmomens siapa [eiizeHOepra—
NBanenko. 3apsan sapa. MaccoBoe uucio saapa. M30Tomnsl.

Anb(a-pacnaa. DIEKTPOHHBIN U MO3UTPOHHBIA OeTa-pacnaj. ['aMMa-u3iydeHue.
3aKOH paIMOAKTUBHOIO pacnaja.

DHeprus CBA3M HYKJIOHOB B siipe. SnepHble cuibl. JlegekT Macchl siapa.

SnepHble peakuuu. JleneHue u CUHTES sIep.

SAnepubiit peaktop. Tepmosinepublii cunTe3. [IpobiieMbl U MEPCHIEKTUBHI SIACPHOMN
HHEPreTUKHU. DKOJIOTHYECKUE ACIIEKTHI IAEPHON SHEPTrEeTUKH.

DneMeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

Meroabsl  HAOMIOAEHWST M PETUCTPALMM  BJEMEHTApHBIX  YACTHII.

dyHaMeHTaIbHBIE B3aUMOICHCTBUA. ENMHCTBO (hU3MveCcKoil KapTHHBI MUpA.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IIPUMEHEHHE: N03UMETp, Kamepa
Buibcona, sigepHbiii peakTop, arToMHasi bomoa.
Jlemoncmpayuu

CUY€TunK MOHU3HUPYIOIINX YACTHLI.
Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

HccnenoBanue TpekoB 4acTHIL (IO TOTOBBIM (hoTOrpadusim).
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Pa3nes 8. DiieMeHTHI ACTPOHOMHHU U ACTPOPU3UKHU

Dranbl pa3BUTUA acTpOHOMHUH. [IpuKIiIagHOE 1 MUPOBO33PEHYECKOE 3HAUECHUE
aACTPOHOMHUM.

Bun 3Bé€3nH0r0 HebGa. Co3Besnus, sipKue 3BE3/bI, TUIAHETHI, UX BUAMMOE JABIKECHHUE.

ConHeyHas cucreMa.

Connne. ConHeunas akTUBHOCTB. McTounuk 3Heprun ComnHia v 3B€37. 3BE31bI, UX
OCHOBHBIE XapaKTEPUCTUKH. J[narpamma «CIeKTPaJIbHBIN KIIACC — CBETUMOCTBY. 3BE3/1bI
IJIABHOU ITOCJIEI0BATEIBbHOCTH. 3ABUCUMOCTD «Macca — CBETUMOCTB) IS 3BE3]T IVIABHOU
IIOCJIEIOBATEIbHOCTH. BHyTpeHHee cTpoeHue 3BE3a. COBpEMEHHBIE NPEICTABICHUS
O IIPOUCXO0KICHNUHU U dBoMoLnN ConHIA U 3BE€3/1. OTanbl KU3HH 3BE3L.

Muneunsiii [1yts — Hama ["anmaktuka. [lomoxxenue u nerkenue CoiHua B ['anakTuke.
Tunel ranakTuk. Paguoranaktiuky u kBa3apsl. UEpHBIE IbIPHI B sAIpaxX FAIAKTHK.

Bcenennas. Pacmpenne Bceenennoit. 3akon Xa66ma. Pazberanuwe rajaakTHK.
Teopus bonbiioro B3peiBa. PEIMKTOBOE U3TyYEHHE.

Macmrabnas ctpyktypa Beenennoil. MetaranakTuka.

Hepeménnpie mpo6ieMbl aCTPOHOMUM.
Yuenuueckue nabnrooenus

Habmronenuss HEBOOPYKEHHBIM TJIA30M € HCIIOJB30BAaHUEM KOMITBIOTEPHBIX
MIPUJIOKEHUH IS ONIPEACIICHUS MOJIOKEHUS HEOSCHBIX 0OBEKTOB Ha KOHKPETHYIO JIaTy:
OCHOBHBIE c03Be3/11si CEBEPHOr0 MONYLIAPUS U SIPKUE 3BE3IBI.

Ha6nronenus B reneckon Jlynsl, mianer, Maeunoro [TyTu.

O0o01maroiee NOBTOPEHNE

Ponb ¢u3uku 1 acTpOHOMHUM B YKOHOMHUYECKOM, TEXHOJIOTHUSCKOM, COITMaIbHON H
TUYECKON cdepax NesATeTbHOCTH YeJIOBEKa, POJib U MECTO (DU3UKH U ACTPOHOMHH
B COBPEMEHHOW HAYYHOW KapTUHE MHpA, POJib (PU3NYECKOW TEOpUH B (OPMHPOBAHUU
MPEACTaBICHUM O (PU3NYECKON KapTUHE MHpPA, MECTO (PU3NYECKON KapTUHBI MHUpPa
B 00ILEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEICTABICHUIN O IPUPO/IE.

MexnpeaMeTHbie CBSA3H

N3yuenue kypca ¢pusuku 6a30Boro ypoBHs B 11 kjacce oCyIiecTBIsETCS ¢ yIETOM
COJIep KaTeNIbHBIX MEXITPEAMETHBIX CBSI3el C KypcaMu MaTeMaTHKU, OUOJIOTHH, XUMUH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemuvie noHsmusi, CBS3aHHBIE C HW3YYEHHEM METOJ0B HAy4YHOTO
MO3HAHUS: SIBJICHUE, HAYYHBIM (PakT, TUmoTe3a, pu3nyeckas BeJIMUWHA, 3aKOH, TEOPHS,
HaOJII0/ICHHE, YKCIIEPUMEHT, MOJICIUPOBAHKE, MOJICIIb, U3MEPEHHUE.

Mamemamuka: pellleHHEe CUCTEMbl YpaBHEHUM, TPUTOHOMETpPUYECKHUE (DYHKIIUU:
CHUHYC, KOCHUHYC, TAaHI€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOXKIECTBO,
BEKTOPbl M KX MPOCKUUM HAa OCH KOOPIHWHAT, CIIOKEHHE BEKTOPOB, IMPOU3BOJIHbBIC
AJIeMEHTapHBIX (QYHKIUH, TPU3HAKU MOJ00UST TPEYTOJLHUKOB, OMIPEACIICHUE TII0MIAIN
mI0ckux uryp u o6bEMa Te.

buonoeus: snexrpudeckue sIBICHUS B )KUBOM MPUPOJIE, KOJIeOaTebHbIE JTBUKEHUS
B JKMBOW MPHUPOJE, ONTHYECKUE SIBJICHUA B KUBOU NPUPOAE, ACHUCTBUE paadalUU
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Ha KUBbIE OPTAHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsA CTPYKTYpa TBEPJBIX TE,
MEXaHU3MbI 00pa30BaHUs KPUCTATUIMUECKON PEIIETKH, CIICKTPAIbHBIN aHATH3.

l'eoepagus: MarHUTHBIE TIONFOCA 3EMJIH, 3aJICKH MAarHUTHBIX Py, (GoTrochEmka
36MHOW MOBEPXHOCTHU, MPEACKAZAHUE 3EMIICTPIACECHUM.

Texnonocus: JNWUHUAKA  DIIEKTPOIIEpENAad, TEHEPATOP  IEPEMEHHOrO  TOKa,
AJIEKTPOIBUTATEIb, MHIYKIIMOHHAS M€4b, pagap, paauolpuEMHUK, TEJIEBU30p, aHTCHHA,
tenedon, CBYU-meub, NPOEKIMOHHBIA ammapar, BOJOKOHHAs OITHKA, COJHEYHAS
Oatapes.

IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHUSA IIPOI'PAMMBLI 110
OUBUKEHA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenune yyeOHOro mnpeamera «®Pu3uKa» Ha YPOBHE CpEeIHEro OOIIero
oOpa3zoBaHus (0a30BbI ypOBEHB) JOKHO OOECHEUYUTh JOCTHKCHHE CIICIYIOIINX
JUYHOCTHBIX, METAPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbBIX PE3YyJIbTAaTOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIngyHOCTHBIE pe3yJbTaThl OCBOCHMs Yy4eOHOTro mpeamera «Du3znka» IOJKHBI
OTpaXaTh TOTOBHOCTh M  CIIOCOOHOCTh  OOYYAIOIIUXCS  PYKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TO3MUIMEH JIMYHOCTH, CHUCTEMOM IICHHOCTHBIX
OpPUCHTAIIMH, TO3UTUBHBIX BHYTPEHHUX YOCKIECHNUM, COOTBETCTBYIOITUX TPAIUIIMOHHBIM
IICHHOCTSIM POCCHMCKOro OOIIeCcTBa, pacIIMPEHHE >KMU3HCHHOTO OIbITa W OIbITa
JESITEIbHOCTH B TMPOLECCE PEATN3alMM OCHOBHBIX HAIPaBJICHU BOCIHUTATEIBHOM
JIeSITeIbHOCTH, B TOM YHCJIE B YAaCTH:

1) rpaKIaHCKOro BOCIIMTAHUS:

c(OPMHPOBAHHOCTD IPAXKIAHCKOM MO3UIMKM OOYYAOMIETOCs KaKk aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUHCKOrO OOIIECTBA;

NOPUHATHE  TPAIUIMOHHBIX  OOIICUCTIOBEYECKMX  TyMaHUCTHYSCKUX U
JIEMOKPATHYECKUX [IEHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO JCATEIBHOCTh B HHTEpPECaX TIPakIaHCKOIO
00IIeCTBa, Y4aCTBOBATh B CAMOYITPABICHUU B 00pa30BaTEIbHOM OPraHU3aIlNH;

yYMEHHE B3aWMOJICHCTBOBATh C COLMAIBHBIMA HHCTHTYTaMH B COOTBETCTBHH C MX
(GYHKIHUSIMU U Ha3HAYCHUEM;

TOTOBHOCTH K TYMaHUTAPHOM U BOJOHTEPCKOM JAESITEIBHOCTH;

2) IATPHOTHYECKOI0 BOCITUTAHUSI:
c(hOpMHUPOBAHHOCTH POCCUUCKOM TPaKIaHCKON UACHTUYHOCTH, TATPUOTH3MA,
LIEHHOCTHOE OTHOILIEHWE K TOCYJApPCTBEHHBIM CHMBOJIAM, JOCTHKEHHUSIM
POCCUNCKHUX YUEHBIX B 00aCTH (DU3UKHU U TEXHUKE;
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3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS :

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TIOBEICHNS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYallMI0 W NPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYACh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJIE B
JESATEIIbHOCTU YYEHOT0;

OCO3HAHME JTUYHOTO BKJIa/Ia B IOCTPOCHUE YCTOMUYMBOTO OYIYIIETO;

4) 3¢TEeTHYECKOr0 BOCIIUTAHUS:
ACTETUYECKOE OTHOIICHUE K MUPY, BKIIFOYAsl ICTCTUKY HAYYHOTO TBOPYECTBA,
npucyiero Gu3n4ecKoi Hayke;

5) TPy10BOT0 BOCIIUTAHUSI

WHTEpEC K pasNMnyHbIM cepaM mpodecCHOHATBEHON MeATeTLHOCTH, B TOM YHUCIE
CBSI3aHHBIM C (DM3UKOM U TEXHHUKOM, YMEHHE COBEPINATh OCO3HAHHBIN BHIOOP OyyIieit
npodeccuu 1 peaaTnu30BbIBATh COOCTBEHHBIC JKU3HECHHBIC TIJIAHBI,

TOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JaCTH (DHU3UKH
Ha TIPOTSHKEHUN BCEH JKU3HU;

6) 9KOJI0THYEeCKOT0 BOCTIUTAHMS:

c(hOpMHPOBAHHOCTH IKOJIOTMUECKON KYJIBTYpPbl, 0OCO3HAHUE INI00AIBHOTO XapaKTepa
HKOJIOTMYECKUX MPOOIEM;

IIJIJAHUPOBAHUE U OCYLLIECTBIICHUE ACHUCTBUM B OKPYKAIOLEH Cpelie Ha OCHOBE
3HAHUSA LeJIEd YCTOMYMBOIO PA3BUTHS YEIOBEYECTBA;

Pacmmpenue omnpitTa AEATEIBHOCTA 3KOJIOTMYECKOW HAIIPABICHHOCTH HA OCHOBE
UMEIOITUXCS 3HAaHUH 110 (DU3HUKE;

7) HEHHOCTH HAYYHOT'0 TIO3HAHMSA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BuUTHs HU3HUECKON HAYKH,

OCO3HAHHWE IEHHOCTH HAYYHOW NESATEIbHOCTH, TOTOBHOCTh B TIPOIIECCE M3YyUCHHUS
GU3MKA  OCYIICCTBISITH  MPOCKTHYID M HWCCICAOBATEIBCKYIO  JCATEIHHOCTH
WHUBUyaJIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEpPCAJbHbIE Y4eOHbIE JeCTBUS
ba3oBble Jlornyeckue JaeiicTBUA:

CaMOCTOSITENIbHO (DOPMYJIMPOBATh U aKTyaIM3UPOBATh MPOOJIEMy, pacCMaTpUBaTh
€€ BCECTOPOHHE;

ONPEEIISITh SN AEITEIbHOCTH, 33/1aBaTh NapaMETPhbl U KPUTEPUH X JOCTHUKECHUS;

BBISIBJISITh 3aKOHOMEPHOCTH M TMPOTHUBOPEUHUS B paccMaTpPUBAEMbBIX (PHU3UUYECKUX
SIBIICHMSIX

paspabaThiBaTh IUIaH pEIIEHUS MPOOJEMBbI € YYE€TOM aHaIM3a HMEIONUXCS
MaTepHUAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTH KOPPEKTUBBI B JIESITEIBHOCTh, OLIEHUBATH COOTBETCTBUE PE3YIbTATOB
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LIEJISIM, OLICHUBATh PUCKU ITOCIEACTBAN EATENBHOCTH;

KOOPJIMHHUPOBATh M BBHINOJHATH PabOTy B YCIOBHUSX PEAIBHOrO, BUPTYaJbHOIO H
KOMOMHHMPOBAHHOI'O B3aUMOJEHCTBUSI;

pa3BUBaTh KPEATUBHOE MBILICHUE IIPU PELLIEHUH )KU3HEHHBIX IPOOJIEM.

Bba3oBble ucciieqoBaTebCKue 1eiicTBUSA:

BIaJCTh HAyYHOW TEPMUHOJIOTHEH, KIIOYEBBIMH TMOHATUSAMH U METOAaMHU
buznueckoil HayKu;

BJIaJCTh HAaBBIKAMU Yy4eOHO-MCCIEOBATEIbCKOW W TPOEKTHOW JEATEIbHOCTH
B 00s1lacTH (PU3HMKH, CTIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TTOUCKY

METOJIOB PEHICHUA 3a/1a4 (PU3NIECKOTO COACPIKAHUS, TPUMEHEHHUIO PA3TUYHBIX METO/IOB
MO3HAHMS,

BIQJIETh BHUJAMHU JICATEIBHOCTH IO TIOJYyYEHHWIO HOBOTO 3HAHHS, €r0
UHTEPIIPEeTaLNY, TIPEoOPa30BAHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX CUTYaIUsX,
B TOM YHCJIE IPU CO3JaHUH YU€OHBIX IPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJISITH IPUYMHHO-CIICICTBEHHBIC CBSI3U U aKTyaJIM3UpPOBATh 3a7a4y, BBIIBUTATh
TUIOTE3Yy €€ pelIeHUs, HAaXOJUTh apIYMEHTHI [l I0Ka3aTelIbCTBA CBOMX YTBEPKIACHUIM,
3aJ]aBaTh apaMeTpbl U KPUTEPUH PELICHMUS;

aHAJIM3UPOBATh MOJYYCHHBIE B XOJI€ PELICHUS 33aJaud Pe3yJIbTaThl, KPUTUUECKH
OLIEHUBATh UX JOCTOBEPHOCTbH, IPOTHO3UPOBATH H3MEHEHHNE B HOBBIX yCIOBHSIX;

CTaBUTh U  (OpMyJIupoBaTh COOCTBEHHBIE 3aJauyd B  0Opa30BaTEIbHOU
JESITEIbBHOCTH, B TOM YHUCIIE MIPU U3YyUECHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;

yMETh TNEPEeHOCUTh 3HAaHUA 1O (uU3MKe B  TPAKTUYECKYIO  00JIACTh
KU3HEICSATEIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTeH;

BBIJIBUTaTh HOBbIE UJEH, IPEjIaraTh OPUrHHAIbHbIE IOAXO0/IbI U PELICHMUS;

CTaBUTH MPOOJIEMBI U 33/1a4H, JOITYCKAIOIINE aTbTEPHATUBHBIC PEIICHUS.

Pa6ora ¢ undopmanueii:

BJQJICTh HaBBIKAMU TMOJy4YeHUs HHPoOpManuu (PU3UYECKOTO  COACP>KaHUS
U3 HWCTOYHHMKOB PA3HBIX THIIOB, CaMOCTOSATEIHLHO OCYIIECTBIATH ITOMCK, aHaJIH3,
CUCTEMATHU3AIMI0 ¥ HWHTEPHpeTanuio WHGOPMAIMK Pa3IUYHBIX BUIOB Hu (Hopm
MIPE/ICTABIICHHUS,

OIICHUBATH JIOCTOBEPHOCTH MH(OPMAITUY;

WCIIOJIh30BaTh CPe/CTBa MH(GOPMAITMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI
B PCIICHWH KOTHUTHUBHBIX, KOMMYHUKATHBHBIX M  OPraHU3AI[MOHHBIX 3aj]a4
c coOmoaeHueM TpeOOBAaHUM HSProOHOMHUKHM, TEXHUKH OE€30MacHOCTH, THUTHECHBI,
pecypcocOepexeHus, TPaBOBbIX M OTUYECKUX HOPM, HOPM HHGOPMAIIMOHHON
0e301acHOCTH;

CO3/71aBaTh TEKCThI (PU3UUYECKOTO COJMEPNKAHUS B Pa3IUUHBIX (hopMmaTax ¢ yudéTom
Ha3HAuYeHUS HMHQPOpPMAIMU U TENEBOM ayJIUTOPHH, BBIOMpas ONTHUMAIBbHYIO (GopMy
MPEICTABIICHUS U BU3YAIH3ALIUU.
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KoMMmyHUKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe HeiCTBHS:
OCYIIECTBJIATH OOIIIEHNE HA YPOKax (PU3UKHU U BO BHE-YPOUHOU €SI TEIbHOCTH;
pacno3HaBaTh MPEANOCHUIKA KOH(PIUKTHBIX CUTYallMi U CMATYaTh KOH(MIUKTHI;
Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCTIOIb30BAHUEM S3BIKOBBIX
CPEIICTB;
MOHUMATh U UCIIOJIb30BATh MPEUMYIIECTBA KOMAaHTHOW U UHIMBUTyaJIbHON pabOThI;
BBIOMpATh TEMATUKY U METObI COBMECTHBIX JIEHCTBUM C yUETOM OOIIHUX UHTEPECOB,
¥ BO3MOKHOCTEH Ka)I0T0 YJieHa KOJUIEKTHBA,

OPUHUMATh L€ COBMECTHOM JESITeIbHOCTH, OPTaHU30BbIBATh U KOOPJIUHUPOBATH
JENCTBUS MO €€ JOCTUKEHUIO: COCTABIIATH TUIAH JEHCTBUMN, paclipeiesiITh POJIU C YUETOM
MHEHUN yYaCTHUKOB, OOCYKJIaTh PE3yJIbTaThl COBMECTHOM padOTHI;

OIICHMBATh Ka4e€CTBO CBOETO BKJIa/Ja M KaXKJOTO yYaCTHMKAa KOMAaHJIbI B OOIIMii
pe3yabTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

npejjiarath  HOBbIE MPOEKTHI, OIEHWBaTh HUJEU C TO3UIUU HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIISITH MMO3UTUBHOE CTPATETMYECKOE MOBEACHUE B PA3IMYHBIX CUTYaIIUSX,
MPOSIBJISITH TBOPYECTBO U BOOOPAKEHUE, OBITh MHUIIMATHBHBIM.

PerynsitTuBHble yHMBepCaJbHbIe yY4eOHbIC eHCTBUA
Camoopranusanus:

CaMOCTOSITENIbHO OCYILIECTBIIATH TO3HABATENbHYIO IESITEIIBHOCTD B 001aCTH (PU3UKU
U aCTPOHOMUH, BBISIBISATH MNPOOJEMBbI, CTaBUTh W (POPMYJIHPOBATH COOCTBEHHBIE
3a/1a4y;

CaMOCTOSITEIIBHO COCTABIIATH IUIAH PELICHUs PAaCYETHBIX M KAa4eCTBEHHBIX 3aj1ad,
IUIAaH BBIMOJHEHMsI MpakTU4YeCKoW padoThl C y4€TOM HMEIOIIUXCS PEeCypCoB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHUI;

JABATh OLICHKY HOBBIM CUTYalLIUsSIM;

pacuIMpsATh pAMKH y4€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHI;

JienaTh OCO3HAHHBINA BEIOOP, ApTyMEHTUPOBATh €0, OpaTh Ha ce0s1 OTBETCTBEHHOCTh
3a peIICHHE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

croco0CcTBOBaTh (hOPMUPOBAHUIO W TMPOSBICHUIO 3PYAUIMUA B 00J1aCTH (DU3UKH,
MOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTENIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOIMOHAIbHBIA HHTEJIJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYyallMsIM, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LEIISM;

BJIaJIETh HaBbIKAMH MO3HABATEIBLHOM pedICKCHHM KaK OCO3HAHUS COBEPIIIAEMbIX
JIEVCTBUM U MBICIIUTENIBHBIX POLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;

UCIIOJIh30BaTh MPUEMBI peIIeKCHH ISl OIEHKH CUTYyalluu, BHIOOpA BEPHOTO
pELICHUS;
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YMETh OIIEHUBATh PUCKH U CBOEBPEMEHHO PUHUMATh PEIICHUSI TI0 UX CHIKEHUIO;
PUHAMATh MOTHBBI M ApTYMEHTHI IPYTHX MPH aHATHU3E PE3YIbTaTOB JIEATEITHHOCTH;
MPUHUMATD ce0sl, MOHUMAs CBOM HEIOCTATKH U JOCTOMHCTBA,

NPUHAMATh MOTHUBBI U @pTYMEHTBI IPYTHX TPH aHATIN3€ PE3yIbTaTOB ICITEIHHOCTH;

MpHU3HABaTh CBOE MPaBO U MPABO JAPYTUX HA OIIUOKH.

B mporecce MOCTMKEHHS JTUYHOCTHBIX pPE3yJIbTaTOB OCBOCHHUS IMPOTPAMMBI
no ¢Qusnke IS YpPOBHSA CPEIHET0 O0O0mero o0pa3oBaHUS y OOyYaIOIIUXCS
COBEPIIICHCTBYETCS HYMOIIMOHATBHBIH WHTEIJICKT, Tpe/Ioaratonrii
c(OpMUPOBAHHOCTD:

CaMOCO3HAHUS, BKJIIOYAIOIIETO CIIOCOOHOCTh IMOHMMATh CBOE SMOLMOHAIBHOE
COCTOSIHHE, BUJICTh HAMPaBICHUS Pa3BUTHsI COOCTBEHHON IMOIIMOHAIBLHOU cheprl, OBITH
YBEPEHHBIM B ceO¢;

CaMOpPETYJIMPOBAaHMs, BKIIOYAIONIETO CAMOKOHTPOJb, YyMEHHE MPUHUMATH
OTBETCTBEHHOCTH 3a CBOE MOBE/IEHNE, CIIOCOOHOCTh aJallTUPOBATHCS K AMOLIMOHAIBHBIM
WU3MEHEHUSIM U MPOSIBISTh THOKOCTD, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIOYAIOMIEH CTpEeMJICHHE K JOCTIDKCHUIO IIENd H
yCIexXy, ONTUMHU3M, WHULMATUBHOCTb, YMEHHUE JEICTBOBAaTh, HCXOJs W3 CBOMX
BO3MOKHOCTEH;

SMIATHH, BKJIIOYAIOMICH CMOCOOHOCTh TOHHMMATh SMOIIMOHAIBHOE COCTOSHHE
JIPYTUX, YIUTHIBATh €r0 MPHU OCYUIECTBIEHUHU OOIIEHHUS, CIIOCOOHOCTh K COUYBCTBHUIO U
COIEPEKUBAHUIO;

COLIMAJIbHBIX HaBBIKOB, BKJIIOYAIOIIUX CHOCOOHOCTh BBICTPaMBAaTh OTHOLICHHS
C IPYTHMH JIFOJIbMU, 3a00TUTHCS, IPOSIBIIATH MHTEPEC U pa3periaTh KOH(DIUKTHI.

HHPEAMETHBIE PE3YJIBTATBI

K koHny oOyuyenuss B 10 kjacce npeaMeTHble pe3ysbTaThl Ha 0a30BOM YpOBHE
JOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTH y 00YHAIOIIUXCSI YMEHUI:

JEMOHCTPUPOBaTh Ha MpUMEpax poJib U MecTo (u3suku B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPa, B PA3BUTUM COBPEMEHHOM TEXHHUKH H
TEXHOJIOTUH, B IPAKTUYECKOUN AEATEIBHOCTHU JIIOAEH;

YUUTBIBATh TpaHUIbl MNPUMEHEHHS  U3YYEHHBIX  (PU3MYECKUX  MOJEIIECH:
MaTepuaibHas TOYKa, WHEpIHaIbHAs CcHCTEeMa OTCYETa, aOCONIOTHO TBEPIOE TEO,
WJICAIbHBIN Ta3, MOJEIU CTPOCHUS Ta30B, XUJIKOCTEW W TBEPABIX TEJ, TOUYCUHBIN
AIEKTPUYECKUH 3apsij] MpU perieHur GU3NUECKUX 3a/1ay;

pacrno3HaBaTh (PU3MYECKHE SIBICHUA (IIPOLECChl) U OOBICHATH MX Ha OCHOBE
3aKOHOB MEXAaHMKH, MOJIEKYJISIPHO-KMHETUYECKOW TEOPUM CTPOEHUs BELIECTBA H
AIEKTPOAUHAMUKHU: PABHOMEPHOE W PABHOYCKOPEHHOE MPAMOJMHENHOE IBHKECHHUE,
cBOOO/HOE TMAJCHHE TeJd, JBWKEHUE IO OKPYXHOCTH, HWHEpLHUs, B3aHUMOJCICTBHE
ten, aupdys3us, OpOyHOBCKOE ABUKEHUE, CTPOCHHUE >KUJIKOCTEH M TBEPIBIX TeE,
u3MeHeHue oObéMa Ten Mpu HarpeBaHuu (OXJIAXKICHHM), TEIUIOBOE pPaBHOBECHE,
VCIIAPEHNE, KOHJAEH ALK, TIJIaBJICHNE, KPUCTAJUIM3aLNsl, KUIIEHUE, BIIAJKHOCTh BO3yXa,

IMMOBBIICHUEC OABJICHUA Ta3a IIPHU €ro Harp€BaHWMU B 3aKPBITOM COCYAC, CBA3b MCKAY
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napaMeTpamMH COCTOSIHHSI Ta3a B M30IpOLeccax, JJEKTpU3alus Tell, B3auMOeCcTBHE
3apsJIOB;

OMHCHIBATh MEXAaHMUYECKOE [BIDKCHHE, UCIONB3ys (U3UYECCKUE BEITUYHHBL:
KOOpAMHATA, MyTh, MEPEMEIEHUE, CKOPOCTh, YCKOPEHUE, Macca Teja, CUila, UMITYJIbC
Tena, KUHETUYeCKas »JHEprus, NOTCHIMalbHAas DSHEpPrusi, MeXaHuueckas padoTa,
MEXaHUYECKash MOITHOCTh; TP ONMHUCAHWH MPABWIBHO TPAKTOBATh (PH3UUECKHUIA CMBICI
UCIIOJIb3YeMbIX BEJIMYMH, HMX OOO3HAYEHUS U E€IUHHUIIBI, HAXOAUTh (HOPMYIIBI,
CBS3BIBAIONIUE JAHHYIO (PU3MUYECKYIO BEJIMYMHY C JPYTUMHU BEJIMYMHAMU;OMUCHIBATH
W3YYCHHBIC TEIUIOBBIC CBOMCTBA TET W TEIUIOBHIC SIBJICHUS, WCIONB3Yys (DU3UUECKUE
BEJIMYMHBL:  JaBJCHHE ra3za, TeMIeparypa, CpeaHssi KUHETHYecKass DHEprus
XAaO0THYECKOTO JBWIKEHHUS MOJICKYJ, CpEIHEKBAaJApaTUYHAs CKOPOCTh  MOJIEKY,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSSI dHEprusi, padoTa raza, Kod()QPHUIMEHT MOJIE3HOTO
JIEUCTBUS TEIUIOBOTO JBUTATENIS; MPU OMUCAHUU TPABWIHHO TPAKTOBAaTh (PU3MUECKUN
CMBICIT HICTIONIE3YEMBIX BEITUYHMH, UX O003HAUCHUS W CIUHUIIBI, HAXOIUTh (POPMYIIBI,
CBSI3bIBAIOIME TaHHYIO (PU3NYECKYIO BEJIMYUHY C IPYTUMH BEJIMYUHAM;

OMHCHIBATh HM3YYCHHBIC DJIEKTPUUCCKHAE CBOWCTBA BEIISCTBA U DJICKTPUUCCKUC
aBiieHHUsT (TIPOIIECCHI), HMCHOJB3Yd (U3MYECKUE BEJIMYMHBL: DJICKTPUUYCCKUN 3apsij,
IEKTPUUECKOE TI0JIe, HAMPsHKEHHOCTh IOJSI, TMOTCHIMAJ, Pa3HOCTh TMOTCHIIUAJIOB,;
IIPY ONTMUCAHWUH MPABWIILHO TPAKTOBATh (PU3MUECKUI CMBICIT UCIIOJIb3yEMbBIX BEJTUYHH, UX
0003HaYEHUsI W €AUHUIIBI, YKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOIINE JIAHHYIO (PU3HUECKYIO
BEITMYMHY C IPYTUMH BEITHYNHAMH,

aHAITM3UPOBATh (PU3UUECKHE MPOIIECCHI U SIBJICHUS, UCTIONB3Ys (DU3NYECKHE 3aKOHBI
U TPUHIUIBL 3aKoH BcemupHoro Tsrorenus, |, Il u |1l 3akonsr HerloToHa, 3akon
COXpaHEHHUS MEXAHMYECKOW OHEPTWH, 3aKOH COXpPAaHEHUS WMITYJIbCa, MPUHITUAT
CYNEpIIO3UIIMA CWJI, TPUHIIMII DPABHOMPABHS HWHEPIHUATBHBIX CHCTEM OTCUETa,
MOJICKYJIIPHO-KHHETHICCKYIO TEOPHIO CTPOSHHUS BEIIECTBA, Ta30BbIC 3aKOHBI, CBS3b
CpelHEel KWHETUYECKON SHEPTHHM TEIUIOBOTO JBI)KCHHS MOJICKYJ C aOCOJIOTHOMN
TEeMIIepaTypol, MEpBbIi 3aKOH TEPMOJMHAMHUKHU, 3aKOH COXPAHEHHS JJIECKTPUUYECKOTO
3apsifa, 3akoH KynoHa, mpu 3TOM pa3inyaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €TO
MaTEeMaTU4YeCKOe BhIPAKEHUE U YCJIOBUS (TPAHUIIBI, 00JIACTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPHWHIIMIBI JEHCTBUS MAIIWH, MPUOOPOB M TEXHUUYCCKHX
YCTPOMCTB; pa3inyaTh YyCIOBUS HMX OE€30MacHOTO WCIIOJIb30BAaHUS B ITOBCEIHEBHOMU
KU3HH,

BBITIOJIHATH AKCIIEPUMEHTHI 110 MCCIICOBAHUIO (DU3UUECKUX SBJIICHUNA U MPOIIECCOB
C UCIIOJIb30BAaHUEM TMPSMBIX, ¥ KOCBEHHBIX H3MEPCHHH, MPU 3TOM (HOPMYIUPOBATH
npoOiemy/3aady W THIOTE3Y Yy4eOHOTO JKCIIEPUMEHTa, COOUpaTh YCTAaHOBKY
U3 TIPEIJIOKEHHOTO 000PYI0BaHUS, TPOBOIUTH OMBIT U (HOPMYJIUPOBATH BHIBOIHI,

OCYIIIECTBJISTh MPSMbIE U KOCBEHHBIE U3MEPEHUS (DU3UUECKUX BEITUYNH, TIPU ITOM
BBIOMPATh ONTHUMAJIBHBIA CITOCO0 HM3MEPEHUS W HCIOJIb30BaTh HM3BECTHBIC METOBI
OLICHKU MOTPEMIHOCTEN U3MEPEHHUI;

UCCJIEI0BATh 3aBUCUMOCTH MEXAY (GU3HMUECKUMU BEJIMYMHAMU C UCIIOIb30BAHUEM
NPSIMBIX U3MEPEHUH, MPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCUPOBAThH pe3yabTaThl
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MOJIYYCHHOW 3aBHCHMOCTU (PU3MUECKUX BEIMYHUH B BHJE TAOMUIl U TpaduKOB, AeiaTh
BBIBOJIBI IO pE3yJIbTaTaM UCCIIEeI0BAHMUS;
co0roaTh mpaBuiia 6€30MacHOro Tpy/a MPH MPOBEIECHNUHN UCCIIEIOBAHUN B paMKax
y4eOHOTO 3KCIepUMEHTa, Y4eOHO-MCCIENOBATENbCKOW W MPOEKTHON JeATeIbHOCTH
C UCTIOJIb30BAHUEM U3MEPUTENBHBIX YCTPOUCTB U TAOOPATOPHOTO 000PYI0BAHUS;
pemaTh pacy€THbIC 3a/lauu C SIBHO 3aJaHHOW (PU3MYECKON MOJIETbIO, UCIOJIb3Ys
dbu3nYecKue 3aKOHbI U MMPUHIUIIBI, HA OCHOBE aHaJIM3a YCJIOBUS 3a/1a4d BHIOUPAThH

bu3MYEeCcKy0 MOJIeNb, BbIACIATh (PU3NYECKUE BEIMYUHBI U (DOPMYIIBI, HEOOXOIUMBIE
ISl €€ pelIeHus, MPOBOAUTh PACUYETHI U OLICHUBATH PEAIBHOCTH MOJIYYEHHOTO 3HAYEHUS
(bu3MYEeCcKON BEJIMUUHBI;

pelmaTh KayeCTBEHHBIE 3a/lauyd: BBICTPAUBATHh JIOTUYECKH HEMPOTHUBOPEUHUBYIO
IEMOYKY PpAaCCYXKJICHUM C ONOpOMl Ha U3YYEHHbIC 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznYecKue sIBICHNUS,

UCIIOJIb30BaTh TMPHU PEIICHUH YYEOHBIX 3ajlady COBpPEeMEHHbIE HH(GOPMAIIMOHHBIC
TEXHOJIOTUU JJIsl TIOMCKA, CTPYKTYPUPOBAHHUS, HMHTEPHPETALUU U MPEACTABICHUSA
y4eOHOM U HAyYHO-TIOMYJISIPHON MHPOPMAIUH, TOTYYEHHOU U3 Pa3IMYHBIX HICTOYHUKOB,
KPUTHYECKU aHAJIM3UPOBATH MOJTy4aeMyr0 HH(POpMAIIHIO;

MPUBOJUTh MPUMEPHl BKJIAJa POCCUMCKUX U 3apyOCKHBIX YUYEHBIX-(DU3UKOB
B Pa3BUTHUE HAYKHU, OOBSICHEHUE MPOIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU U
TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETUYECKHME 3HAHMS MO (U3MKE B TIOBCEAHEBHON >KU3HU
UIsi o0ecriedeHus 0€30MacHOCTH TMpU OOpalieHuu ¢ NpudopaMu M TEXHUYECKUMU
YCTPOUCTBAMH, IS COXPAHEHUsI 3J0POBbSI U COOJIFOJEHUS HOPM DKOJOTHYECKOTrO
MOBEICHUS B OKPYXKAIOIIEH CPEJIE;

paboTaTh B TPYIIIIE C BBIMOJIHEHUEM PA3JIMUHBIX COIMATIBHBIX POJICH, MIIAHUPOBATh
paboTy TpyMNIbl, palMOHAIBLHO pACHpPENeNaTh OOSI3aHHOCTH W IUIAHUPOBATh
JEATEeIIbHOCTh B HECTAHJIAPTHBIX CUTYyalMsIX, aJCKBAaTHO OILIEHUBATH BKJIAaJ KaXKIOTrO
13 YYACTHUKOB TPYIIIHI B PEIICHUE PACCMATPUBAEMOMN MTPOOJIEMBI.

K xonuy oOyuenuss B 11 kJiacce mpeaMeTHbIE pe3ysbTaThl Ha 0A30BOM YPOBHE
JIOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTH Yy 00YUAOIITUXCS YMEHUIM:

JEMOHCTPUPOBATh, Ha TMpUMEpax poJib U MecTo (u3uku B (HOpMUPOBAHUH
COBPEMEHHOW HAyYHOW KapTUHBl MHpPA, B PA3BUTHUH COBPEMEHHOM TEXHUKU W
TEXHOJIOTUM, B NPAKTUYECKOM JIESITEIbHOCTH JIIOAEH, LEJIOCTHOCTh WU E€OUHCTBO
bu3MYeCcKoi KapTUHBI MUPA;

VYHUTHIBATh TPAHUIIBI TPUMEHEHUS WM3YYEHHBIX (DU3UYECKUX MOJIEICH: TOUCUHBIN
AIEKTPUYECKUM 3apsi, JIyd CBETa, TOUCHYHBIN UCTOYHUK CBETA, siACpHAsl MOJEIb aToOMa,
HYKJIOHHAs MOJI€JIb aTOMHOTO siipa MpH pelieHrnn (PU3NUecKux 3aj1ay;

pacno3HaBaTth (U3MUYECKHe SBICHUS (IPOLECChl) M OOBSCHATh MX HA OCHOBE
3aKOHOB JJICKTPOJWHAMUKH W KBAHTOBOW (U3HMKHU: SJIEKTPUYECKAs TPOBOIUMOCTD,

TCIIJIOBOC, CBCTOBOC, XHMMHYCCKOC, MArHuTHOC I[GI\/'ICTBI/ISI TOKaA, BSaHMOﬂeﬁCTBI/Ie
23



MarHuTOB, SJIEKTPOMArHUTHAS WHIYKIHS, JEHCTBUE MArHUTHOTO TOJISI Ha MPOBOTHUK
C TOKOM W JBWXKYIIAWCS 3apsll, DOJICKTPOMATHUTHBIE KOJICOAHWUS ¥  BOJIHBI,
MPSMOJIMHEHOE PACIPOCTPAHCHHE CBETa, OTPAKEHHE, MIPEIOMIICHUE, HHTEp(EepeHIINs,
TUGpaKkus W TOJSpHU3aIMsl CBETa, JUCTICPCHs CBETa, (OTOAIEKTPUIECCKHH 3 deKT
(boToaddexT), cBeToBOE AaBlieHHWE, BO3HUKHOBEHHE JIMHEMUYATOro CIIEKTpa aToma
BOJIOPOJIa, €CTECTBEHHAS M HCKYCCTBEHHAs PaINOAKTUBHOCTD;

ONMKCHIBATh HW3YYCHHBIE CBOMCTBAa BeIIECTBA (DJIEKTPUYECKUE, MATHUTHBIE,
ONTUYECKHE, IEKTPUUYECKYIO MPOBOJUMOCTh PA3IUYHBIX CPENl) M DJIEKTPOMArHUTHBIC
sBNIeHUS (TIPOIIECCHI), UCTIONB3Ysd (PU3NUECKUE BEIMUMHBL: SJCKTPUUECKUN 3apsf, CHUiia
TOKA, DJIEKTPUYECKOE HANpPSIKEHUE, DIJIEKTPUUYECKOE COIMPOTUBIICHHE, PA3HOCTH
MOTEHIMAJIOB, 3JIEKTPOABUKYILAsA CUila, padoTa TOKa, MHAYKIMS MarHUTHOTO MOJIS, CUila
Awmnepa, cwia JlopeHua, WHAYKTHBHOCTh KaTYIIKH, JSHEPTUs 3JIEKTPUUYECKOTO H
MarHMTHOTO TOJIEH, MIEPUOJ U YacTOTa KOJeOaHUN B KOJeOATETbHOM KOHTYpE, 3apsa U
CHJIa TOKa B IPOLECCE TAPMOHUYECKUX BJIEKTPOMArHUTHBIX KOJIeOaHUM, (POKYyCHOE
paccTOSHUE W ONTUYECKAas CWJIa JIMH3bI, MPU OMNUCAHWM NPABUIBHO TPAKTOBATH
(U3MYECKUI CMBICT MCHOJIb3YEMbIX BEJIMYUH, X 0O003HAYEHUS U €IUHHUIIbI, YKA3bIBaTh
(bopMyIIbl, CBSA3bIBAIOIIME JAaHHYIO (U3NYECKYIO BEIMYMHY C APYTUMH BEIMYUHAMY;

OINUCHIBAaTh U3yYEHHbIE KBAHTOBBIC SIBJICHUS U MPOLIECCHI, UCIOJB3YS (PU3NUECKHE
BEJIMYMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI U YACTOTA CBETA, SHEPTUS
U UMITYJIbC (POTOHA, IIEPHO/] NTOJTypaCTIaa, SHEPTUS CBSI3U aTOMHBIX sIJIEep, IPU ONIMCAHUU
MPaBUIBHO TPAKTOBATH (PU3HUUECKUI CMBICI UCTIOIb3YEMBIX BETUYHMH, UX 0003HAUECHHUS U
CAMHMIIBI, YKa3bIBaTh (OPMYJIbl, CBSA3BIBAIOIIME JaHHYI (U3UYECKYI0 BEIUYUHY
C IpyTMMHU BEJIMYMHAMU, BBIYHUCIIATH 3HAYCHHE (PU3NUECKON BETUIMHBL;

aHAJIM3UPOBATh (PU3MUYECKHE MPOLIECCHI U SBJICHUS, UCIIOJIb3YS (PU3NYECKHUE 3aKOHBI
Y NpUHUMUIBL: 3aK0OH OMa, 3aKOHBI ITOCJIEN0BATEIBHOTO U MAPAJUIEIBHOIO COECUHEHUS
IIPOBOJIHUKOB, 3akOoH Jlxoyns—JleHna, 3aKOH 3JEKTPOMAarHUTHOW WHAYKIUHU, 3aKOH
NPSMOJIMHEMHOTO PACIPOCTPAHEHMSI CBETA, 3aKOHbl OTPAKEHUSA CBETA, 3aKOHbI
MpEJIOMJICHUSI CBETa, ypaBHeHUE OWHINTeHHA st GoTodddexTa, 3aKOH COXPAHCHUS
HHEPrUHU, 3aKOH COXPAHEHUS UMITYJIbCa, 3aKOH COXPAaHEHHUs AJIEKTPHUUECKOro 3apsna,
3aKOH COXPaHEHUsI MacCOBOI0 YHCJIA, MOCTYJIaThl bopa, 3aK0H palnoOaKTUBHOIO pacnana,
OpU 3TOM pa3jauyaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHA, €ro MaTeMaTH4eCcKoe
BBIPQKEHHE U YCJIOBHS (TPaHULbI, 00J1aCTH) TPUMEHUMOCTH,

ONpENEIIATh HAMpPaBJICHUE BEKTOpAa HWHAYKUMH MAarHUTHOTO TOJISI MPOBOJHUKA
C TOKOM, cuJIbl Ammnepa u cuiibl Jlopenua;

CTPOUTh M OINHCHIBATh M300pa’KE€HUE, CO3/1aBa€MOE€ TUIOCKUM 3€pKaJIOM, TOHKOM
JIMH30M;

BBITMOJIHATH SKCIIEPUMEHTHI 110 UCCIIEIOBAaHUIO (PU3NUYECKUX SIBJICHUN U MPOLIECCOB
C HCHOJb30BAaHUEM MPSAMBIX, U KOCBEHHBIX H3MEpPEHUil: MpH 3TOM (OPMYIHUPOBATH
npobsieMy/3aady M TUIOTE3y Y4eOHOro DOKCIEPUMEHTa, COOMpaTh yCTaHOBKY
U3 IPEJI0AKEHHOTO 000pYI0BaHUs, MPOBOIUTH OIBIT U (POPMYJIUPOBATH BHIBODI;

OCYUIECTBJISATh MPSMbIE U KOCBEHHBIE U3MEPEHUSI PUINYECKUX BEJIIUYUH, IPU 3TOM

BLI6I/IpaTB OITUMAJILHBIA CHIOCO0 HU3MCPCHHA MW HCIIOJb30BaTh HM3BCCTHBLIC MCTOIbI
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OLICHKH MOTPENTHOCTEN U3MEPEHUN;

HCCJIEI0BAaTh 3aBUCHUMOCTH (DU3MYECKUX BEJIMYMH C HUCIOJIb30BAHUEM IMPSIMBIX
U3MEPEHUI: TpU O3TOM KOHCTPYMpPOBAaThb YCTAHOBKY, (PUKCHPOBATH PpPE3YJbTATHI
MOJyYEHHOM 3aBUCUMOCTH (PU3WYECKUX BEJIMYUH B BUJE TaONHIl U TpaduKOB, /e1aTh
BBIBOJIBI I10 pe3yJIbTaTaM UCCIIEI0BAHNS;

coOmro1aTh IpaBuiIa 0€301acCHOTO TPyAa MPHU MPOBEICHNN UCCIICTOBAHUMA B paMKax
y49e0HOTO JKCIEPUMEHTa, YYEOHO-MCCIENOBATEILCKOW M TPOEKTHON JESTEIHHOCTH
C HCTIOJIb30BAHUEM M3MEPHUTEIBHBIX YCTPOUCTRB | JTAOOPATOPHOTO 000PYIOBAHUS;

pemiath pacy€THbIE 3aJladyd C SBHO 3aJaHHON (DU3WUYECKOM MOJIENbI0, MCIOJIb3Ys
bu3NYecKue 3aKOHBI W TPUHIIMIIEI, HA OCHOBE aHAlM3a YCJIOBHUS 3a/Jadd BBHIOMPATH
(U3UYECKYIO MOJIEITb, BBIACIATh (DU3NYECKHUE BEIMYMHBI U (hOPMYJIbI, HEOOXOIUMBIE JIJIst
e€ peleHus, TPOBOJAUTh PACUEThl U OLICHUBATH PEATHLHOCTh MOJYYEHHOTO 3HAYCHUS
(bU3UYECKON BEITMYHMHBI,

pelllaTh Ka4yeCTBEHHBIC 3a/1auM: BBICTPAauMBaTh JIOTUYECKH HEMPOTHBOPEUYUBYIO
IIETIOYKY PACCYKJICHHUM C ONOpPOM Ha W3Y4YECHHBIC 3aKOHBI, 3aKOHOMEPHOCTU U
(bu3uYECKHe SBICHNUS,

UCIIOJIb30BaTh IMPU PEIICHHH YYeOHBIX 3a7a4 COBPEMEHHBIC HH(OPMAIIMOHHBIC
TEXHOJIOTUU JJIsl TIOMCKA, CTPYKTYPUPOBAHUS, HUHTEPHPETAIMU U TPEACTABICHUS
y4eOHOM 1 HAyYHO-TIONYJIIPHON MHGOPMAITUH, TIOJIYYSHHON U3 Pa3IMUYHBIX HCTOYHUKOB,
KPUTHYECKH aHAJIM3UPOBATH MOTydyaeMyr0 HH(POpMAIIHIO;

OOBSICHATh MPUHIUIIBI JEUCTBUSI MAIllMH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB,
pasInyaTh yCIOBHS UX 0€30IMaCHOTO MCITOIh30BAHUS B MIOBCETHEBHOM KU3HMU;

MPUBOJUTh MPUMEPHI BKJAJa POCCUUCKUX U 3apyOEKHBIX YUYEHBIX-(DU3UKOB
B pa3BUTHE HAyKH, B OOBICHCHHUE ITPOIIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU
1 TeXHOJIOTHUI;

UCIIOJIb30BaTh TEOPETHYECCKUE 3HAHUS 1O (PU3MKE B IMOBCEAHEBHOM IKHU3HU
I obecriedeHUss 0€30MacHOCTH TPU OOpaIlleHHH ¢ TPHOOpaMH M TEXHUYCCKUMH
YCTPOUCTBAMH, IS COXPAHEHUSI 3J0POBbSI U COOJIFOJACHUS HOPM DKOJOTHYECKOTrO
MOBEJICHUS B OKPYKAIOIIEH CpelIe;

paboTaTh B TPYIIIE C BHIMIOJTHEHUEM PA3IUYHBIX COLMAIBHBIX POJICH, MIJIaHUPOBATH
paboTy Trpynmbl, palUMOHAIBHO paclpelensaTh OOf3aHHOCTH U IUIAHUPOBATh
JEATEeIIbHOCTh B HECTAH/IAPTHBIX CUTYalMsIX, aJ€KBAaTHO OIIEHMBATh BKJAJ KaXXJ0Tro
13 YYACTHUKOB TPYIIIIBI B PEIICHUE pacCMaTpUBaeMOi PoOIIeMBbl.
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TEMATHYECKOE INIAHUPOBAHUE!

10 KJIACC
HaumenoBaunue
No KommuectBo OCHOBHEIE BUIBI J€ATEILHOCTH
pa3/iesioB U TEM [IporpammHoOe conepkaHue
n/n 4acoB oOy4Jaronmxcs

y4eOHOTro npeaMera

Pa3ue.11 1. ®u3zukan METOAbI HAYYHOI'O MO3HAHUA

1.1 | ®usuka u MeTobI 2 ®u3uka — HayKa 0 IpUPOJIE. N3yyeHnune HayyHbIX (3MIOUPHUUECKUX U
Hay4YHOT'O II03HAHUS Hayynbie meToasl mo3HaHus TEOPETHUYECKUX) METOJI0B ITO3HAHHUS
OKPY’KAOLIEro MUPA. OKPY’KAIOLIEr0 MUPA.
Ponb sxcniepumenTa u Teopun OO0cy:x/1eHne rpaHul] TPUMEHUMOCTH
B IIPOLIECCE MO3HAHUS IPUPO/IBI. (bu3NYECKUX 3aKOHOB U TEOPHIL.
DKCIEepUMEHT B (hU3UKE. PaGoTa B rpyrire mo noaroToBke
MopenupoBaHue pU3NYECKUX KOPOTKHX COOOIEHUI O POJIU U MECTE
SIBJICHUM U ITpoueccoB. HayuHble (hU3MKN B HAYKE U B TPAKTUUECKOM
runoTe3bl. PU3N4eCcKue 3aKOHbI U JEATENIBHOCTH JIFOAEH.
TEOpHUH. [ paHULIBI TPUMEHUMOCTH JleMOHCTpanus aHaJOrOBbIX U
¢uznyeckux 3aKoHOB. [IpuHuun HU(POBBIX U3MEPUTENBHBIX PUOOPOB,
COOTBETCTBHS. KOMIIBIOTEPHBIX JATYUKOB.
Pounb 1 MecTo puzuku OcBoeHue OCHOBHBIX TPUEMOB pabOThI
B (pOpPMHUPOBAHUYU COBPEMEHHOM ¢ unudposoii 1aboparopueit o Gpusnke
HAay4YHOW KapTHUHBI MUDPA,
B IIPAKTUYECKON JIEATEIILHOCTH JIFOIEH
Wroro o pazaeny 2

! TIpu paspaboTke paboueii MPOrpamMMbl B TEMATHYECKOM TUIAHUPOBAHUHM JIOJKHBI OBITH YYTEHBI BO3MOKHOCTH HCIIOJIB30BaHUS DJIEKTPOHHBIX (IIU(POBBIX)
00pa3oBaTeIbHbIX PECYPCOB, SBIAIOIINXCA YIeOHO-METOAUUECKUMHU MaTepralaMy, COJIEPKaHUEe KOTOPhIX COOTBETCTBYET 3aKOHOJATENbCTBY 00 00pa30BaHHH.
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Pa3zgen 2. Mexanuka

2.1

Kunematunka

MexaHnueckoe JBHXKEHHUE.
OTHOCUTENTBHOCTh MEXaHUYECKOTO
nBwxkennsa. Cucrema oTcuéra.
Tpaexropus.

[lepemenienue, CKOpOCTh (CpeaHsis
CKOpPOCTb, MTHOBEHHAsI CKOPOCTh) U
YCKOPEHUE MaTepHAIbHOM TOUYKH,
UX TIPOEKIIMU HA OCH CUCTEMBI
koopauHat. CloxxeHue
MEPEMEICHHUI U CIIOKEHUE
CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE
NPSAMOJIMHEWHOE JBUKECHUE.
['paduku 3aBUCUMOCTH KOOPMHAT,
CKOPOCTH, YCKOPEHHUS, ITyTH U
NepeMEILICHNS] MaTEPUATIbHON TOUKH
OT BPEMEHH.

CBoOoHOE nasieHue. Y CKopeHue
CcBOOOIHOTO MaJICHUsI.
KpuBonuneiHoe 1BUXEHHUE.
JIBrKeHHe MaTepUaIbHOM TOYKHU
10 OKPY>KHOCTH C TTIOCTOSTHHOM TI0
MOJIYJII0 CKOPOCTBIO. YTJI0Bas
CKOPOCTb, JINHEWHAsA CKOPOCTb.
[Tepuon 1 gactora oOparieHus.
[lenTpOCTpEMHUTENBHOE YCKOPEHHUE.
TexHuuyeckne yCTpoucTsa u

[IpoBeneHne SKCIEPUMEHTA: U3YyUCHHE
HEPaBHOMEPHOIO JIBUYKEHHUS C LIEITBIO
OMpeIeJICHUS] MTHOBEHHOW CKOPOCTH;
UCCJIEIOBAHUE COOTHOIICHUS MEXKITY
MyTSIMU, IPOUJIEHHBIMU TE€JIOM

3a MOCJe0BaTEIbHbBIC PABHBIE
MIPOMEKYTKH BPEMEHU TIPU
PaBHOYCKOPEHHOM JIBU>KCHUU

C HAYAJIbBHOW CKOPOCTBIO, PABHOU HYIIIO;
M3YUYCHUE IBUKEHUS IIapUKa B BI3KOU
YKUJIKOCTH; U3YUYEHUE JIBHXKCHUS TEa,
OpOIIEHHOTO TOPU30HTAIBHO.
OOBsICHEHNE OCHOBHBIX MPUHITUIIOB
JICVUCTBHS TEXHUUECKUX YCTPOUCTB,
TaKUX KakK: CIIUJIOMETP, IEMHbIE U
pEMEHHBIC Nepelaun JBUKCHUS; U
YCIIOBHUH WX O€3011aCHOTO
MCIIOJIb30BaHUs B MOBCEIHEBHOM
KU3ZHHU.

Pemenune pacu€THbIX 3a7a4 € ABHO
3aIaHHOM (PU3UYECKON MOJCIBIO

C UCTIOJIH30BaHUEM OCHOBHBIX (POPMYIT
KUHEMAaTUKH.

[TocTpoenune u ananu3 rpaduKoB
3aBUCUMOCTEN KHHEMAaTHYECKUX
BEJIMYMH OT BPEMEHU

JUJ1s PABHOMEPHOTO
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MPAKTUYECKOE IPUMEHEHHE:
CIUJIOMETP, IBUKEHUE CHAPSI/IOB,
LIENHbIE U peMEHHBIE TIEpeaun

¥ pPaBHOYCKOPEHHOTO MIPSMOJIMHEHHOTO
JIBMDKCHHUS.

Pacno3naBanue Ghpu3n4IECKUX SABICHUM
B YUCOHBIX OIBITaX M OKPYXKaIOIIeH
YKU3HH: paBHOMEPHOE U
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE
JIBIDKEHHUE, CBOOOHOE MaJIcHUE TEII,
JIBIDKCHHUE TI0 OKPYKHOCTH.

Onucanye MEXaHUYECKOr0o JBHKEHUS
C UCITOJIb30BaHUEM (PU3UUECKUX
BEJIMYMH: KOOPJUHATA, ITYTh,
MepeMeIleHHE, CKOPOCTh, YCKOPEHHE.
PaGoTa B rpymnmax npu miaHApOBaHUH,
MIPOBEICHUH W UHTEPIPETAIINH
PEe3YyJIbTAaTOB OIBITOB U aHAJIN3E
JTOTIOJIHUTENIHLHBIX HCTOYHHUKOB
uH(pOpMaIUKU IO TEME

2.2

JInHamMuka

[IprHIMI OTHOCHUTEIBHOCTH
lNanunes. I[lepsbiii 3akoH HproTOHA.
NHepunaibHble CUCTEMBI OTCUETA.
Macca rena. Cuna. [IpuHuun
Cynepro3uunu cuil. Bropou 3akoH

HeroToHa miist MarepuaibHOM TOYKH.

Tperuit 3akoH HeroToHa

U1 MaTepUaIbHBIX TOUEK.
3aKOH BCEMUPHOT'O TSATOTCHHUS.
Cuna Tsoxectu. [lepBas
KOCMHUYECKasi CKOPOCTb.

CpaBHeHnE Macc B3aMMOJEHCTBYIOITUX
TeN.

W3ydeHne 3aBUCIMOCTH CHIIBI
YIOPYTOCTH OT AeopMaIiii; CpaBHEHUE
CHJI TPEHUS TIOKOsI, KaueHUs U
CKOJIb)KEHUSI.

OObsicHEHHE HEBECOMOCTH.
IIpoBeneHue 3kcrniepuMeHTa:
UCCIIEIOBaHHE 3aBUCUMOCTHU CHII
YIPYTrOCTH, BOZHUKAIOIINX B IPYKUHE
U PE3MHOBOM 00paslie, OT UX
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Cuna ynpyroctu. 3akoH ['yka.
Bec Tena.

Tpenue. Bunbl Tpenus (mokos,
CKOJIb>KECHHUSI, KAUCHHUS ).

Cuna tpenus. Cyxoe TpeHue.
Cuiia TpeHHUsI CKOJIBKEHUS U CUla
TpeHus nokosi. Koapdunment
TpeHus. Cuia COnpOTHUBIICHUS
IIpU ABUKEHUH TEJIA B JKUIKOCTHU
WJIM Ta3e.

[locTynarensHO€E U BpalaTesibHOE
JBU>KEHUE a0COJIFOTHO TBEPAOTO
Tena.

MOMEHT CHJTBI OTHOCUTEIBHO OCH
BpameHus. [neqyo cumel. Y cioBus
paBHOBECUS TBEPAOTO TEA.
TexHuyeckue ycTponcTa u
IPaKTUYECKOE TPUMEHEHHE:
MOAIIUITHUKY, TBUKEHUE
UCKYCCTBEHHBIX CITYTHHKOB

nedopMaiim; u3ydeHue JIBHKEHUS
OpycKa 1o HaKJIOHHOM TIJIOCKOCTH;
HCCIIeIOBAaHKUE YCIIOBUN paBHOBECHS
TBEPJIOTO TeJla, UMEIOIIETO OCh
BpaIlCHHUS.

OOBsacHeHne 0cOOEHHOCTEN
PaBHOMEPHOTO M PaBHOYCKOPEHHOTO
MPSMOJIMHEHHOTO JIBIYKCHUS,
CBOOOHOTO MaJACHMS TEJI, IBIKCHUS
10 OKPY>KHOCTH Ha OCHOBE 3aKOHOB
HproToHa, 3aKkoHa BCEMUPHOTO
TSATOTCHHUS.

OOBsiICHEHNE OCHOBHBIX MPUHITAIIOB
JIEUCTBUS TTOJIIMITHIKOB U BX
MPaKTUYECKOTO IPUMCHCHHUSI.
OOBsiCHEHUE JIBUYKEHUSI UCKYCCTBEHHBIX
CITyTHUKOB.

Pemenne pacu€THbIX 3a71a4 C SBHO
3aTaHHOM (PU3UYECKON MOJCIBIO

C MCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 HOpMyJT TUHAMUKH.

Pacnio3naBanue Gpuznyueckux siBICHUN
B Y4€OHBIX OIIBITaX M OKpYKaromekh
*KU3HW: WHEPIUS, B3aUMOJICHCTBHE TEIL.
AHanu3 pU3nYeCcKux mpoIeccoB u
SIBJIEHUI C MCIIOJIb30BaHUEM 3aKOHOB U
MPUHITUTIOB: 3aKOH BCEMUPHOTO
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tarorenus, I, II u 11l 3akonsl HeroTOHA,
MIPUHITUIT CYNIEPHO3ULINHU CUJI, IPUHIIUIT
PaBHOIIPABHOCTH MHEPIIMATIBHBIX
CHCTEM OTCYETA

2.3

3aKOHBI COXpAaHEHUS B
MEXaHUKe

Nmnynec MaTepuanbHON TOUYKU
(Tena), cucTeMbl MaTEpHATBHBIX

TOYCK. I/IMHy.TIBC CHJIBI 1 UBMCHCHUC
HMIIYJIbCa TClIa. 3aKoH COXpaHCHHUA
HMIIYJIbCA. PeakTtuBHOC JABHKXCHHUC.

Pabora cuinbl. MOIHOCTH CUITHI.
Kunernueckas sneprus
MaTepHaAIbHON TOUKHU. Teopema
00 M3MEHEHUU KNHETUYECKON
SHEPIUH.

[TorenunanbHasg SHEPTHUSL.
[TorenuuanbHas 3HEprUst yupyro
nehOpMUPOBAHHON TIPYKUHBI.
[TorenunanbHasg 3HEPTUS TEa
BOJIM3M TOBEPXHOCTU 3EMIIH.
[TorenunanbHbIE U
HETIOTECHIUAIbHBIE CHITBL. CBSI3b
PaboOThI HEMOTECHIIMALHBIX CHJT
C U3MEHEHUEM MEXAHUYECKOU
SHEPIUU CUCTEMBI TEJ. 3aKOH
COXPaHEHHSI MEXaHUYECKON
SHEPIUH.

Yrpyrue u Heynpyrue

[IpoBeneHne SKCIEPUMEHTA: U3YyUCHHE
a0COJIFOTHO HEYIIPYTOro yjaapa

C TIOMOIIIBIO JIBYX OJMHAKOBBIX
HUTSHBIX MaSTHUKOB; KCCIICIOBAaHHE
CBSI3U PA0OTHI CUJIBI C U3BMEHEHUEM
MEXaHUYECKON SHEPTUU Tea

Ha MIPUMEPE PACTHKEHUSA PE3UHOBOTO
KTyTa.

OrneHka aOCOMIOTHBIX ¥ OTHOCUTEIBHBIX
MOTPENIHOCTEN U3MEPEHUN (PU3NUECKUX
BCJIUYMH.

Petienne pacué€THbIX 3a71a4 C SIBHO
3aTaHHOM (PU3UYECKON MOJCIBIO

C MCIIOJIb30BAaHNEM OCHOBHBIX 3aKOHOB
1 (popMys1 TMHAMUKHU U 3aKOHOB
COXpaHEHHS.

Pemrenne xkauecTBEHHBIX 33724

C OMIOPOM Ha U3YUYEHHBIC B Pa3eiie
«MexaHMKay 3aKOHbI, 3aKOHOMEPHOCTH
U (pU3UYECKUe SBICHUS.

Onucanne MeXaHMYECKOTO JIBHKECHUS C
MCITOJIh30BaHUEM (DU3HUECKUX BEJTMIHH:
MMIYJIbC TEJIA, KWHETUYECKAsi SHEePIrus,
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CTOJIKHOBEHUS.

TexHuyeckue ycTponcTa u
IPAKTUYECKOE IIPUMEHEHUE:
BOJOMET, KONEP, NPy KUHHBIN
IIUCTOJIET, ABUKCHUE PAKET

MOTEHIMAIbHAS SHEPT U], MEXaHUYECKas
paboTa, MEXaHUYECKasi MOIIIHOCTb.
AHanu3 pU3NYeCKUx MpoLeccoB U
SBJICHUM C UCTIOJIb30BAaHUEM 3aKOHA
COXpaHEHUsI MEXaHUYECKOU IHEPTHUH,
3aKOHA COXPAHEHUSI UMITYJIbCA.
OObsicHEHUE OCHOBHBIX MPUHIIAIIOB
JIEUCTBUS U MPAKTUYECKOTO
MIPUMEHEHUS TEXHUYECKUX YCTPOICTB,
TAKUX KaK: BOJOMET, KOTIEP,
IIPYKUHHBIN TUCTOJIET.

OObsicHEHUE ABUKEHUS PAKET C OMOPOI
Ha U3y4YCHHbIC (PU3NYECKUe BETNYNHBI U
3aKOHbI MEXaHUKH.

Hcnonp30BaHue npu MOArOTOBKE
COOOIIIEHUH O TPUMECHEHUH 3aKOHOB
MEXaHHUKH COBPEMEHHBIX
UH()OPMAITMOHHBIX TEXHOJIOTUHN IS
MOMCKa, CTPYKTYpUPOBAHUS,
WHTEpIIpETalUK U MPEJICTABICHUS
uH(bOpMAaIU, KPUTHIECCKUN aHATH3
noJiy4aemMoi uHpopManuu

[IpoBeneHre KOCBEHHBIX U3MEPEHU,
HCCIIEIOBAHUM 3aBUCUMOCTEN
(hU3MYECKUX BEJIMUMH, POBEPKa
MPEI0KEHHBIX TUIIOTE3

Hroro no pazneny

18
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Pa3nen 3. MoJiekyJisipHas Gu3uKa U TEPMOIMHAMHKA

3.1

OCHOBBI
MOJIEKYJIIPHO-
KMHETUYECKOU TEOPUU

9

OCHOBHBIE MMOJOKECHUS
MOJIEKYISIPHO-KNHETHYECKOMN
TEOPUU U UX OTBITHOE 0OOCHOBAHHUE.
bpoyHOBCKOE BHXKEHUE.
Huddyszus. Xapakrep ABUKCHHUS U
B3aMMOJICHCTBUS YaCTHUI BEILIECTBA.
Mopenu cTpoeHus ra3os,
KUJKOCTEW U TBEPABIX TEN U
00BbSICHEHHE CBOMCTB BEIIIECTBA

Ha OCHOBE 3THX MoJjenen. Macca u
pa3Mepbl MoJiekyil. KonnuectBo
Bemiectsa. [loctositHHas ABoraspo.
TerutoBoe paBHOBECHE.
Temmneparypa u e€ u3mMepeHue.
[Ixama remneparyp Llenscus.
Mopens uaeaabHOTO Tas3a.
OcCHOBHOE ypaBHEHUE
MOJIEKYJIIPHO-KUHETUYECKON
TEOPUU UIEATHHOIO ra3a.
AOGcoiroTHas TeMreparypa Kak Mepa
CpeIHEN KUHETUYECKON SHEPTUU
TEIJIOBOTO JBUKEHUS YaCTHI] Ta3a.
[ITkama remneparyp KenbBuHna.
['a30BbIe 3aKOHBI. YpaBHEHUE
MenpaeneeBa—Kitanenpona.

3akoH JlanbToHa. M3omporiecchl

IIpoBeneHne 3KCrIepUMEHTA:
ONpENIEJICHHE MAacChl BO3AyXa

B KJIACCHOM KOMHATE Ha OCHOBE
U3MEpeHUil 00bEMa KOMHATBI, JaBICHUS
Y TEMIIEPATYPHI BO3/IyXa B HEH;
UCCJIEIOBAHKUE 3aBUCUMOCTU MEXIY
rapamMeTpaMM COCTOSIHUS Pa3peKEHHOTO
rasa.

OreHka a0COJIFOTHBIX U OTHOCUTEIBHBIX
MOTPENIHOCTEN U3MEPEHUIN (PU3NUECKUX
BEJIUYMH.

OObsicHEHUE OCHOBHBIX MPUHLIUIIOB
JEUCTBUIN TEPMOMETpa U OapoMeTpa u
YCJIOBUHM WX O€30IMaCHOTr0
UCITOJIb30BAHUS B IOBCEIHEBHOM
KU3HH.

Pacno3naBanue pu3n4eCcKux sIBJICHUM

B YUE€OHBIX ONBITAX U OKPYXarolen
*Ku3HH: Tuddy3us, OpOoyHOBCKOE
JIBUKEHUE.

OnucaHue TEIIOBbIX SIBJICHUI

C UCIOJIb30BaHUEM (PUZNUECKUX
BEJIMYMH: JIaBJICHUE ra3a, TeMIlepaTypa,
CpEIHss] KHHETUYECKast SHEPIUs
XAa0TUYECKOTO JBUKEHUS MOJIEKYII,
CpEeAHEKBAAPATUYHAS CKOPOCTh
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B UJI€ATTbHOM Ta3e C HOCTOSIHHBIM
KOJINYECTBOM BELIECTBA.
['paduueckoe npeacraBieHue
U30IPOLECCOB: U30TEPMa, U30X0Pa,
n3o0apa.

TexHuueckue ycTpoucTBa 1
MPaKTUYECKOE TPUMEHEHHUE:
TEPMOMETp, OapoMeTp

MOJIEKYJL.

AHanu3 GU3NYECKUX MPOILECCOB U
SIBIICHUM ¢ ucmnojib3oBanueM MKT,
ra30BbIX 3aKOHOB, CBSI3U CPEHEN
KMHETUYECKOW SHEPTUH TETIJIOBOTO
JIBHDKCHUST MOJIEKYJT ¢ a0COJIFOTHOM
TEMITIEPATYypOH.

Periennie pacu€THbBIX 33714 C SIBHO
3aTAaHHOM (PU3UYECKON MOJCIBIO

C UCMOJIb30BAaHUEM OCHOBHBIX
nosnoxenniit MKT, 3akoHOB 1 popmyit
MOJICKYJISIPHOMN (DU3UKH.

Pabota B rpynmax npu rjiaHupOBaHUH,
MPOBEJICHUN U UHTEPIIPETALINU
pEe3yJIbTATOB OIBITOB M aHAJIN3E
JIOTIOJTHUTEIIbHBIX UCTOYHUKOB
uH(pOpMAIUHU TI0 TEME

3.2

OCHOBBI
TEPMOJIMHAMUKHU

10

TepmoauHaMHU4eCcKas CUCTEMA.
BryTtpennss sHeprus
TEPMOJIMHAMHUYECKOU CUCTEMBI U
CITOCOOBI €€ M3MEHEHHUS.
KonuuectBo TemnoTsl 1 pabora.
BuyTpeHHss1 sHEprug 0JHOATOMHOTO
HUIeaJIbHOro ra3a. Buabl
TEIUIONEPEIaun: TEMIOTPOBOIHOCTb,
KOHBEKIIUS, U3JIy4eHUE. Y IebHas
TEIIOEMKOCTh BEIIICCTBA.

IIpoBeaeHuE SKCIIEPUMEHTA: U3MEPEHUE
YAEIBbHOU TEIJIOEMKOCTH BELIECTBA.
OrieHka abCOIFOTHBIX U OTHOCUTEIIbHBIX
MOTPENTHOCTEN U3MEpEHUN (HU3NIECKUX
BEJIMYMH.

N3yuenue mojeneit mapoBoit TypOWHBI,
JIBUTATENI BHYTPEHHETO CTOpPaHus,
PEAKTUBHOIO IBUTATEIIS.

OObsiCHEHUE PUHITATIOB ACHCTBUS U
yCIIOBUI 0€30MaCHOTO UCTIOIb30BaHUS
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KonuyecTBO TEMIOTHI

MIpU TEIIonepeaye.

[TonsTre 06 annabaTHOM MpoIecce.
IlepBblii 3aKOH TEPMOJVHAMUKH.
[IpuMeHeHue epBOro 3aKoHa
TEPMOJUHAMUKHU K U30MPOIECCAM.
['paduueckas uaTEpnpeTanys
paboThI raza.

BTopo¥i 3aKk0H TEpMOIMHAMUKH.
HeoGpaTumMocTs npoiieccoB

B IIPUPOJIC.

TennoBeie MmamwHbL. [[puHIATIBL
JIEUCTBUS TETIJIOBBIX MAIIIHH.
[IpeoOpazoBanms SHEPTUU

B TETUTOBBIX MAIlIMHAX.
KoaddunmeHT nose3Horo neucTBus
TEIUIOBOM MAILIUHBI.

Hukn Kapuo u ero ko3 puuueHt
IIOJIE3HOTO JECUCTBUS.
DKOJIOTHYECKHE TPOOTIEMBI
TETJIOPHEPTETUKH.

TexHuyeckue ycTponcTa u
PaKTUIECKOE MPUMEHEHHE:
JIBUTATE]Ih BHYTPECHHETO CTOPAHMSI,
OBITOBOH XOJIOIUIIBHUK,
KOHTUITHOHED

B TTIOBCEHEBHOM JKM3HU JBUTATEIIS
BHYTPEHHETO CTOPaHMS, OBITOBOTO
XOJIOIUITLHUKA, KOHTUITHOHEPA.
Omnucanye CBONCTB TN U TETIOBBIX
SABJICHUM C UCIIOJIb30BAHUEM
bu3nYecKuX BETUYMH: JIaBJICHUE T'a3a,
TeMITepaTypa, KOJTHIEeCTBO TEIIOTHI,
BHYTpPEHHSIS1 DHEprus, paboTa rasa.
Pemenune pacu€THbIX 3a71a4 C SBHO
3aTAaHHOM (PU3UYECKON MOJCIBIO

C UCIIOJIh30BaHUEM OCHOBHBIX 3aKOHOB
1 (HOpMyJT MOJIEKYIISIPHON PU3KUKHU U
TEPMOTMHAMHUKH.

Pemenne kxauecTBEHHBIX 3a/1a4

C OTTOPOI HA M3YYCHHBIC B pa3Jieie
«MonexynsipHast pusuka u
TEPMOIMHAMUKA)» 3aKOHbI,
3aKOHOMEPHOCTH U (PU3UIECKUE
SIBJICHHSI.

PaboTa B rpynmax npu aHanmse
JIOTIOTHUTETHHBIX UCTOYHUKOB
uH(pOpMaIUH TI0 TeMe
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3.3

ArperatHbie
COCTOSIHUS BELIECTBA.
da3oBble EPEXObl

[TapooGpazoBaHue U KOHICHCALIHS.
Hcnapenue u kunenue.
AGcoIIoTHast 1 OTHOCUTENIbHAS
BJIAJKHOCTH BO31yxa. HachlleHHbIM
nap. Y aenapHas TeIuioTa
napooOpa3oBaHusi. 3aBUCUMOCTb
TEeMIIepaTypbl KUTIEHUS OT JaBJICHUS.
TBépnoe Teno. Kpucrammueckue u
aMmopdHbIe Teaa. AHU30TPOIHUS
CBOMCTB KpuCTAIUIOB. JKuKue
Kkpucrauibl. COBpeMEHHbIE
Marepuansl. [InaBienue u
KpUCTAJTM3anus. Y AebHas TEIIoTa
miasienus. Cyonumanus.
YpaBHEHHUE TETUIOBOrO OajaHca.
TexHuyeckue ycTporcTa u
IPaKTUYECKOE TPUMEHEHUE:
TUTPOMETP U IICUXPOMETD,
KaJIOPUMETP, TEXHOJIOTHH
NOJIyYEHHS] COBPEMEHHBIX
MaTepHUaJIOB, B TOM YHUCIIE
HAaHOMATEpPHUAJIOB,

Y HAHOTEXHOJIOTHHU

[IpoBeneHNE SKCIIEPUMEHTA: U3MEPEHUE
OTHOCHUTEIIbHOM BIIAYKHOCTH BO3yXa.
Onenka abCONIOTHBIX M OTHOCUTEIBHBIX
MOTPENTHOCTEN U3MepeHUN PU3NIECKUX
BEJINYHH.

N3yyeHue CBONCTB HACBIIIEHHBIX
NapoB, CI0COO0B U3MEPEHHUS
BJI&JKHOCTH

HaOmnronenue kunenus npu
MMOHMYKEHHOM JaBJICHUH, HArPEBAaHUS

Y TUIABJIEHUS] KPUCTAJUIMYECKOTO
BEIIIECTBA.

OObsicHEeHUE IPUHIIUIIOB JICUCTBUS U
yCJI0BUM 0€30MaCHOT0 UCTIOIb30BaHUS

B IMIOBCETHEBHOM KU3HU THTPOMETPA,
MICUXPOMETPA, KAIOPUMETPA.

N3ydyeHne TEXHONIOTUI OIYyYECHUS
COBPEMEHHBIX MaTEPUAIOB, B TOM YUCJIE
HAaHOMAaTEpPHUAJIOB.

Pemenune pacu€THbIX 3a71a4 € ABHO
3QTaHHOM (PU3HYECKON MOJCIBIO

C UCIIOJIb30BAHUEM YPaBHEHUS
TEIJIOBOTO OajaHca.

Pemenre kauecTBEHHBIX 3a/1a4

C OIIOPOM Ha U3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKHE
SABJICHHUS 10 TEME.
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PacnoznaBanue Gpuznyueckux siBICHUN
B Y9€OHBIX OMBITaX U OKPYXKAIOMIEH
KU3HH: neopmaris TBEPIBIX TE,
HarpeBaHue U OXJIAKJIEHUE Tel,
M3MEHEHHUE arperaTHbIX COCTOSTHUM
BEI[ECTBA U OOBSICHEHHE UX Ha OCHOBE
3aKOHOB U (POPMYIT MOJICKYJISIPHOM
buzuKU.

Hcnonb3zoBanne HHPOPMaIIMOHHBIX
TEXHOJIOTHH JIJISl IOMCKA,
CTPYKTYPUPOBAHMSI, UHTEPIIPETAIIUH U
MpeICcTaBIeHUs] HHPOPMALIUU MIPU
MOATOTOBKE COOOIIEHUI O MPUMEHEHUU
3aKOHOB MOJIEKYJISIPHON (DU3UKU U
TEPMOJIUHAMHKHU B TEXHUKE

U TEXHOJIOTHUSX

Hroro no pazgeny 24
Paznen 4. DinekTpoAMHAMUKA
4.1 | DnekTpocTaTrka 10 DunekTpu3zanus Tei. Jnekrpudeckui | [IpoBeaeHue sKCIEpUMEHTa: U3MEPEHUE

3apsan. JIBa BUIa JIIEKTPUUYECKUX
3apsanoB. [IpoBogHuKY,
JABJICKTPUKU U TTOJTYITPOBOJHUKH.
3aKOH COXpPaHEHHUS IEKTPUIECKOTO
3apsa.

B3aunmoneiicTBue 3apsiioB. 3aKoH
Kynona. ToueuHblid 371€KTPUYECKUI
3apsii. DNEKTPUUECKOE MOJIe.

AIEKTPOEMKOCTH KOHJIEHCATOPA.
OrneHka aOCOTIOTHBIX U OTHOCHUTEIbHBIX
MOTPEUTHOCTEN U3MEpEeHUN (PU3NUECKUX
BEJIMYHH.

N3yuenue npuHUKUNIOB ACHCTBUSA
BJIEKTPOCKOIIA, JIEKTPOMETPA,
KOHJIEHCATOpA.

N3yyenune npuHUMUIIOB IEUCTBUSA
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Hanps:k€HHOCTB 2JIEKTPUYECKOTO
noss. [Ipuauun cynepno3unuu
BIEKTPUYECKUX Tonen. JInnnmu
HaIpPsHKEHHOCTH 3JIEKTPUYECKOTO
HOJISL.

PaboTa cui 31eKTpoCcTaTuyecKoro
nons. [lorenunan. Paznocts
noteHuuanoB. [I[poBogHUKY 1
JADJICKTPUKU B
AIEKTPOCTATUYECKOM TIOJIE.
JlnamexkTpruyueckast MpOHULIAEMOCTb.
DnekrpoémkocTb. Konnencarop.
DIIEKTPOEMKOCTD MIOCKOTO
KOHJIEHCATOpa. DHEprus
3apsHKEHHOT0 KOHJIEHCATOpa.
TexHuyeckue ycTporcTa u
IIPAKTUYECKOE ITPUMEHECHHUE:!
3JIEKTPOCKOIL, 3JIEKTPOMETD,
3JIEKTPOCTATUYECKAs 3aIlNTA,
3a3eMJICHUE AJIEKTPOIIPUOOPOB,
KOHJEHCATOP, KOIMMUPOBAIIbHBIN
armapar, CTPyUHBIN IPUHTED

U yCJIOBUH 0€30MacHOro MpUMEHEHUs

B [IPAKTUYECKOU KU3HU,
KOIMPOBAJIBHOIO ammapara, CTpynHOro
MIpUHTEpA.

PaccmoTpenue pusnyeckux OCHOBaHUM
AJEKTPOCTATUYECKOM 3aIUTHI U
3a3eMJICHUS DJIEKTPOIIPUOOPOB.
Pemienne pacu€THbIX 33724 C SIBHO
3aTAaHHOM (PU3UYECKON MOJCIBIO

C UCII0JIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 (HOPMYJ DIIEKTPOCTATUKHU.

Peliennie ka4eCTBEHHBIX 3a]1a4

C ONOPOU HA U3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTHU U (PU3HUYECKHE
SBJICHUS PJIEKTPOCTATUKHU.
Pacno3naBanue pu3M4eCKUX sSIBJICHUM
B YYEOHBIX OMBITaX U OKPYXKaIOIIeH
KU3HU: SJIEKTPU3ALIMS TEl,
B3aUMOJICHCTBHE 3apsI10B U OOBSICHEHUE
WX Ha OCHOBE 3aKOHOB U (hOpMYJT
AIEKTPOCTATUKH.

Onucanue u3y4yeHHbIX CBOMCTB
BEILIECTBA U SJICKTPUUECKUX SIBIICHUM

C MCMOJb30BaAHUEM (PU3UUECKUX
BEJIMYMH: JICKTPUUECKUN 3apsl,
HaIMpsKEHHOCTH AJIEKTPUYECKOTO TOJIS,
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MOTEHIIUAJI, Pa3HOCTh MOTCHIINAJIOB,
AJIEKTPOEMKOCTb.

AHann3 GU3NIECKUX MPOIECCOB U
SIBJIEHUI C UCII0JIb30BaHUEM
(bU3MYECKUX 3aKOHOB: 3aKOHA
COXPaHEHMS JICKTPUUECKOTO 3apsia,
3akoHa KymoHna.

Pabora B rpynmax npu aHaimse
JIOTIOJTHUTEIILHBIX NCTOYHHKOB
MH(pOpMAIU U TOJTOTOBKE COOOIIECHUMA
O MPOSBJIECHUM 3aKOHOB 3JIEKTPOCTATUKHU
B OKpY>KalolleH >KU3HU U MPUMEHEHUHU
UX B TEXHUKE

4.2

[locTostHHEBII

AIEKTPUYECKUH TOK.

Toku B pa3nu4HbIX
cpenax

12

DIJIEKTPUYECKHM TOK. Y CIIOBUSA
CYIIECTBOBAHUS AIIEKTPUUECKOTO
Toka. Mctounmku Toka. Cuia Toka.
ITocTOSIHHBIN TOK.

Hanpsokenue.

3akoH OMa [ y4acTKa LEeTu.
DIIEKTPUUECKOE COTPOTUBIICHUE.
VY 1enbHOE CONTPOTUBIIEHUE
BemiecTna. IlocienoBarenbpHoe,
napayjieIbHOE, CMEIIAHHOE
COEJIMHEHUE MPOBOJHUKOB.
Pabora sanexTpruyueckoro Toka.
3akoH [[>xoyns—JIena. MomHoCTh
3JIEKTPUYECKOTO TOKA.

[IpoBeneHne dKCIIEpUMEHTA: U3YUEHUE
CMEIIIAHHOTO COCIMHEHUSI PE3UCTOPOB;
m3Mepenue IJIC ucTouHMKa TOKA U €ro
BHYTPEHHETO COMPOTUBJICHUS;
HaOJIOICHUE JIEKTPOJIN3A.

OreHka aOCOJIFOTHBIX U OTHOCUTEIbHBIX
MOTPENTHOCTEH U3MEpEHUN (PU3NIECKUX
BEJINYUH.

OObsicCHEHUE PUHIIATIOB ACHUCTBUS U
yCIJIOBH 0€30MacHOT0 MPUMEHEHUS
aMIepMeTpa, BOJIbTMETPA, PEOCTATA,
HMCTOYHUKOB TOKa,
AJIEKTPOHArpeBaTENIbHbBIX U
AIEKTPOOCBETUTEIBHBIX MPUOOPOB,
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DJIIEKTPOJIBIKYIIAS CHIIA U
BHYTPEHHEE CONPOTUBIICHHE
MCTOYHHUKA TOKa. 3akoH OMa

JUIS1 TIOJTHOU (3aMKHYTOM)
anekTpuueckoil nenu. Koporkoe
3aMbIKaHUE.

DJIEKTPOHHAs! TPOBOJAUMOCTh
TBEPJIBIX METAIJIOB. 3aBUCUMOCTD
CONIPOTHUBJIEHUSI METAJIJIOB

OT TeMIIEPaTypHI.
CBepXnpoBOJIUMOCTb.
DIIEKTPUYECKAN TOK B BAKyyME.
CBOMCTBA DIEKTPOHHBIX ITYYKOB.
[TonynpoBonuuku. CoGCcTBEHHAs U
pUMeCHasi IPOBOJAUMOCTh
MOJyNIpPOBOAHUKOB. CBOMCTBA
p—Nn-niepexona.
[TomympoBOTHUKOBBIE TPUOOPHI.
DJIEKTPUYECKUM TOK B pacTBOpPaX U
pacruiaBax 3J€KTPOJUTOB.

QHGKTpOHI/ITI/I‘-IeCKaH AUucconuranms.

DJIEKTPOJIH3.
DJIEKTPUYECKUM TOK B ra3ax.
CamocTosITeNbHBIN U
HECAMOCTOSTEIIbHBIN pa3psLl.
Monnus. [1na3ma.
TexHuyeckue ycTponucTsa u

TEPMOMETPA COMPOTUBJICHUS,
BAKYYMHOTO J10/1a, TEPMHUCTOPOB U

(b oTOpE3UCTOPOB, MOTYIPOBOTHUKOBBIX
JIAOJIOB, TAIIbBAHUKH.

Pemienune pacu€THbIX 3a7a4 ¢ ABHO
3aJIaHHOHN (HM3HYECKON MOICITHIO

C UCITOJIb30BAHUEM OCHOBHBIX 3aKOHOB
u popmyn Tembl «IlocTossHHBIN
ANEKTPUYECKUHN TOK.

Pacno3naBanue puznyeckux siBJICHUN
B YYEOHBIX ONIBITaX U OKPYKAIOIIEH
JKU3HU: DJICKTPUYECKAs IPOBOIUMOCTb,
TEIJIOBOE, CBETOBOE, XUMHYECKOE,
MAarHUTHOE JCUCTBUS TOKA.

AHanu3 3JIEKTPUUECKUX SIBIICHUN U
IIPOLIECCOB B LEIAX OCTOSTHHOTO TOKA
C MCIIOJIb30BaHMEM 3aKOHOB: 3aKOH
Oma, 3aKOHOMEPHOCTH
[IOCJIEIOBATEIBLHOIO U MTAPAIIIEIBHOTO
COEIMHEHUS MPOBOJHUKOB, 3aKOH
Jxoynsa-Jlenna.

Onucanue u3y4yeHHbIX CBOMCTB
BEILIECTB U 3JIEKTPUUECKUX SIBJIICHUIM

C UCMOJIb30BaHNEM (U3HUECKUX
BEJIMYUH: DJICKTPUYECKUU 3aps]l, CUJIa
TOKQ, AJIEKTPUUYECKOE HAIIPSKEHHUE,
ANEKTPUUYECKOE CONTPOTUBIICHHUE,
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MPAKTUYECKOE IPUMEHEHHE:
aMIIepMeTp, BOJIbTMETP, PEOCTAT,
HMCTOYHUKHU TOKa,
AJIEKTPOHArPEBATENbHBIE IPUOOPHI,
AJIEKTPOOCBETUTEIBHBIE PUOOPHI,
TEPMOMETP CONPOTUBIICHUS,
BaKyyMHBIN U0/, TEPMUCTOPHI U
(hOTOpPE3UCTOPHI,
HOJTyTIPOBOJHUKOBBIN AHOJ,
rajibBaHuKa

pa3HocTh notenuuanon, IJC, pabota
TOKa, MOIIIHOCTh TOKA.

Hcnonb3zoBanue HHPOPMaIMOHHBIX
TEXHOJIOTHH 115 TIOUCKA,
CTPYKTYpHUPOBAHUS, UHTEPIIPETALIUN U
MpeACTaBICHNS] HHPOPMAIINH TTPU
MOJATOTOBKE COOOIICHUI O TPUMEHEHUHU
3aKOHOB ITOCTOSTHHOT'O TOKA B TEXHUKE U
TEXHOJIOTUSIX

Hroro o pazgeny 22
Pe3epBHOE Bpems 2
OBILEE KOJIMYECTBO 68
YACOB I1O ITPO'PAMME
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11 KUIIACC

HaumenoBanue
No KosmmuectBo OcCHOBHBIE BUJIBI IESITEILHOCTH
pa3ziesioB U TEM [IporpammHoOe conepxanue
n/n 4acoB oOy4Jaronmxcs
y4eOHOro npeaMera
Pasznen 1. Dnexkrpoannamuka
1.1 | MarauTHoOe noJe. 11 ITocTosTHHBIE MATHUTHI. [IpoBeneHrE SKCIIEPUMEHTA: U3YUEHUE

DJIEKTPOMAarHuTHAs
WHITYKITAS

B3anmogeiicTBie ITOCTOSTHHBIX
MarouToB. MarHuTHoe€ IoJie.
BekTop MarHuTHOM MHAYKIIUH.
[IpyuHIMT Cynieprno3uuun
MarHMTHBIX TTojaeH. JInnuu
MarHuTHOM MHAYKIuK. Kaptrna
JIMHUN MarHUTHOW UHIYKIIUU MOJIS
MOCTOSIHHBIX MAarHUTOB.
MarauTtHoe 1ose NTpoBOJHUKA

¢ TokoM. KapTrHa TuHUNA UHIYKIIUU
MarHuTHOTO MOJIS JJIMHHOTO
MPSIMOTO TPOBOJIHUKA U 3aMKHYTOTO
KOJIBLIEBOT'O ITPOBOIHMKA, KATYIIIKH
¢ TokoM. OnbIT Dpcrena.
BzaumopericTBre NpoOBOIHUKOB

C TOKOM.

Cuita Amnepa, €€ MOyJb U
HaIpaBJICHHUE.

Cuna Jlopenna, e€ Moayb U
HanpasieHue. JIBrxeHue
3apsKEHHOM YaCTHUIIbI

MAarHATHOTO IOJISI KATYIIKH C TOKOM;
WCCIIEIOBAHNE JEUCTBUS ITOCTOSTHHOTO
MAarHuTa Ha paMKy ¢ TOKOM;
VCCIICIOBAHUE SIBJICHUS
AIEKTPOMAarHUTHON UHIYKIIUH.

OreHka a0COJIFOTHBIX U OTHOCUTEIBHBIX
MOTPENTHOCTEN U3MEPEHUN (PU3NYECKUX
BEJINYHH.

OObsicHEeHHE NPUHLIUIIOB ACHCTBUS U
yclIoBu# 0€301acHOr0 NPUMEHEHHUS
ITOCTOSTHHBIX MarHuTOB,
AIIEKTPOMArHuTOB, JJIEKTPOABUTATEN,
YCKOpHUTEIIEH DJIEMEHTAPHBIX YaCTHIL,
WHAYKIIMOHHOM TIE€YH.

Pemrenue pacu€THbIX 3a1a4

Ha MpUMeHeHne (POpMyI TEMBI
«MarauTtHoe noJie. DIEeKTpOMarHuTHas
WHIYKIUS.

Pemenne kayecTBEHHBIX 3a/1a4

C OIIOPOU Ha U3YUYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HYECKUE
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B OJTHOPOJHOM MAarHUTHOM IIOJIE.
Pa6ota cumnsl Jlopenna.

SIBiieHME 2NEKTPOMArHUTHOM
uHayKIuu. [loTok BekTopa
MAarHUTHOW UHAYKIIHH.
DNEeKTPOABMKYLIAs CHUIIA MHIAYKLUH.
3aKOH 3JIEKTPOMarHuTHOMN
nHaykuuu dapaznes.

BuxpeBoe 3J1eKTprUIecKoe NoJIe.
DNEKTPOJBHXKYIIAS CUJIa HHAYKIUN
B [IPOBOJHUKE, IBHKYILEMCS
IIOCTYNATEIbHO B OAHOPOJHOM
MAarHUTHOM I10JIE.

[IpaBuio Jlenna.

NHnykTuBHOCTE. SIBNIEHME
CaMOMHIYKIINH. DIIEKTPOIBHKYILAs
CUJIa CAMOUHIYKIIUU.

DHeprust MAarHUTHOTO T1OJIST KATYIIKH
C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.
TexHuyeckue ycTponucTsa u
MIPAKTUYECKOE IPUMEHEHUE:
ITOCTOSIHHBIE MATrHUTBHI,
AJIEKTPOMArHUTHI,
AIEKTPOABUTATEND, YCKOPUTEIN
AJIEMEHTAPHBIX YaCTHII,
VMHIYKIAOHHAS [1€Yb

SIBIICHUSI TEMbl K MarHUTHOE IOJIC.
DJIEKTPOMArHUTHASI UHIYKITUSD).
OrnpenesieHue HAIIPaBJICHUS BEKTOPA
MHIYKIIUM MAarHATHOTO TOJIs
MIPOBOJIHUKA C TOKOM, CHJIBI AMITIEepa
u cuiel JlopeHa.

Pacno3naBanue puznyeckux siBICHUN
B YUCOHBIX OIBITaX M OKPYXKaIOIICH
YKU3HU: B3aUMOJICHCTBHE MarHUTOB,
AIIEKTPOMArHUTHAsI HHAYKIUS,
JICNCTBHE MarHUTHOTO IOJIS Ha
MPOBOJAHUK C TOKOM U JABUKYIIHICS
3apsl.

AHanIu3 3JIEKTPOMAarHUTHBIX SBICHUM
C HUCIIOJIb30BAHUEM 3aKOHA
AJIEKTPOMAarHUTHOM WHJIYKIIUH.
OnucaHne U3y4eHHBIX CBONCTB
BEIIECTB U AJIEKTPOMArHUTHBIX
SIBIICHUI C MCMOJIb30BaHUEM
(bU3UYECKUX BEJIMYWH: WHIYKITUS
MarHUTHOIO MOJIsl, cCujia AMnepa, cuiia
Jlopeniia, THAYKTUBHOCTh KaTyLIKH,
SHEPTHUsl DJIEKTPUUECKOTO0 1 MATHUTHOTO
oJIeu

Hroro no pazaeny

11
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Pa3nen 2. Kosie0anus v BOJTHBI

2.1

MexaHU4ecKue 1
AIIEKTPOMArHUTHbBIC
KOJICOaHUS

KonebarenbHas cucrema.
CB00OOIHBIE MEXaHUYECKUE
konebanus. ['apMmoHnueckue
kosnebanwus. [lepuon, yactoTa,
aMIUTUTya U (pa3a KosreOaHui.
[IpyXVHHBIN MASITHUK.
MareMaTn4yeckuii MasTHUK.
YpaBHEHHE TapMOHUYECKHUX
KoJiebanuid. [IpeBpaiiienue sHeprun
IIPY TAPMOHUYECKUX KOJICOAHUSX.
Koneb6atenbHblit KOHTYP.
CB0OOOIHBIE PTIEKTPOMArHUTHBIE
KO0JIEOaHUs B UACAITEHOM
K0JIe0aTeIbHOM KOHTYpE. AHaI0rus
MEXy MEXaHUYECKUMU U

QJICKTPOMAroHuTHBIMHA KOJICOAHHMSIMHU.

®opmyna ToMcoHa. 3akOH
COXPaHEHUS YHEPTUU B UJECATBHOM
K0JIe0aTeIbHOM KOHTYpE.
IIpencrasienue o 3aTyXarommx
KoJebaHusX. BeiHyX/1€HHbIE
MEeXaHUYeCcKre KoJIeOaHus.
Pe3onanc. BeiHyX1eHHbIE
3JIEKTPOMAarHUTHbIE KOJIeOaHNU .
ITepeMeHHBIN TOK.

CuHycouaaIbHBIN IEPEMEHHBIN TOK.

HccenenoBanne mapameTpoB
K0JIe0aTENbHON CUCTEMBI — IEPUO/IA,
4aCTOTHI, AMIUTATYABI U (a3bl
Kosie0aHuil (MPYXKUHHBINA W/ UIn
MaTeMaTUYECKU MasTHUK).
HaOmronenue 3aryxaromux KojaeOaHuH.
HccnenoBanue CBOMCTB BBIHYKIEHHBIX
KoJIeOaHU.

Habmronenue pezonanca.

IIpoBeneHue 3KkCrepuMEHTA:
MCCIIEIOBAHNE 3aBUCUMOCTH MEPUOJA
MaJIbIX KoJIeOaHHH rpy3a Ha HUTH

OT JUTMHBI HUTH ¥ MacChI TPy3a;
HCCIIEIOBAaHNE MEPEMEHHOTO TOKA

B 1IETIN U3 TTOCJIEA0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOpa, KaTyIIKH
U pe3ucTopa.

Or1eHKa aOCOFOTHBIX U OTHOCHUTEIIBHBIX
MOTPEUTHOCTEN U3MepEeHU (PU3NIECKUX
BEJIMYHH.

OOBsICHEHUE PUHITATIOB ACHCTBUS U
yCIJIOBU 0€301acHOTrO MPUMEHEHUS
AIEKTPUUYECKOr0 3BOHKA, TEHEpaTOpa
MEPEMEHHOTO TOKA, JINHUU
aleKTponepeaay.

Pemenune pacdy€THbIX 3a71a4 € SIBHO
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MonHOCTh NEPEMEHHOTO TOKA.
AMIUTUTYIHOE U ACICTBYIOIIEE

SHAYCHUC CUJIbI TOKA U HAIIPAKCHUSI.

Tpanchopmarop. IIpousBosacTso,
nepeaayda u noTpediieHue
AIEKTPUYECKOU DYHEPTHM.
DKOJIOTUYECKHUE PUCKHU

IIPpH IIPOU3BOJACTBEC JJICKTPOOHCPTIHH.

KynbpTypa ncnosib30BaHus
AJIEKTPOIHEPTUH B [IOBCETHEBHOU
JKU3HU.

TexHuueckue ycTpoucTaa u
MIPAKTUYECKOE PUMEHEHUE:
AIEKTPUYECKUN 3BOHOK, TEHEPATOP
IIEPEMEHHOT0 TOKA, JINHUU
aNeKTponepenayd

3aJIaHHOHN (PU3HUECKON MOJIEITBIO

C UCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
1 GOpMYJI, OTTUCHIBAIOIIIIX
MEXaHUYECKHE U DJICKTPOMArHUTHBIC
KoJIeOaHus.

Omnucanre MEXaHMYECKUX U
AIIEKTPOMATrHUTHBIX KOJICOAHMIA

C UCTIOIb30BaHUEM (DU3UUECKUX
BEJIMYMH: TICPUO ¥ 4aCTOTa
KoJIeOaHMi, aMITUTy1a U Pa3a
KoJIeOaHUM, 3apsi U CUJia TOKa

B TAPMOHUYECKUX IJICKTPOMATrHUTHBIX
KOJICOaHUSIX.

Pemenne kauecTBEHHBIX 3a/1a4

C ONOpPOM Ha M3YUYEHHBIC 3aKOHBI,
3aKOHOMEPHOCTHU, OTMCHIBAIOIIIHE
MEXaHUYICCKHE U DJICKTPOMArHUTHBIC
KoJIeOaHus.

PaGoTa B rpymnmax npu miaHApOBaHUH,
MIPOBEICHUH U UHTEPIPETAIINH
PE3YNbTATOB OIBITOB, U AHATIN3E
JOTIOJTHUTETBHBIX UCTOYHUKOB
uH(MOpMAITUHU TIO TEME

2.2

Mexannueckue u
BJIEKTPOMATHUTHBIC
BOJIHBI

MexaHuuecKkue BOJIHbBI, yCIOBUS
pacnpoctpanenus. [lepuog.
CKOpOCTh pacnpoCTpaHEHHUs U
JuirHa BosiHbL. [lonepeunsie u

N3yuyenue oOpazoBaHus u
pacnpocTpaHEHHs MONEPEYHbIX U
IPOAOIBHBIX BOJIH.

Habmtonenue otpaxkeHus
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MPOIOJIBLHBIC BOJHBI.
WuTepdepentus u qudpaxus
MEXaHUYECKUX BOJIH.

3ByK. CKOpOCTh 3ByKa. [ pOMKOCTB
3ByKa. Bricora Tona. TemOp 3ByKa.
DIEKTPOMArHUTHBIE BOJIHBI.
VYcnoBus U3nydeHHs
AJIEKTPOMArHUTHBIX BOJIH. B3anmHas
opueHTaIus BeKTopoB E, B,

U B 2JICKTPOMarHuTHOU BOJIHE.
CBOIICTBA AIEKTPOMArHUTHBIX BOJIH:
OTpa)KE€HHE, MPEIIOMIICHHUE,
nosspu3anus, audpaximys,
untepdepenius. CKopocTb
AJIEKTPOMArHUTHBIX BOJIH.

[I[Ixana 31eKTPOMAarHUTHBIX BOJIH.
[IpuMeHeHue JIeKTPOMArHUTHBIX
BOJIH B TEXHUKE U OBITY.
[IpuHLIMTIBI paTUOCBSI3U U
TeneBuaeHUs. Painonokanusi.
DIIEeKTPOMarHUTHOE 3arpsi3HEHNE
OKPYKaIOIIEN CPEIbL.
TexHuuyeckue ycTponucTBa u
MPaKTUYECKOE TPUMEHEHHUE:
MY3bIKaJIbHbIE UHCTPYMEHTHI,
yJIbTPa3BYKOBasl IMAarHOCTHUKA

B TEXHUKE U MEAULIMHE, paaap,

U TIpEeNIOMIICHHUS], UHTEP(EPEHITUU U
TudpaKkIuy MEXaHUIECKUX BOJIH.

Ha6J'IIOI[€HI/Ie CBA3U 'POMKOCTH 3BYKad H

BBICOTBI TOHA C AMIUIMTYIOM U
4acTOTOM KoJieOaHUM, 3ByKOBOT'O
pe30HaHca.

HccenenoBanue cBOWCTB
AIEKTPOMArHUTHBIX BOJIH: OTPaKECHHUE,
IIPEJIOMJIEHUE, MOIAPU3aALNs,
nupakuys, uHTephEpeHIIHS.
N3ydeHue ycioBUN U3ITyYEHUS
AIEKTPOMArHUTHBIX BOJIH, B3AMMHOMN
opueHTaIuu BeKkTopos E, B,

U B DJIEKTPOMArHUTHOU BOJIHE.
N3yueHne npuMeHeHns
AIEKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

OOBbscHEHUE IPUHIUIIOB AEHCTBUS U
yCJIOBHA 0€30MacHOTr0 MPUMEHEHUS
MY3bIKaJIbHBIX UHCTPYMEHTOB,
YIBTPA3BYKOBOW JUArHOCTUKU

B TEXHUKE U MEJIULIMHE, pajiapa,
paguonpuEMHUKA, TEIEBU30PA,
aHTeHHbl, Tenedona, CBU-neun.
Peliennie pacu€THBIX U KaU€CTBEHHBIX
3a/1a4 ¢ OOPOM HA U3YUYEHHBIE 3aKOHBI
Y 3aKOHOMEPHOCTH, ONUCHIBAIOIIINE
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panuonpuéMHUK, TEIEBU30DP,
anTeHHa, tenedon, CBU-neup

pacnpocTpaHeHUE MEXaHUYECKUX U
ANIEKTPOMATHUTHBIX BOJIH.
Hcnonb3zoBanue MHPOPMaIMOHHBIX
TEXHOJIOTHH JIJISl IOMCKA,
CTPYKTYPHUPOBAHHUS, UHTEPIPETALUU U
npecTaBiIeHus nH(pOpMaLuu

IIPU MOJATOTOBKE COOOIIEHUH

00 MCTIOJIb30BaHUH 3JEKTPOMATrHUTHBIX
BOJIH B TEXHHUKE.

VYyacrtre B JUCKyCcCUU

00 3JIEKTPOMarHUTHOM 3arpsi3HEHUU
OKPYKaIOIIEH CPEIBL.

PaboTa B rpynmnax npu njiaHupoBaHUH,
MPOBEJCHUN U UHTEPIIPETALINU
PE3YNbTATOB OIBITOB U AHAJIU3E
JIOTIOJIHUTEIbHBIX UCTOYHUKOB
uH(pOpMAIUHU TI0 TEME

2.3

Onrtuka

10

['eomeTpuueckas onruka.
[IpsAmosMHENHOE PACTIPOCTPAHEHNE
CBETA B OJHOPOIHOM cpene. JIyu
cBeTa. TOYEYHBIM UCTOYHUK CBETA.
OtpaxxeHue cBeTa. 3aKOHBI
oTpaxeHnus csera. [loctpoenue
M300paKEHUH B TUIOCKOM 3epKaJie.
IIpenomiieHue cBeTa. 3aKOHBI
MpeIOMIICHHS CBeTa. AOCOIOTHBIM
nokasarenp npenomienus. [lomaoe

N3ydeHnue sBII€HNs TIOJHOTO
BHYTPEHHETO OTPAKEHUS, €T0
IIPUMEHEHUS B CBETOBOJIE.

N3ydenune Moaenen MUKpOCKOIa,
TeJIeCKoma.

IlonydyeHue cekTpa ¢ IOMOLIBIO
MPU3MBI U TUPPAKITUOHHON PEIIETKY.
W3mepenne nokasaTesns peoMIIeHUs
CTEKJIA.

HccnenoBanne CBOMCTB N300pakeHU M
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BHYTPEHHEE OTPaKCHHUE.
[IpenenpHbIN yroi MoaIHoTro
BHYTPEHHETO OTPaKECHHUSI.
Hucnepcust cBeta. CoXHBIN cOCTaB
oenoro ceeta. LIBer.

Cobuparorniye 1 pacceMBaroIne
nuH3bl. ToHKas MH3a. POKYCHOE
pPacCTOSIHUE U ONITUYECKas CHUJIa
TOHKOW JIMH3bI. [locTpoeHne
M300paKEHHI B COOMPAIOIINX U
pacceuBaromux auH3zax. opmyia
TOHKOM JIMH3bI. Y BEJIMYECHUE,
JIaBa€MO€ JINH30M.

IIpenensl MpUMEHUMOCTH
r€OMETPUUECKOM OTITUKH.

BonnoBas ontuka. UnTepdepenuus
cBeta. KorepeHTHbIC HCTOYHUKH.

Y cnoBus HaOII0ICHUSI MAKCUMYMOB
1 MUHUMYMOB

B UHTEPPEPEHIIMOHHON KapTUHE

OT JIBYX CUH(a3HbIX KOT€PEHTHBIX
HMCTOYHUKOB.

Hudpakuus cera. AudppakumonHas
peméTrka. Y clioBre HaOIIOACHUS
IJIABHBIX MAKCHUMYMOB TP TaJIHUN
MOHOXPOMATHYECKOIO CBETA

Ha TUPPAKITUOHHYIO PEIIETKY.

B JIMH3aX.

OOBbsicCHEHUE IPUHLIUIIOB ACHCTBUS U
yCIIOBUI 0€3011aCHOTO MPUMEHEHHUS
OYKOB, JIyNbl, oTOamnmapara,
IIPOEKIIMOHHOTO anmapara,
MHKPOCKOIIA, TEJIECKOTIA, BOJIOKOHHOM
ONTUKU, AMPPAKIIMOHHON PEIIETKH,
MTOJISIPOUIA.

Pemenue pacu€THbIX 3a1a4 C SIBHO
3aTAaHHOM (PU3UYECKON MOJCIBIO

C UCII0JIb30BAHUEM OCHOBHBIX 3aKOHOB
1 (HOpMyJI F€OMETPUUECKON ONTUKH.
[Toctpoenue u onucanue N300paxeHus,
CO3[1aBAEMOTO ITIJIOCKAM 3EPKAJIOM,
TOHKOW JINH30M.

PaccMmoTtpenue nipenenos
IIPUMEHUMOCTH F€OMETPUYECKON
OITHKM.

Pacnio3naBanue Gpuznyueckux siBICHUN
B OITIBITAX U OKPYKAIOLIEH KU3ZHMU:
MPSIMOJIMHEWHOE PACTIPOCTPAHEHUE
CBETAa, OTPaXEHUE, ITPEIOMIICHHE,
uHTephepeHIus, TMPpaKuus U
MIOJISIPU3aLMs CBETA, AUCIIEPCUs CBETA.
N3yuenue ycnoBuit HAOIIOAEHUS
MaKCUMYMOB U MUHMYMOB

B UHTEP(HEPEHIIMOHHON KapTHHE
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[Tonspusanus ceera.

TexHuyeckue ycTponcTsa u
IIPAKTUYECKOE IPUMEHEHUE:

OYKH, JIyna, (poroanmapar,
IIPOCKIIMOHHBIN arapar,
MUKPOCKOII, TEJIECKOII, BOJIOKOHHAs
ONTHKA, TUPPAKIMOHHAS PEIIETKA,
IIOJISIPOU T

OT JBYX CUH(}A3HBIX KOT€PEHTHBIX
HMCTOYHUKOB.

YcnoBue HaOIIOEHUS TTIABHBIX
MaKCHMYMOB MpH MaICHUU
MOHOXPOMATHYECKOTO CBETA

Ha AU(QPaKIMOHHYIO PEHIETKY.
AHanu3 ONTUYECKUX SIBICHUI

C UCITOJIb30BAHUEM 3aKOHOB: 3aKOH
MPSIMOJIMHENHOTO PacpoCTpaHEHUS
CBETA, 3aKOHBI OTPAKECHUS CBETA,
3aKOHBI IPEJIOMJICHHUS CBETA.
Onurcanue ONTUYECKUX SIBJICHUN

C UCTIOJIb30BAHUEM (PU3UYECKHUX
BEJINYMH: OKYCHOE PACCTOSTHUE U
ONTUYECKAS CUJIa JINH3BI

Hroro no pazneny
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Pa3nen 3. OcHOBBI cleNMAJILHO TeOPUH OTHOCUTEIBLHOCTH (1asiee — CTO)

3.1

OCHOBBI CITETUATBLHOUN
TEOpUH
OTHOCHUTEIHHOCTH

4

['panuIbl NPUMEHUMOCTH
KJIACCUYECKOM MEXaHHUKH.
IToctynartsl ciequalbHON TEOPUU
OTHOCHUTEJIbHOCTH: HHBAPUAHTHOCTh
MOJIyJIsl CKOPOCTH CBETA B BAKYyME,
MIPUHITUIT OTHOCUTEIBLHOCTH
OHHINTENHA.

OTHOCHTEIBLHOCTD
OJIHOBPEMEHHOCTH. 3aMe/IJICHHUE
BPEMEHHU U COKPAICHUE JIJTUHBI.

Pemienne kauecTBEHHBIX 3a1a4

C OMOPOW Ha N3YUYEHHBIE MMOCTYJIATHI
CTO.

Ncnonb3oBanre nHOOPMAIMOHHBIX
TEXHOJIOTUH 15 TIOMCKA,

CTPYKTYPHUPOBaHU, HHTEPIPETALINU U

IpeACTaBICHUS HHOOPMALIMH TIPH
MOATOTOBKE COOOIIEHUM O TpaHUIaX
IIPUMEHUMOCTH KIJIACCHYECKON
MexaHuku 1 ocHoBax CTO
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DHeprus U UMITYJIbC
PENSTUBUCTCKON YaCTHIIBL.
CBs13b Macchl € DHEprUEH U
UMITYJIbCOM PEISTUBHCTCKOM
YaCTHUI[bl. DHEPrHUs TOKOS

Htoro no pazaeny

Pasznen 4. KBanroBas pusuka

4.1

DNEeMEHTBI KBAHTOBOMU
OIITUKH

®otonsl. Popmyna [Inanka cBsa3u
SHEpPruu (POTOHA C €ro YaCTOTOM.
DHeprus 1 UMIyJbC GOTOHA.
OTKpBITHE U UCCIIEIOBAHUE
dbotorddexra. ONbITHI

A.T". CroneroBa. 3aKOHBI
dboroaddexra. YpaBHeHUE
OitHmreitHa g gpororddexra.

«KpacHas rpanuna» gorosrddekra.

JaBnenue cBera. OnbITHI

I1.H. JIcOenena.

XHUMHMYECKOE JCHCTBUE CBETA.
TexHuyeckue ycTponcTsa u
MPaKTUYECKOE TPUMCHEHHE:
dhoTo3;1eMeHT, (hOTOTATUHK,
COJIHEUHas 0aTapesi, CBEeTOIUO/]

Haobmronenue gpotoaddexra

Ha YCTAHOBKE C IMHKOBOM IMJIACTUHOM.
Hccnenoanne 3aKOHOB BHEIIIHETO
dbororddexra.

OOBsiICHEHNE OCHOBHBIX MPUHIIUIIOB
JICVCTBHS TEXHUUYECKUX YCTPOUCTB,
TaKuX Kak: GoTodJeMeHT, (POTOTATIHK,
COJIHEUHas OaTapesi, CBeTOIUO0/; U
YCJIOBUM UX O€30MaCHOTO MPUMEHEHHUS
B IIPAKTUYECKOMN KU3HU.

Peuienne pacu€THbIX 33724 C SIBHO
3aIaHHOUN (PU3UYECKON MOJAEIBIO

C HUCTOJIb30BAHHEM OCHOBHBIX 3aKOHOB
1 (HopMys1 KBAHTOBOM ONTHKH.
Pemienne kauecTBEHHBIX 3a/1a4

C OIIOPOY Ha U3YUYCHHBIE 3aKOHBI,
3aKOHOMEPHOCTH KBAaHTOBOM ONTHKH.
Pacno3naBanue pu3M4eCKUX SBJICHUM
B y4€OHBIX OMbITAX:
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dboToanekTpudeckuii 3phexT, cBeToBOE
JTaBJICHHUE.

Onucanue N3y4eHHbIX KBAHTOBBIX
SBJICHUU U MPOLIECCOB

C UCIOJIb30BaHUEM (PU3UUECKUX
BEJIMUUH: CKOPOCTbh AJIEKTPOMArHUTHBIX
BOJIH, JIJTMHA BOJIHBI U YaCTOTA CBETA,
SHEPrUs U UMITYJIbC (DOTOHA

4.2

Crpoenue aToma

Mopens atoma Tomcona. OnbIThI
Pesepdopaa no paccesHuto
a-yactul. [LmanerapHas Mozenb
atoMma. [loctynarel bopa.
W3nydenue u noriomieHne GoToHOB
IIPY NIEPEXOJIE ATOMA C OJJHOTO
YPOBHSI JHEPIUU HA Apyroi. Buasl
cneKTpoB. CIEKTp ypOBHEN SHEPTUH
aToma BOAOpoAa.

BomnaoBBIE cBolicTBa yacTHl. BOJIHEI
ne bpoiunsa. KopnyckynsipHo-
BOJIHOBOM JyaJIU3M.

CHoHTaHHOE U BBIHYKJIECHHOE
U3JIyYEHUE.

TexHuyeckue ycTponcTsa u
MPAKTUYECKOE MPUMEHECHHUE:!
CIIEKTPaJIbHBIN aHAJIU3
(CIEKTpPOCKOIT), J1a3ep, KBAHTOBBIM
KOMITBIOTED

Nzyuenne monenu onsita Pezepdopaa.
[IpoBeneHne 3KCIEpUMEHTA

10 HaOJIFOJIEHUIO JINHEWYATOr0 CIEKTPa.
OneHka aOCONIOTHBIX U OTHOCUTEIBHBIX
MOTPENTHOCTEN U3MepeHUN (PU3NIECKUX
BEJIMYMH.

N3yuenne monenn aroma: TomcoHa,
MJIaHETapHOM MOJIETU aTOMa, MOJIETTU
aroma bopa.

N3yuyenue cnekTpa ypoBHEN SHEPTUU
atToMa Bozopoaa. OObsiCHEHHE
IIPUHIUIIOB IEMCTBUSA U YCIOBUI
0e301acHOr0 MPUMEHEHHUSI
CIEKTPOCKOTA, Jla3epa, KBAaHTOBOTO
KOMITbIOTEPA.

Pemenne KkaueCTBEHHBIX 3a/1a4

C OIIOPOM Ha U3yYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKHE
ABJICHHS 110 TeMe « CTpOeHUE aToMay.
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Pacnio3naBanue Gpu3nuecKux sBICHUN
B y4€OHBIX OMBITaX: BOSHUKHOBEHHE
JIMHEWYATOrO CIIEKTPa U3IIy4YCHUS.
AHanu3 KBaHTOBBIX IPOLECCOB U
SBJICHUM C HCII0JIb30BAHUEM
nocTysaros bopa

4.3

ATOMHOE IO

DKCIEPUMEHTHI, TOKA3bIBAIOIIIHEC
CII0)KHOCTBH CTPOCHHUS SIPA.
OTKpBITHE PATHOAKTHBHOCTH.
OmnsiTel Pezepdopaa mo
OIPEJEICHUIO COCTAaBA
PaZMOAKTUBHOTO U3ITyUCHUS.
CsoiicTBa anb(da-, 6eTa-,
ramMma-usnydenus. Biusane
PaMOaKTUBHOCTH Ha >KUBBIC
OpTaHU3MBI.

OTKpbITHE TPOTOHA ¥ HEUTPOHA.
Hyknonnas mozaens snpa
['eiizenbepra-MBaneHko.

Bapsn sapa. MaccoBoe 4ucIio sjpa.

N3oTonsl.
Anbda-pacnag. IIEKTPOHHBIN U

MIO3UTPOHHBIN OeTa-pacnaj. ['amma-
U3JTydeHHE. 3aKOH PAIMOAKTHBHOTO

pacnana.
DHeprus CBsI3U HYKJIOHOB B SIJIpE.
SlnepHble CHIIBL.

N3ydeHnne 3KCrIepuMeHTOB,
JTIOKa3bIBAIOIINX CIOKHOCTh CTPOCHHS
aTOMHOTO sJ1pa.

HccnenoBanne TPEKOB YacTHUIL

(10 roToBBIM (oTOrpaPusIM).
N3yuyeHue siAepHbIX CUIL, IIEPHBIX
peaklMii CHHTE3a U pacraja,
TEPMOSIICPHOTO CUHTE3A.

N3ydeHne HyKJIOHHOW MOJENH sIpa
['eitzenOepra-MBaneHko.

OObsicHEHUE yCTpPOIICTBA U
IIPUMEHEHUS JO3UMETPA, KAMEPHI
BunscoHa, sspepHoro peakropa,
aTOMHOU OOMOBI.

Pemenue 3anau ¢ onopou

Ha NOJIyYCHHbIE 3HAHHUS, B T.4. O 3apse
Y MAacCOBOM YHCIIE SIAPA.
Pacno3naBanue GpU3NYECKUX SIBICHHIMA
B YU4E€OHBIX ONBITAX U B OKPYXKaroIen
YKU3HH: €CTECTBEHHAs U UICKYCCTBEHHAS
PaAMOaKTUBHOCTb.
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JledekT mMacchl sapa.

Snepubie peakuuu. Jlenenue u
CUHTE3 SIAEP.

S nepnpii peaktop. TepMosiaepHbIii
cuntes. [Ipobiaembl U mepCeKTUBbI
AJIEPHON SHEPIETUKH.
DKOJIOTUYECKHUE ACTIEKTHI SIIEPHOMN
SHEPIreTUKH.

DneMeHTapHbIe YacTUllbl. OTKPBITHE
MTO3UTPOHA.

MeTtonpl HAaOIIOACHUS U
pErucTpanuu 3JIeMEHTapHBIX
YaCTHII.

DyH1aMEHTAJIbHBIE
B3auMoAeuCTBUA. ENMHCTBO
(bu3MYECcKOi KapTHUHBI MUpA.
TexHuueckue ycTpoucTaa u
MPaKTUYECKOE TPUMEHEHHUE:
JIO3UMETP, Kamepa BuiibcoHa,
AJIEpHBINA peakTop, aToMHasi bomoOa

Onucanue KBaHTOBBIX SIBIICHUN U
MIPOLIECCOB C UCITOJIB30BAHUEM
(GU3UYECKUX BEIMYWH: TIEPHOT
MOJIypacIaia, SHEPTHs CBSA3U ATOMHBIX
anep, neexT Macchl spa.

AHaJIN3 NPOUECCOB U SBJICHUM

C MCIOJIb30BaHUEM 3aKOHOB U
MOCTYJIATOB: 3aKOH COXPAaHEHHUS
AIEKTPUYECKOr0 3apsiaa, 3aKOH
COXpaHEHUsI MaCCOBOT'0 YHCIIa,
noctynarsl bopa, 3akoH
PaAMOAaKTUBHOTO paclajia.

VYyacTtue B paboTe Kpyrioro croja
«DyH1aMeHTaIbHbIE B3aUMOICUCTBUS.
EnnHcTBO Quznueckoid KapTUHBI
MUpPay.

Hcnonb3zoBanne HHPOPMALMOHHBIX
TEXHOJIOTUH 15 TIOUCKA,
CTPYKTYpUPOBAHUS, UHTEPIIPETALIMU U
npecTaBiieHus] HHpopMaLuK Ipu
MOJATOTOBKE COOOIICHHI O MPUMEHECHUH
3aKOHOB KBAaHTOBOU (DPM3HUKHU B TEXHUKE
Y TEXHOJIOTHUSAX, DKOJOTUUECKUX
aCIeKTax sIEPHON SHEPreTUKH

Hroro no pazuneny

15
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Pa3znen 5. JieMeHTHI aCTPOHOMMH U aCTPOPU3UKH

5.1

DNEeMEeHTHI
aCTPOHOMUH H
acTpopU3UKH

7

DTanbl pa3BUTUSI ACTPOHOMHUH.
[IpuknagHOe 1 MUPOBO33PEHUECKOE
3HAYECHHE aCTPOHOMHH.

Bup 3Bé3nnoro HeOa. Co3Besnus,
SApKHUE 3BE3/IbI, TIJIAHETHI, UX
BUJIMMOE JBIDKECHHE.

ConHeyHas cucreMa.

Connne. CotHeuHass aKTUBHOCTb.

Ncrounuk sneprun CoJiHIIA U 3BE3.

3BE3/bl, UX OCHOBHBIE
XapakTepucTuku. /luarpamma
«CHEKTPAIBHBIN KJIACC —
CBETHMOCTBY. 3BE3/IbI ITTABHOM
MOCIIEIOBATEILHOCTH. 3aBUCUMOCTh
«macca — CBETUMOCTbY» JIJIs 3BE3]T
TJIAaBHOM MOCJIEA0BATEIBHOCTH.
BnyTpeHnHee cTpoeHue 3BE3 .
CoBpeMeHHbIE TPEACTaBICHUS

O MPOUCXOKJICHUU U SBOJIIOIUN
ConHua u 3B€37. DTallbl KU3HU
3BE3I.

Muneunsii [1yts — Hama ["anakTuka.
ITonoxenue n aemxenue CoiHIA

B ['anakTuke. TUIIbI raJakTUK.
Papuoranaktvku u KBa3apsl.
UEpHbie ObIPHI B sA/Ipax raJakTHK.

IToaroroBka cooOIeHM 00 dTanax
Pa3BUTHS ACTPOHOMMH, O TIPUKIATHOM
Y MUPOBO33PEHUYECKOM 3HAUYCHUHU
ACTPOHOMHH, O METOJAX MOTYyUYCHUS
HAaY4YHBIX aCTPOHOMMYECKUX 3HAHUH,
OTKPBITUSIX B COBPEMEHHOM
ACTPOHOMHH.

N3ydyeHrue COBpEeMEHHBIX
MPEJICTABICHHUI O MPOUCXOXKICHUHN U
sposrroriuu CoJiHIa U 3BE3 .
N3yueHne TUIIOB TaJIaKTUK,
paarorajakTUK U KBa3apos.
N3yuenue nBUXKEHUSI HEOECHBIX Tel,
ABOJIIOIMH 3BE311 U BeceneHHou,
MPOLIECCOB, MPOUCXOISIIIMX B 3BE3/1AX,
B 3BE3/IHBIX CUCTEMAX,

B MEXTaJaKTUYECKOU cpefe,
MacTabHOW CTPYKTYphl BceneHHOIH.
OOwbsicHeHue pacimupennst Becenennou
Ha OCHOBE 3akoHa Xa00:a.
[ToaroToBKa K 00CYKIECHUIO
HEpEIISHHBIX MTPO0OJIeM aCTPOHOMHUH.
[IpoBenenue HabmOACHUIN
HEBOOPYKEHHBIM I'1a30M

C MCIIOJIb30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUH 1JI ONIpEeACICHUS

53



Bcenennas. Pacimpenne
Bcenennoit. 3akon Xab60ma.
Paz6eranue ranaktuk. Teopus
bonpioro B3peiBa. PennkroBoe
U3IIy4YEHUE.

Macmtabnast cTpykTypa
Bcenennou. Meraranakruka.
Hepeménnbie mpo6iembl

MOJIO’KEHHUSI HeOECHBIX 00BEKTOB

Ha KOHKPETHYIO JaTy: OCHOBHBIC
co3Be3anst CeBepHOro MOTyLIapHys

U ApKUE 3BE3BL.

[IpoBenenune HaOIIIOIEHUH B TEIECKOI
Jlynsl, mmaner, Muteunoro I[lyru.
VYyacTtue B TUCKYCCHH O HEPELIEHHBIX
npobJieMax aCTpOHOMUU

aCTPOHOMHUU
Htoro no pazaeny 7
Pa3nes 6. O60611ai011ee MOBTOPEHME
6.1 | O6o6maromice 4 O06001IeHNE U CUCTEMATH3AIIHS VYyactue B IUCKYCCUHU O POTH (PU3UKH
MTOBTOPEHUE coJlep KaHMs pa3aesioB Kypca ¥ aCTPOHOMUH B PA3IUIHBIX chepax

«Mexanuka», «MonekyisapHas
(bu3HMKa U TEPMOJUHAMUKAY,
«InexTpoauHamukay, «Konebanus
U BOJIHBD, «OCHOBBI CHIEI[UATBHOM
TEOPHH OTHOCUTEIIBHOCTHY,
«KBanToBas puzukay, « JIeMEHThI
aCTPOHOMUU U aCTPOPUZUKIY.
Ponb ¢pusuku v acTpoHOMHUU B
AKOHOMHYECKOM, TEXHOJIOTUUECKOM,
COLIMAJIBHOM M 3THYECKOU cepax
JIEATEIIbHOCTH YeJI0OBEKa, pOJb U
MeCTO (PU3UKHU U aCTPOHOMHUH

B COBPEMEHHON HAYYHOM KapTHUHE
MHpAa, 3HAYEHUE OMUCATEIIBHOM,

JIEATEILHOCTH YCJIOBEKA.
IToaroroBka cOOOIIEHUN O MECTE
(bu3nyeCcKo KapTUHBI MUpPa B Py
COBPEMEHHBIX MPEICTABICHUN

0 MpUpPOJIE.

Brimonnenne yueOHbIX 3ajaHUM,
JIEMOHCTPUPYIOLIUX OCBOEHUE
OCHOBHBIX MOHSITHH, PU3UIECKUX
BEJIMYMH 1 3aKOHOB Kypca GU3UKU
10-11 xnaccos
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CUCTEMATU3UPYIOLIEH,
OOBSCHUTEITLHOU H
MIPOTHOCTUYECKOMN (yHKITUI
($bu3nYecKoil TeOpUH, PoJib
(u3HYECKON TEOpHH B
dbopMHUpOBaHUU MPEICTABICHUN
0 (hU3MYECKOI KapTHHE MHUPA, MECTO
bu3nYecKoi KapTUHBI MUpPa

B 00ILIEM Py COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJICTABICHHUI O TPUPOJE

Htoro no pazaeny 4
Pe3epBHOE Bpemst 3
OBILEE KOJIMYECTBO 68
YACOB I1O ITPO'PAMME
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