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®denepanpHas pabodas mporpamMma 1Mo ydeOHomy mpeametry «Dusmkay (6a30BbIi
ypoBeHb) (mpeameTHas o01acTh «EcCTeCTBEHHO-HAy4HbIE MPEIMETH») BKIIOYAECT
MOSICHUTENBHYIO 3aIMCKY, COIepKaHne o0y4eHUs, INIAaHUPYEMbIE€ Pe3yJIbTaThl OCBOCHUS
MIPOTPaMMBI 10 QU3HKE, TEMATHIECKOE IUTAHUPOBAHUE.

[TosicHuTenpHast 3amucKa OTpakaeT OOIIMe LW W 3aJaud U3y4deHUs (PU3MKH,
XapaKTEPUCTUKY TICUXOJOTHUYECKHUX TMPEANOCHIIOK K €ro M3YYCHHIO O0YyYaroIIMMHUCS,
MECTO B CTPYKType Yy4eOHOro IJlaHa, a TaKXKe IMOJXOJbl K OTOOpY COJEp:KaHMs, K
OTIPEIETICHUIO TUIAHUPYEMBIX PE3YyJIbTaTOB.

Conepxanue oOy4YeHUsS pacKpbIBaeT COJEpXKATENbHbIC JIMHUM, KOTOPHIC
npeaiaraloTcs Juisi 00s3aTeNIbHOTO M3YUYEHHUsl B KaXKJIOM KJlacce Ha YPOBHE CPEIIHETrO
o01mero oOpa3oBaHwms.

[InanupyeMbie pe3yiabTaThl OCBOCHHS MPOTpaMMbl 10 (DHU3UKE BKIOYAIOT
JMYHOCTHBIE, METallpeJIMETHBIC PEe3yJIbTaThl 3a BECh NEPHOJ OOyueHHS Ha YPOBHE
CpeIHero o0Iiero oopa3oBaHus, a TakKe MPEAMETHBIE JOCTHKEHHUS 00ydarolerocs 3a
KQK/JIbI 101 00yUYeHusl.

INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢puszuke 6a30BOro ypoBHsI Ha YPOBHE CPEIHET0 00I1Iero 00pa3oBaHUs
pa3paboTaHa Ha OCHOBE IOJIOKEHUN U TPEOOBAaHUMN K pe3yJbTaTaM OCBOEHUSI OCHOBHOM
oOpazoBarenbHOI mporpammbl, npeactaBieHHbIX B PI'OC COO, a Takke ¢ yuyéTom
benepanbHON paboyeil mporpaMMbl BOCIUTAHUS U KOHLETILIUH MPENoAaBaHusl y4eOHOTO
npenmetra «®Pusnka» B 00pasoBaTeNbHBIX opraHuzanusx Poccuiickoit deneparumy,
peanu3yroumx OCHOBHbIE 00pa30BaTEIbHbIE TPOTPAMMBI.

Copep:xaHue mporpaMMsl 1o (pU3uKe HanpaBiIeHO HAa (OPMUPOBAHUE €CTECTBEHHO-
Hay4YHOW KapTuHBI Mupa obydarommxcs 10-11 kmaccoB mpu oOydeHun ux ¢GuU3MKe Ha
0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-JEATENIbHOCTHOro moxaxoxaa. I[Iporpamma mo
¢usuke coorBeTcTBYeT TpeboBaHusiMm PI'OC COO Kk mjIaHUPYEMBIM JTUYHOCTHBIM,
NPEAMETHBIM W METANpeJMETHBIM pe3yibTaTaM oOO0ydeHHs, a TakKe YYHUTHIBAET
HEOOXOJMMOCTh pealu3aluyd MEXKIPEAMETHBIX CBA3€H (U3UKU C €CTECTBEHHO-
HAay4YHbIMU YYEOHBIMH TpeaAMeTamMu. B Hell onpenensitorcs OCHOBHBIE LEIN U3y4YEHUs
(bU3MKK Ha YPOBHE CPETHETO O0IIEro 00pa3oBaHusl, IJIaHUPYEMBbIE PE3YJIbTATHl OCBOCHUS
Kypca (GU3MKU: TUMYHOCTHBIE, METANIPEAMETHBIE, TpeAMETHBIE (Ha OA30BOM YpPOBHE).

[Iporpamma no (hu3mKe BKIIOYAET:

IUTAaHUPYEMbIE pe3yJIbTaThl OCBOEHUSI Kypca (PU3MKM Ha 0a30BOM ypOBHE, B TOM
YHUCJIe MPEMETHBIC PE3YIIbTAThI 10 ToAaM O0yJeHUS,

coJiep;kanue yueOHoro npeamera « Pu3nkay 1o rojam o0ydeHusl.

[Iporpamma 1o ¢u3rKe MOKET OBITh MCIOJb30BaHA YYHUTEISIMU KaK OCHOBA JIJIS
COCTaBJICHHsI CBOMX pabouux nporpamm. Ilpu pazpaborke paboueil mporpammbl
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B TEMATHYECKOM TUIAHUPOBAHHUM JTOJKHBI OBITH YUTEHBI BO3MOXKHOCTH MCIOJIb30BaHUS
ANIEKTPOHHBIX (IUGPOBBIX) 00pa30BATENBHBIX PECYPCOB, SBISIIOMIMXCSA y4eOHO-
METOJAMYECKMMU MaTepuanamu (MyJIbTUMEIUWHBIE IPOTPAMMBI, JJIEKTPOHHBIE YUEOHUKH
W 3aJa4HUKH, DJIEKTPOHHbIE OWOIMOTEKH, BHUPTYyalbHbIE JA0OPATOPUH, HIPOBBIE
IPOrpaMMbl, KOJJICKIIMU HU(GPOBBIX 00pa30BaTENbHBIX PECYPCOB), PEATU3YIOIIUMU
JTUIAKTHYECKUE BO3MOXKHOCTH HMH(POPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA,
COJIep >KaHUE KOTOPBIX COOTBETCTBYET 3aKOHOIATENBCTBY 00 00pa30BAHMH.

[IporpamMma 1Mo (u3MKEe HE CKOBBIBAET TBOPYECKYI0 WHHUILMATHUBY YyUUTENEU H
MPENIOCTABIISIET BO3MOXXHOCTD IS PEaU3allMd PA3JIUYHBIX METOJAMYECKHX IOJIXO0JI0B
K OpraHu3anuud oOy4deHHs (U3HMKE MPH YCIOBHHM COXPaHEHUS O00s3aTENbHON dYacTu
CoJIep KaHMs Kypca.

du3uka Kak Hayka 0 Haubosee OOIIMX 3aKOHAX MPUPOJIbI, BHICTYMAsi B KaueCTBE
y4eOHOIro IpeIMeTa B IIKOJIE, BHOCUT CYILIECTBEHHBIM BKJIAJ B CHCTEMY 3HAaHUI 00
okpyxatomeM wmupe. IKoapHBIH Kypc (QU3HKH — CHUCTEMOOOpa3yroumi s
€CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIBbKY (PU3NYECKHE 3aKOHBI JIEXKAT B
OCHOBE IMIPOLIECCOB M SIBICHHWH, H3y4yaeMbIX XHUMHEWU, Ouosorueu, Qusnyeckoin
reorpadueit u actpoHomueil. Mcnosb3oBaHUEe UM aKTUBHOE NMPUMEHEHHE (DU3NUYECKUX
3HAHMM ONpenensieT XapakTep M pa3BUTHE pPa3HOOOpA3HBIX TEXHOJIOTMM B cdepe
DHEPreTUKH, TPAHCIIOPTA, OCBOECHUS KOCMOCA, IIOJMYYEHUSI HOBBIX MaTepUalOB
C 3aJaHHBIMU CBOWCTBaMU M Jpyrux. M3ydeHue (pU3MKH BHOCUT OCHOBHOM BKIJIaJ
B (QopMUpOBaHHME  €CTECTBEHHO-HAyYyHOM  KAapTUHBI  MHpa  OOyYarouuxcs,
B (POpMUPOBAHNUE YMEHUM MPUMEHATh HAYYHBI METOJI IO3HAHMSI IPU BHINOJIHEHUN UMU
y4€OHBIX HCCIIEAOBAHUM.

B ocHOBY kypca hu3uku 11s1 YypOBHS CpETHETO 00IIero o0pa3oBaHus MOJIO0KEH Pl
UJel, KOTOPbIE MOXKHO PACCMATPUBATh KAK MPHUHIIUIIBI €r0 MOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUHM C HEM Kypc SBISIETCS JIOTUYECKH
3aBEpUIEHHBIM, OH COJAEPKUT MaTepuall U3 BCEX paslieloB (PU3MKU, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoes cenepanusayuu. B cooTBETCTBUU ¢ HEW MaTepuall Kypca GU3NKU 00beTUHEH
BOKpYr ¢usnyeckux Teopuidl. Benymum B Kypce sBigerca (popmupoBaHHe
IPENCTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEPHH, BEIIECTBE U IOJIE.

Hoes eymanumapuzayuu. EE peanuzauus mnpeamnojaraeT HCIOJIb30BaHUE
I'YMaHUTapHOTO NMOTEHIMaNa (PU3NIECKON HAYKH, OCMBICIICHUE CBSI3U Pa3BUTUS (PU3UKU
C pa3BUTHEM OOILECTBA, a TaKXe C MHPOBO33PEHUECKUMHU, HPABCTBEHHBIMU U
AKOJIOTUYECKUMHU MTPOOTIEMaMHU.

Hoesn npuxnaomoti nanpasnennocmu. Kypc ¢usuku mnpeanonaraeT 3HaKOMCTBO
C IIUPOKUM KPYT'OM TEXHUYECKUX U TEXHOJIOTHUECKUX MPUIOKEHUN U3YUEHHBIX TEOPUI
Y 3aKOHOB.

Hoes sxonocuzayuu peanusyercsi HOCPEACTBOM BBEJICHUS dJIEMEHTOB COJIEP KaHUs,
MNOCBSALIEHHBIX JKOJOTMYECKUM MpoOJieMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C
Pa3BUTHEM TEXHUKH M TEXHOJIOTH, a TakKe OOCYXIEeHUS NpoOJeM palMOHAIbHOIO
IPUPOAOTIONB30BAHUS U SKOJOTUYECKON O€30MacHOCTH.
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Crep>KHEBBIMU dJIEMEHTaMU Kypca (HU3UKM Ha YpPOBHE CpPEIHEro OOIIero
oOpazoBaHus SBISIOTCA ¢usudeckue Teopur (hopMUpPOBAHHE TNPEACTABICHUN
O CTPYKType MOCTpOeHHs (U3UUYECKON TEOpUH, poiu (yHIaMEHTAIbHBIX 3aKOHOB U
MPUHIIMIIOB B COBPEMEHHBIX MPEJCTABICHUSAX O MPHUPOJE, FPAHUIAX MPUMEHHUMOCTU
TEOPUA, JUIsl ONIMCAHUS €CTECTBEHHO-HAYYHbBIX SIBJICHUI U MPOIIECCOB).

CucTeMHO-esTeIbHOCTHBIN MOAX0/T B Kypce (PU3UKU peann3yeTcs MPexIe BCEro 3a
CUu€T OpraHu3alii SKCIIEPUMEHTAIBHON NeaTeIbHOCTH oOydaromuxcs. s 6a3oBoro
YpOBHS Kypca GU3UKH — 3TO UCIIOIB30BAHUE CUCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U TaOOPATOPHBIX PabOT, KOTOPHIE B MporpaMmMme 1o ¢pusnke 00beAMHEHbBI
B OOIIHI CIIMCOK YYEHUYECKHUX MPAaKTHUECKUX paboT. Brinenenre B yka3aHHOM IMepeuHe
7abopaTopHbIX pabOT, MNPOBOAUMBIX JJiI KOHTPOJIA W OILEHKH, OCYIIECTBIISIETCS
y4aCTHUKaMU 00pa30BaTeIbHOTO MPOIecca UCXO/s U3 OCOOCHHOCTEH TUIAHUPOBAHUS U
ocHanieHust kabuneta ¢usuku. [Ipu sToM obecrieunBaeTcs oBIageHIE 00YIAIOIIUMUCS
YMEHUSMHU  TPOBOAUTH KOCBEHHBIE H3MEPEHMS, UCCIEIOBAHUS  3aBHCHUMOCTEH
(bu3NYECKUX BEIMYNH U TOCTAHOBKY OIBITOB IO MPOBEPKE MPEAT0KEHHBIX TUIIOTES.

Bonbiioe BHUMaHKE yAeseTCs PEIICHUIO PAaCYETHBIX U KaUeCTBEHHBIX 3a/1a4. [Ipu
3TOM JUIsl Pacdy€THBIX 3aJad MPHOPUTETOM SBISIOTCA 3aladdl C SIBHO 3aJaHHOMN
¢u3nyecKol  MOJAENBIO, MO3BOJSIOIIME  MPUMEHATh  U3YUYEHHBbIE  3aKOHBI U
3aKOHOMEPHOCTH KakK M3 OJIHOTO paszena Kypca, TaK U WHTETPUPYS 3HAHUS U3 Pa3HBIX
pasnenoB. J[ys KaueCTBEHHBIX 3a/lay MPUOPUTETOM SIBIISIIOTCS 3aJ]aHUsl Ha OOBSICHEHHE
NPOTEKaHUsl (PU3NYECKUX SIBJICHUI U MPOIIECCOB B OKPYKAIOIIEH >KU3HM, TpeOyrolue
BbIOOpA (PHU3HUECKON MOJENH [T CUTYallud MIPAKTUKO-OPHEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TtpedoBanusiMu GPI'OC COO k MarepuanibHO-TEXHUYECKOMY
oOecreyeHunto yueOHOro rpoiiecca 0a30BbIil YpoBEHb Kypca (PM3HKU Ha YPOBHE CPETHETO
o0miero o0pa3oBaHUs JOJDKEH M3ydaThCsl B YCIOBUSAX MPEIMETHOrO KaOuHeTa (U3UKU
WIM B YCJIOBHUSX MHTETPUPOBAHHOTO KaOWHETa MPEAMETOB €CTeCTBEHHO-HAYYHOTO
nukia. B kabuHeTe Gu3MKu JODKHO OBITH HEOOXOAMMOE J1a00paTOpHOE 000PYI0BaHHE
JUTSL BBITIOJTHEHMSI YKa3aHHBIX B MpPOrpaMMe Mo (DU3UKE YUEHHUYECKHX MPAKTHYECKUX
paboT U IEMOHCTPAILIMOHHOE 000pYI0OBaAHUE.

JlemoHCTpannonHoe obopyaoBanue GopMUpyeTcs B COOTBETCTBUU C MPHUHIIUIIOM
MUHUMAJIBHON  JTOCTATOYHOCTH M  OOECIEYMBACT IOCTAHOBKY MEPEUUCICHHBIX
B mporpamMme mo (U3MKe KIIOUEBBIX JIEMOHCTPAIMi [JIi MCCIECNOBAHUS H3Y4aeMBbIX
SIBJICHUI U TPOIIECCOB, YMIUPUUECKUX U (PYyHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX
IIPUMEHEHU .

JlabopaTopHoe oOopymoBaHWE NI YYCHUYECKUX  MPAKTUYECKUX  padoT
dbopMupyeTcsi B BUJe TEMAaTUHIECKIX KOMIUIEKTOB M 00ecreunBaeTcs B pacuéTe O JHOTO
KOMITJIEKTa Ha JBYX OOydYammmxcsa. TeMaTHueckhue KOMILIEKTH J1abopaTOPHOTO
000pyIOBaHUS JOJKHBI OBITH TOCTPOSHBI HA KOMIUIEKCHOM HCIIOJIb30BAaHUH aHAJIOTOBBIX
U UpoBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX H3MEPUTENHHBIX CHCTEM B BHUE
U POBBIX JabOpaTOpHUid.

OCHOBHBIMM LETSIMA  M3y4eHHs (u3ukun B oO0mIeM 00pa30BaHUM  SABIISIFOTCS:

dbopMHpoBaHrE WHTEpPECa W CTPEMJICHUS OOyYaromMXcsi K HAyYHOMY W3YUYCHHIO
IPUPOJIBI, PA3BUTHE WX WHTEIIEKTYyaIbHBIX H TBOPUYECKUX CIIOCOOHOCTEH;
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pa3BUTHE TPEACTABICHUNH O HAYYHOM METOJEe TMO3HaHUuA H (POpMHpOBaHUE
UCCJIEI0BATENLCKOTO0 OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSM;

(¢opMupOBaHHE HAay4YHOTO MHPOBO33PEHUSA KaK pe3yibTaTa H3y4YeHHUS OCHOB
CTpOEHUS MaTepuu U PyHIAMEHTAIBHBIX 3aKOHOB (DM3HKU;

dbopMupoBaHWEe YMEHUU OOBSCHATH SBJICHUS C WCIOJIB30BAHHEM (HHU3UICCKUX
3HAHWI U HAYYHBIX JI0Ka3aTEIbCTB;

dbopMupoBaHrE TPEACTaBICHUH O ponu GU3UKKA I Pa3BUTHS APYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHUH.

JlocTikeHrne »THX Lenell 00ecneuynBaeTcsl pEeUlIeHUEM CIEAYIOUMX 3a1ad B
npoliecce u3yueHus Kypca (U3UK1 Ha YpPOBHE CPEHET0 00IIero o0pa3oBaHuUs:

npuUOOpEeTeHHe CUCTEMbl 3HaHUK 00 oOumX (U3MYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX, TEOPHUSIX, BKIIIOYAs MEXAHUKY, MOJEKYJSPHYIO (DU3UKY, IIEKTPOJIUHAMUKY,
KBaHTOBYIO (DM3HKY U 3JIEMEHTHI ACTPOPU3UKHU;

dbopMHpOBaHWE YMEHHA TPUMEHATh TEOPETHUYCCKUE 3HAHUS I OOBSCHEHUS
buznueckux SBICHUW B TMPUPOAEC U ISl TPUHATUS TPAKTUYECKUX PEIICHUM
B MTOBCETHEBHOM KU3HU;

OCBOCHHE CIIOCOOOB PEIICHMs PA3IMYHBIX 3aJad C SBHO 3aJaHHOW (U3HUECKOn
MOJIEJIbIO, 3aa4, OPa3yMEBAIOIINX CAMOCTOSITEIbHOE CO3JaHNE (PU3NUECKON MOJIENH,
aJICKBaTHOM YCIIOBHUSIM 3a/1a4u;

NoHUMaHue GU3NUECKUX OCHOB U MPUHITUIIOB ACHUCTBUS TEXHUUYECKUX YCTPOUCTB U
TEXHOJOTHUECKHUX MPOIECCOB, MX BIUSHUS Ha OKPYIKAIOIIYIO CPEIY;

OBJIAJICHUE METOJaMU CaMOCTOSITEIbBHOTO  IUIAHUPOBAaHUSI U IMPOBEACHHUS
(GU3MYECKUX AKCIIEPUMEHTOB, aHAJIM3a W WHTEPHIpeTanuu WHGOpPMAIUHU, ONpeaeIeHUs
JIOCTOBEPHOCTH MOJYYEHHOT'O Pe3yJIbTaTa;

CO3/IaHME YCIOBUM JUISI Pa3BUTHS YMEHUW MPOEKTHO-UCCIEA0BATENBCKOM,
TBOPUYECKOU JIESITETBHOCTH.

Ha wusyuenne ¢usuku (6a30BbIi ypoOBEHb) Ha YPOBHE CPEAHETO OOIIETo
obpaszoBanust otBoautTcss 136 wacoB: B 10 kmacce — 68 wacoB (2 waca B Hemeno),
B 11 xmacce — 68 yacoB (2 Jaca B HEJEINIO).

[Ipenyiaraemsliii B iporpamme 1o Gu3nKe nepeyeHb Ja00paTOPHBIX U MPAKTHYECKUX
paboT sABIIsETCS PEKOMEHI0BAaHHBIM, YUUTEIb JATAET BEIOOP IpOoBeAeHHS 1a00paTOPHBIX
paboT U OMBITOB C YYETOM HHIUBUAYATBHBIX 0COOCHHOCTEHN 00yYarOIIMXCA.

JItobast pabouast mporpaMma JOJKHA MOJHOCTHIO BKIIIOYATh B Ce0sl CONEpIKaHHE
JTAHHOM MPOTPaMMBI TI0 (PU3HKE.

B otaenbHbIX ciydasx Kypce (pu3nku 0a30BOro ypoBHsSI MOXKET U3y4daThest B 00bEMe 204
yaca 3a aBa roga oOyuenus (3 4 B Hememo B 10 m 11 kmaccax). B atom ciyuae
yBeIn4YMBaeTcs He MeHee ueM 710 20 4 pe3epBHOE BpeMsi, KOTOPOE UCIIOIB3YETCs YUUTEIEM
JUTS. M3yYCHHsI BOMPOCOB, TECHO CBS3aHHBIX C BBIOPAHHBIM MpOUIeM OOyYCHHS, U
YBEITUYHMBACTCS yUeOHAasI HArpy3Ka, OTBOJAUMAs HA U3yUYCHUE MEXAHHUKHU, MOJICKYJISIPHON
GU3MKN W SJIEKTPOAMHAMUKH, 3a CU€T pacIIMpeHHs] dYuciia JTabopaTopHBIX padoT
UCCIIEIOBATENILCKOTO XapaKTepa U yPOKOB PEIICHHUS KAYeCTBEHHBIX U PaCUETHBIX 3a7ad.
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COAEPKXAHUE OBYYEHUA

10 KJIACC
Pa3znen 1. ®u3nka u MeTOAbI HAYYHOI'0 IO3HAHUA

@dusnka — Hayka o npupoze. HaydHnble METOABI IO3HAHUS OKPYXKAIOLIErO0 MUpA.
Poub 3xcniepuMeHTa 1 TEOPHH B IPOIecce TO3HAHUS IPUPOABI. DKCIEPUMEHT B (PU3HKeE.

MogenupoBanue Qu3MUECKUX SABJICHUM U mpoueccoB. HayuHble rumoresbl.
dusnueckre 3aKOHbl U TEOPUHU. ['paHHIIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponb u mMecto ¢pu3nuku B (GOpMUPOBAHUN COBPEMEHHON HayyHOW KapTHUHBI MHpa,
B IIPAKTUYECKOU EATEIBHOCTH JIFOAEH.
Jlemoncmpayuu

AHanorosble U IUPPOBBIE UIMEPUTETBHBIE TPUOOPHI, KOMIIBIOTEPHBIE JATUHKU.

Pa3jnen 2. Mexanuka
Tema 1. Kunemamuka

Mexannueckoe nBrmxeHue. OTHOCUTENBHOCTh MEXaHUYECKOTO ABMKEeHUS. Cructema
orcuéra. TpaekTopus.

[Tepememnienue, CKOPOCTh (CPEAHSSE CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHHUE
MaTepUaJIbHOW TOYKHU, HMX TMPOCKIMU HA OCH CHUCTEeMBbl KoopauHaT. CloxeHue
MEPEMEILICHHUI U CIIOKEHHUE CKOPOCTEM.

PaBHOMEpHOE H PaBHOYCKOPEHHOE MNpSAMOJIMHEHHOEe JBWXeHue. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHUSI, MMyTHU U TIEPEMEILICHHUS] MaTepUuaIbHON
TOYKH OT BPEMEHH.

CBoboaHOe majieHre. Y CKOpeHHue CBOOOTHOTO TTaJICHUSI.

KpuBonunennoe nasmxeHue. [[BukeHHe MAaTEpUaIbHOM TOUKH IO OKPYKHOCTH C
ITOCTOSTHHOM MO MOAYJIIO CKOPOCTBIO. YTJI0Basi CKOPOCTh, JINHENHAsA CKOPOCTh. [lepuon n
yacToTa oOpaieHus. LleHTpocTpeMUTeIbHOE YCKOPEHHE.

TexHuyeckre ycTpoNCTBa M MPAKTUYECKOE MPUMEHEHUE: CHUAOMETp, JIBHXKCHUE
CHapsJI0B, LICTIHbIC U PEMEHHBIC MEepeIayuu.

Jlemoncmpayuu

Mogenb cuctemMbl OTCY€Ta, WUIIOCTPALUS KHHEMAaTUYECKHX XapaKTEPHUCTHUK
JIBUKCHHSL.

[IpeoOpazoBanue ABMKEHUHN C UCTIOJIH30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

HaOmtonenune pgBudkeHUs Tena, OpOIIEHHOTO TOJ VYIJIOM K TOPU3OHTY H
TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOTHOTO TaACHHUS.

Hanpagsnenue ckopocTu Mpu ABUKEHUU TTO OKPYKHOCTH.
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Yuenuueckuii axcnepumenm, 1abopamophvle pabomuwl

N3yuenne HEpaBHOMEPHOTO JBWXXEHHUS C 1EJIbIO0 ONPENEICHUS] MIHOBEHHOMN
CKOPOCTH.

UccnenoBanre  COOTHONIICHHS  MEXAY  MYTAMH, MPONUIECHHBIMH  TEJIOM
3a OCJIeJ0BATEIbHBIE PABHBIC TPOMEKYTKH BPEMEHH MPU PABHOYCKOPEHHOM JABHUKEHUU
C Ha4YaJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3yuenune MABWKEHUS IIapUKa B BSI3KOW KHUIAKOCTH.

N3yuenue nBuxeHus Teia, OpoIeHHOr0 rOpU30HTAIBHO.

Tema 2. lunamuxa

[Iprammn otHocutensHOCTH ['anmmites. Ilepswiii 3akoH Herotona. MHepumnanbHbie
CUCTEMBI OTCYETA.

Macca tena. Cuna. Ilpunuun cynepno3unmu cui. Bropoil 3akoH HproToHa
JUUIL MaTEpUalIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MaTepuaabHbIX TOYEK.

3aKkoH BceMupHOro taroreHus. Cuina tsokectu. [lepBast kocMudeckas CKOPOCTb.

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

Tpenue. Buasl Tpenus (mokosi, CkoibxkeHUs, kadeHus). Cuna Ttpenus. Cyxoe
Tpenue. Cuiia TpeHUsl CKOJIbKEHUs U cuiia TpeHus nokos. Koaddunuent tpenus. Cuna
COIIPOTHUBIICHUS IIPH IBMYKEHUU TeJIa B )KUIKOCTH UJIH Trase.

[TocTynarenbHOE U BpaliaTelibHOE JIBIXKEHUE a0COIIOTHO TBEPIOTO TeEa.

MOMEHT CHJIBI OTHOCUTEINIBHO OCH BpauieHus. [lnedo cunbl. YcimoBus paBHOBECHS
TBEPIOIO Tea.

TexHuueckne yCTpOMCTBA U MPAKTUYECKOE ITPUMEHECHUE: MOAIMITHUKHY, IBUKECHUE
VICKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHue uHEpIUN.

CpaBHEeHUE MacC B3aMMOICUCTBYIOIINX TE.

Bropoii 3akon HeroToHa.

N3mepenue cu.

CrioxeHune Cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JiehopMaIiuu.

HesecomocTs. Bec Tena npu yCKOpeHHOM MOIbEME U TTAJICHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

VY cioBust paBHOBECHS TBEPIOTO Tea. Buabpl paBHOBECHS.

Yuenuueckuu sxcnepumenm, 1abopamopHule pabomol

N3yvenue npmxeHus Opycka 1o HakJIOHHOM MJIOCKOCTH.

UccnenoBanne 3aBUCMMOCTH CHJI  YIPYTOCTH, BO3HHUKAIOIIUX B IMPYXUHE H
pe3uHOBOM 00pa3siie, OT X Jedopmariuu.

HccnenoBanue ycnoBuid paBHOBECHS TBEPIOTO TEJIA, UMEIOIIETO OCh BPALLICHHUS.
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Tema 3. 3aKkonwl coxpanenus 6 mexaHuke

NMiynsc MaTepUanibHON TOYKH (Te€na), CUCTEMbI MaTepUANbHBIX TOYeK. MMmyibe
CWIBl M W3MEHEHHME MMIyJIbca Tejla. 3aKOH COXPAaHEHMsI HMIyJibca. PeakTuBHOE
JIBIKCHHE.

Pa6Gora cuiibl. MOIIHOCTE CHJIBL.

Kunernueckas »sHeprus MarepuanbHod TOukd. Teopema 00 U3MEHEHUH
KMHETHUYECKOW SHEPIHH.

[lotenuuanbHas sHeprus. [loTeHnmanpHas »HEpPrust ymnpyro nedopMHUpPOBaHHOMN
npyxuHbl. [loTeHInanpHas sHEprus Tena BOJINU3H MOBEPXHOCTU 3EMJIH.

[ToTeHmanbHbIE U HEMTOTEHIUAbHBIE CUJIbL. CBSI3b PaOOTHI HEMOTEHIIMATIBHBIX CHJI
C U3MEHEHUEM MEXaHUYECKON SHEPTHH CUCTEMBI TEJl. 3aKOH COXPAHEHUSI MEXaHUYECKOM
DHEPIUHU.

Yipyrue U HeyIpyrue CTOJIKHOBEHUS.

TexHuyeckne yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHWE: BOIOMET, KONED,
IIPY’KUHHBIN [TUCTOJIET, IBUKEHUE PAKET.
Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCa.

PeakTuBHOE OBMKCHUE.

[lepexon moTeHIMAIbHOM SHEPTUH B KHHETUYECKYIO U OOPATHO.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydenne abCoONOTHO HEYIIPYTOro yAapa ¢ MOMOUIBIO IBYX OJMHAKOBBIX HUTSHBIX
MasTHUKOB.

HccnenoBanue cBsi3u pabOThI CUIIbI C U3MEHEHUEM MEXaHMYECKOW SHEpruu Tena
Ha MPUMEPE PACTKEHUS PE3UHOBOTO KTy Ta.

Pa3nen 3. MoJiekyJisipHasi puznka v TepMOIHUHAMUKA
Tema 1. Ocnoevt MoONEKYNAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJEKYISIPHO-KMHETHUYECKOM TEOpUM M HUX ONBITHOE
o0ocHoBanue. bpoyHoBckoe paBuxkenue. Juddysus. Xapakrep IBUKEHUA H
B3aUMOJECHUCTBUS YaCTHUIL] BellecTBa. MO1eJIM CTPOEHHUS ra30B, )KUIAKOCTEN U TBEPABIX TEI
1 00BSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX MojieNiell. Macca 1 pa3Mepbl MOJIEKYJI.
KommuecTBo Beniectna. [locrosHnas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa um €€ wusMmepenme. lllkama temmeparyp
Llenbcus.

Mogens uaeanbHoro raza. OCHOBHOE YpaBHEHHE MOJEKYJSPHO-KUHETUYECKOM
TEOpUH UACATBHOTO ra3a. AOCOMIOTHAS TEMIIepaTypa Kak Mepa CpelHe KHHETUYECKON
SHEPrUU TEIUIOBOTO ABMKEHUs 4dactull rasza. lllkama temmneparyp KensBunHa. ['a3oBbie
3aKOHbl. YpaBHeHue MenpaeneeBa—Kianeiipona. 3akon [lansToHa. M3omporecchl B
UJIeaIbHOM Ta3e C TIOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [’ paduueckoe npencrabiieHue
M30MPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

TexHudyeckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHHUE: TEPMOMETP, OapoMeTp.
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Jlemoncmpayuu

OnbITHI, JOKa3bIBAIOIIKE TUCKPETHOE CTPOCHHUE BEIIECTBA, (POoTOrpaduu MOJIEKYI
OpraHUYEeCKUX COCTUHEHUH.

OmnbITel 0 AU PY3UH KUAKOCTEH U Ta30B.

Mopenb 6pOyHOBCKOTO JBHIKEHUS.

Mopens onbita [TepHa.

OnbITHI, TOKa3bIBAIOLIME CYLIIECTBOBAHUE MEKMOJIEKYISIPHOTO B3AUMOIECHCTBHUS.

Mopaenb, WIIOCTpUpyonas Ipupoay JaBICHUS ra3a Ha CTEHKU COCY/a.

OnbIThI, MIUTIOCTPUPYIOLIUE YPAaBHEHUE COCTOSHUS UI€aTIbHOTO Ta3a, U30IPOLECCHI.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

OmnpeneneHne Macchl BO3yXa B KJIIACCHON KOMHATE HA OCHOBE U3MEPEHUI 00bEMa
KOMHATBI, IaBJICHUS U TEMIIEPATypbl BO3AyXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXKTy TapaMETPAMH COCTOSIHHS Pa3pEXEHHOT0 rasa.

Tema 2. Ocnosvl mepmoounamuxu

TepmonuHamuueckass cucrema. BHyTpeHHssI DSHeprus TEPMOAMHAMHYECKON
CUCTEMBI M crHocoObl €€ u3MeHeHuda. KommyecTBO TermoTel U paboTta. BHyTpeHHsA
DHEPrUs OJHOATOMHOI'O WACAIBHOIO rasa. Buipl Termsonepenadn: TEIIONPOBOIHOCTS,
KOHBEKIMS, U3Ty4eHHUE. Y 1eJbHas TEIUIOEMKOCTD BellecTBa. KoauuecTBo TEIIOTH NpH
TeIuIonepeaaye.

[TonsiTue 06 agnabataoM npouecce. [lepBrlii 3aKkoH TepMoarHaMUKU. [Ipumenenune
IEPBOr0 3aKOHAa TEPMOJMHAMHUKU K wH3ompoueccaM. ['paduueckas uHTeprperanus
paboThI raza.

Bropoii 3akon TepmonunamMuku. HeoGpaTtuMocTh poiieccoB B MPUPOJIE.

TeroBble MamuHbl. [TpuHIMOBI KeWCTBUS TEMIOBbIX MamuH. [IpeoOpazoBanus
HHEPruM B TEIUIOBbIX MamnHax. Koadduurent none3Horo neicTBus TEII0BON MaIIMHBI.
[Mukn KapHo u ero ko3h@dHIIMEHT MOJIE3HOTO JIEUCTBHSA. DKOJOTHYECKHE IMPOOIEMBI
TEIIOPHEPTETUKHY.

TexHHuecKue yCcTpoWCTBa U MPAKTUYECKOE MPUMEHEHHE: JIBUTaTEIb BHYTPEHHETO
cropanusi, ObITOBOM XOJIOAWIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHre BHYTpEHHEN SHEPTUHU TeJla IPU COBEPILIECHUH PadOThI: BBIJIET IPOOKHU U3
OyTBUIKM TIOJ JIEWCTBHEM CXATOrO0 BO3[yXa, HarpeBaHue 3(dupa B JIATYHHOH TpyOke
nyTEM TpeHus (BUICOAEMOHCTpaIus).

M3meHeHne BHYTPEHHEW 3HEpPruM (TeMIeparypbl) Tejla MpU TeIuloNepeaaye.

OMnbIT 110 aIMabaTHOMY PACIIMPEHUIO BO3TyXa (OTBIT C BO3AYITHBIM OTHHBOM).

Mopnenu mapoBoi TypOHHBI, ABHUraTeisi BHYTPEHHETO CTOpaHUs, PEaKTHUBHOI'O
JBUTATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomuol

N3mepenne yaenpHON TETII0OEMKOCTH.

10
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Tema 3. Azpezamnwie cocmoanus geuyecmea. Pazoevie nepexoovt

[TapooOpa3oBanne u KoHmeHcanus. Vcmapenwe u kumeHue. AOCONOTHasS M
OTHOCUTEJbHAS BIAXHOCTh BO3Ayxa. HachelllleHHBI map. YjaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KATIEHUSI OT JABJICHHUS.

Teépmoe Ttemo. Kpucrammuueckue u amopdHbie Teiaa. AHM30TPOINHUS CBOWCTB
kpuctaiioB. Kuakue kpuctamubl. CoBpeMeHHble Matepuanbl. [lnaBnenue u
KpUCTAIUIM3aIus. Y IebHas TerioTa miasieHus. Cyonumanus.

YpaBHEeHUE TEMIIOBOrO OanaHca.

Texauueckue ycTpoHCTBa U MPAKTUYECKOE MPUMEHEHHE: TUTPOMETP U TICUXPOMETP,
KaJOPUMETP, TEXHOJOTUU TIOJYUYEHHUS COBPEMEHHBIX MaTepHalioB, B TOM YHCIIE
HAaHOMATEPHUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoliCTBa HACBIIICHHBIX TAPOB.

Kumnenune npu noHMKEHHOM J1aBIICHUH.

CnocoObl U3MEPEHUS BIAXKHOCTH.

Habmoienne HarpeBaHus U MJIaBICHUS KPUCTAIUTMUECKOTO BEIIECTRA.

JleMOHCTpalys KpUCTaJlIOB.

Vuenuueckuii oxcnepumenm, nabopamopnule pabomwi

W3MepeHne OTHOCUTEIbHOM BIaXKHOCTH BO3AyXA.

Paznen 4. JnekTpoaguHaMuKa
Tema 1. Dnekmpocmamuxa

DJeKTpu3aluus Tell. DIEKTpUYeCKUid 3apsia. J[Ba BHIA 3IEKTPUUYECKUX 3apsiioB.
[IpoBOAHUKH, NUDJIEKTPUKUA U MOJYHPOBOJHUKU. 3aKOH COXPAHEHUS 3JIEKTPUUYECKOTO
3apsiaa.

Bzaumopeiicteue 3apsigoB. 3akoH Kynona. TouyeuyHbI 3IEKTPUYECKUN 3apsl.
Dnektpuueckoe nosie. Hanpsix€HHOCTh anekTpudeckoro notis. [IpuHuun cynepno3uinum
ANEKTPUUYECKUX NoJieh. JIMHNY HanpsHKEHHOCTH 3JIEKTPUYECKOTO MOJIS.

PabGoTta cun anexkTpocratudeckoro modisi. [lorenmman. Pa3HOCTH TOTEHIMANIOB.
[IpOBOIHMKM W JAWJIEKTPUKH B JJIEKTPOCTATHYECKOM Tone. Jlusnexkrpudeckas
ITPOHULIAEMOCTb.

DNeKTpo€MKOCTh. KoHaeHcaTtop. ONEKTPOEMKOCTh IUIOCKOTO KOHAEHCATOpa.
DHeprus 3aps>KeHHOTO KOHIEHCaTopa.

TexHuueckne YCTPOMCTBA M MNPAKTUYECKOE NPUMEHEHHE:  JJIEKTPOCKOII,
AIEKTPOMETP,  DJEKTPOCTaTHUECKas  3aliuTa, 3a3eMJICHHE  DJIEKTPONpPUOOpPOB,
KOHJIEHCATOP, KOMUPOBAJIBHBIN aIlapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO ¥ MPUHIMIT ACUCTBUSI 3JIEKTPOMETPA.

BzanmopencTBue Ha3IEKTPU30BAHHBIX TEJL.

DJIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEl.

[TpoBOAHUKM B 3IEKTPOCTATUYECKOM TIOJIE.

DIIEKTpOCTaTUYECKasl 3alUTa.

11



denepanbHas padbouas nporpamma | Pusnka. 1011 kiraccel (0a30BbIi YPOBEHB)

JIMBIIEKTPUKY B 3JIEKTPOCTATUIECKOM TIOJIE.

3aBUCUMOCTB 3JIEKTPOEMKOCTH IIJIOCKOTO KOHJIEHCATOpa OT IJIOMIAAU IUIACTHH,
pPacCTOSHUS MEXTy HUMU U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsLKeHHOT0 KOHIEHCaTopa.
Vuenuueckuii oxcnepumenm, rabopamopnvle pabomwi

N3mepeHue 371eKTpOEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmoannwtii Inekmpuueckuit mox. Toxku 6 paznuunsvix cpeoax

DIIEKTPUYECKUN TOK. Y CIIOBUS CYIIECTBOBAHUS JIEKTPUUYECKOTO TOKA. MIcTOUHMKH
Toka. Cuna Toka. [I0CTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma 11 y4acTKa LEH.

DNEKTPUYECKOE  COMPOTHUBIIEHUE.  YJEIBHOE  CONPOTUBIEHUE  BELIECTBA.
ITocnenoBarensHOE, NapAIIEIBHOE, CMELIAHHOE COEIMHEHNE IIPOBOJHUKOB.

Pabora snextpuueckoro Toka. 3akoH Jxoyns—Jlenna. MOIHOCTh 3J€KTPUUECKOTO
TOKa.

DJIEKTPOJIBUKYIIAsl CUJIa U BHYTPEHHEE CONMPOTHBJIECHUE UCTOYHHMKA TOKA. 3aKOH
OmMa 17151 TOJTHOM (3aMKHYTOM ) AieKkTpudeckoil rienu. KopoTkoe 3ambikaHue.

DJIEKTPOHHAS MPOBOJUMOCTh TBEPIBIX METAJUIOB. 3ABUCHMOCTH COIPOTUBIICHUS
METAJJIOB OT TemIepaTypsl. CBEpXIPOBOIUMOCTb.

DIIEKTPUYECKAN TOK B BaKyyMme. CBOMCTBA DJIEKTPOHHBIX ITYYKOB.

[TonympoBonuuku. CoOCTBEHHAs! ¥ MPUMECHAsI POBOIUMOCTD MOJIYITPOBOTHUKOB.
CaoiicTBa p—Nn-niepexoaa. I1oaynpoBogHUKOBBIE TPHOOPHI.

DIIEKTPUYECKUN TOK B paCTBOPAX M pacIliiaBax 3JIEKTPOIUTOB. DIEKTPOIUTUYECKAS
JACCOIMALINS. DIIEKTPOIIU3.

DJIEKTPUYECKANA TOK B ra3ax. CamMOCTOSTENBHBIM U HECAMOCTOSATEIBHBIA Pa3psia.
Momnnus. [1nazma.

TexHuyeckne ycTporuCTBa M MPAKTUYECKOE NMPUMEHEHUE: AMIIEPMETP, BOJIBTMETD,
peocTar, UCTOYHUKHU TOKa, dJIEKTPOHArpeBaTeIbHbIE MPUOOPHI, FTEKTPOOCBETUTENbHBIE
npubOphl, TEPMOMETP  CONPOTUBIICHUS, BAKyyMHBIM JHUOJ, TEPMHUCTOPHI U
(bOoTOpE3UCTOPHI, MOITYIPOBOJHUKOBBIN JUO/I, TAJIbBAHUKA.

Jlemoncmpayuu

N3mepenue critbl TOKA U HAPSKEHUSL.

3aBUCUMOCTB CONPOTUBJIEHUS HWJIMHAPUYECKUX MTPOBOTHUKOB OT JJIUHBI, IUIOIIA N
MONIEPEYHOr0 CEYEHUS U MaTepHaa.

CMelaHHOe COeIMHEHNE TPOBOIHNUKOB.

[Ipsmoe  wm3MepeHHE  ANEKTPOIABMKyHIEM  cuibl.  KopoTkoe — 3ambIkaHue
rajJbBaHUYECKOIO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONTPOTUBIICHUSL.

3aBUCHUMOCTh COITPOTUBIICHUSI METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB JIEKTPOJIUTOB.

HckpoBoii pa3psia v MPOBOAUMOCTD BO31yXa.

OOHOCTOPOHHSISI NPOBOAMMOCTD TUOAA.

12
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Vuenuueckuii oxcnepumenm, 1abopamopnsie pabomoi

N3ydeHne cMEIIaHHOTO COEIMHEHUST PE3UCTOPOB.

N3MepeHue »ReKTpOABMKYIIEH CHJIbI HCTOYHHMKA TOKAa M €r0 BHYTPEHHETO
COIPOTUBJICHUSI.

Hab6nronenue snexktponusa.

MexnpeaMeTHble CBSI3H

N3yuenue kypca ¢pusuku 6a3oBoro ypoBHs B 10 kjacce ocylIecTBIsSETCS ¢ yUETOM
CoJIep KaTeNIbHbIX MEXIIPEIMETHBIX CBSI3€d C KypcaMu MAaTeMaTUKH, OMOJIOTHH, XUMUH,
reorpaduy ¥ TEXHOJIOTHH.

Meoswxcnpeomemnvie nouwsimusi, CBSI3aHHBIE C HM3YYEHHMEM METOJOB HAYYHOIO
MO3HAHUSA: SIBJICHUE, HAYYHBIM (pakT, runoresa, puznueckas BeJIMUYHHA, 3aKOH, TEOPUS,
HaOII0/ICHUE, SKCIIEPUMEHT, MOJIETTMPOBAHUE, MO/IENb, H3MEPEHUE.

Mamemamuxa: pelieHUE CUCTEMbl ypaBHEHMH, JHHEWHas (yHKUus, napadoda,
runepOona, uX rpauky U CBONCTBA, TPUTOHOMETPUUECKUE (PYHKIIMU: CHHYC, KOCHHYC,
TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPBI M HX
IIPOEKIMHU Ha OCH KOOPJMHAT, CIIOKEHUE BEKTOPOB.

Buonocus: MexaHuuyeckoe JBWKEHUE B JKUBOM mnpupoae, auddysus, ocmoc,
TEIJIOOOMEH JKUBBIX OPraHU3MOB (BHJbI TEIUIONEPEAAYH, TEIJIOBOE PAaBHOBECHE),
IIEKTPUYECKUE SIBJICHUS B KUBOM IIPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILECTBA, CTPOCHHE ATOMOB M MOJIEKYJ, MOJIb
BEILECTBA, MOJISIPHASI Macca, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, KUIKOCTEW M Tra3os,
IIEKTPUYECKUE CBOMCTBA METAJIOB, MIEKTPOIUTHYECKAs AUCCOLUALINS, FalbBaHUKA.

l'eocpagpus: BNaxxHOCTh BO3yXa, BETPbI, 0apOMETpP, TEPMOMETP.

Texnonocus: mpeoOpa3zoBaHUE JBUKEHUN C HCIOIb30BAHUEM MEXAHM3MOB, YUET
TPEHUSI B TEXHHUKE, MOJUIMIIHUKH, WCIIOJIb30BAHUE 3aKOHA COXPAHEHHS HMITyJbCca B
TEXHUKE (pakera, BOAOMET WM JIpyrue), JABUTATeNlb BHYTPEHHErO CropaHus, MapoBas
TypOHHa, OBITOBON XOJIOAWIBHUK, KOHIULUOHEP, TEXHOJIOTUH MOJIyYEHHS COBPEMEHHBIX
MaTepHaoB, B TOM YHCIE€ HAHOMATEPHAJIOB, U HAHOTEXHOJOTHUH, JIEKTPOCTATUYECKAS
3alMTa, — 3a3eMJIEHHE  DJIGKTPONpPUOOPOB,  KCEPOKC,  CTPYWHBIA  MOPUHTED,
3JIEKTpOHArpeBaTesIbHbIe MPUOOPHI, FJTEKTPOOCBETUTEIbHbIE TPUOOPHI, FAJIbBAHUKA.

11 KJIACC
Pa3nen 4. DnekTpoAMHAMUKA
Tema 3. Maznummnoe none. I1eKmMpoOMACHUMHAA UHOYKYUS

IlocTtossHHBIe MarHuThl. B3aumMmojaencTBHEe MOCTOSHHBIX MAarHUTOB. MarHuTHoe
noje. Bektop MarHMTHOW WHAYKUMHU. [IpuHOMII Cynepno3uiM¥ MarHUTHBIX ITOJIEH.
JIvHuu MarHuTHOM MHAYKUIMK. KapTuHa TMHU MarHUTHOM MHAYKIWH MOJIS TOCTOSTHHBIX
Mar"HuToB.

MarauTtHoe 1nojie MpoBOJAHUKA ¢ TOKOM. KapThHa JMHUN MHIYKIIMA MAarHUTHOTO
OJISL JJIMHHOTO MPSIMOTO MPOBOJIHUKA U 3aMKHYTOT'O KOJIBLIEBOTO TPOBOJHUKA, KATYIIIKH
¢ TokoM. OnbIT Opcrena. BzanmoaercTBre NpoOBOJHUKOB C TOKOM.
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Cuna Amnepa, €€ MO1yJIb U HallpaBJICHHUE.

Cuna Jlopenna, €€ MoAyJib U HampaBieHUE. [IB)KEHHE 3apsyKEHHOW YaCTHIIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuiibl Jlopeniia.

SIBneHHE ANEKTPOMAarHUTHOM MHAYKIMH. [IOTOK BEKTOpa MarHMTHOM MHAYKLMU.
DIIEKTPOABUKYILAS CUJIA UHAYKINN. 3aKOH 3JIEKTPOMarHuTHON HHAyKIuK Dapajes.

BuxpeBoe snekTpuueckoe — moje.  OJEKTPOJABIKYINAs  cuja  MHIYKUIUU
B IIPOBOJHUKE, IBHKYIIEMCS ITOCTYATEIBHO B OJHOPOAHOM MarHUTHOM ITOJIE.

[IpaBuno Jlenna.

NHIyKTUBHOCTB. SlBneHue  caMOMHAYKIUH. ONEeKTpoABMKYIas  CHJIa
CaMOMHAYKIIUH.

DHEpPrust MArHATHOTO TOJIS1 KATYIIKHA C TOKOM.

DJIEKTPOMarHuTHOE MoJIe.

TexHnyeckre yCcTpoMCTBa M MPAKTUYECKOE NMPHUMEHEHUE: TOCTOSHHBIE MATHUTHI,
DIEKTPOMArHUThI,  AJEKTPOABUTATENb,  YCKOPUTENIM  JJIEMEHTApPHBIX  YACTHL,
VWHIYyKIIMOHHAS I1E€Yb.

Jlemoncmpayuu

OnsIT Opcrena.

OTKIJIOHEHHE 3IEKTPOHHOIO ITyYKa MarHUTHBIM ITOJIEM.

JIMHUY MHAYKIIMY MarHUTHOT'O ITOJISL.

B3anmoneiicTBre AByX IPOBOJHUKOB C TOKOM.

Cuna Ammnepa.

JlerictBue criibl JIopeHia Ha HOHBI JJIEKTPOJIATA.

SIBiIeHME PTIEKTPOMArHUTHON UHAYKIIUU.

[Ipasuio Jlenna.

3aBUCUMOCTD 3JIEKTPOABWKYILEH CHIBI HMHIAYKIUU OT CKOPOCTH W3MEHEHUS
MAarHATHOTO MOTOKA.

SIBneHne CaMOMHTYKIIHUH.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuwl

N3ydeHne MarHuTHOTO MOJIS KaTYIIKH C TOKOM.

Hccenenosanne neicTBUs MOCTOSHHOIO MAarHUTa HA PAMKY C TOKOM.

HccnenoBanue sSBICHUS SJIEKTPOMAarHUTHOM MHIAYKIIAH.

Pa3znen 5. Kosiebanusi u BOJTHBI
Tema 1. Mexanuueckue u In1eKmpomazHumHble KoJ1e0aHus

Konebarenbhas cucrema. CBOOOIHBIE MeXaHUYECKHE KoJiebaHus. ["apMoHndeckue
kosjebanus. [lepuon, yactora, ammintyaa u ¢gasza konedanuid. [IpyKUHHBIN MasTHUK.
MartemaTtnyecknii MasiTHUK. YpaBHEHHE TapMoHWYecknx koyiebanuit. [IpeBpareHue
SHEPIUH NIPU TAPMOHUYECKUX KOJICOaAHUSX.

Koneb6arenbupiit KoHTYp. CBOOOIHBIE STIEKTPOMArHUTHBIE KOJICOAHUS B UACATHBHOM
K0JIe0aTeTbHOM KOHTYpE. AHAJIOTHUS MEXIY MEXaHUYECKUMHU U IJICKTPOMArHUTHBIMU
koneOanusimu. dopmyna TomcoHa. 3aKOH COXpAaHEHHMS DSHEPIUM B HACATILHOM
K0JIe06aTeTbHOM KOHTYpE.
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[IpencraBnenre o 3aryxarnmx KojeOaHUsIX. BBIHYXKICHHBIE MEXaHUYECKUE
Kojebanus. Pezonanc. BeiHyKeHHBIE 2JIEKTPOMarHUTHBIE KOJIeOaHMUs.

ITepemenHsbIil TOK. CHHYCOMAANBHBIN MEPEMEHHBIN TOK. MOIIHOCTh IEPEMEHHOTO
TOKa. AMIUTUTYIHOE U JICUCTBYIOIIEE 3HAUCHUE CUJIbI TOKA U HATIPSIAKEHUS.

Tpancpopmarop. IlpousBoacTBo, mepenaya U MOTPEOJECHUE DIECKTPUUYECKON
SHEPrUM. OKOJOTMYECKHE PHUCKU TPU MPOU3BOACTBE dJIEKTposHepruu. KynbTypa
MCIIOJIb30BaHUs JIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuyeckue ycTporucTBa U NPAKTUYECKOE MPUMEHEHHE: JIIEKTPUUECKHI 3BOHOK,
TE€HEPATOP MEPEMEHHOIO TOKA, JIMHUM 3JIEKTPONepeaay.
Jlemoncmpayuu

HccnenoBanue mapamMeTpoB  KoJeOATETbHOW  CHUCTEMBI  (NMPYKUHHBIA WM
MaTeMaTUYECKU MAsITHUK).

Habnronenue 3aryxaromumx KojieOaHUi.

WccnenoBaHue CBOMCTB BBIHY K ICHHBIX KOJIEOAHHM.

Habmronenue pezonanca.

CB0OOHBIE 3JIEKTPOMArHUTHBIE KOJICOAHMS.

OcmmtorpaMmbl - (3aBUCMMOCTH  CHJIBI  TOKa W HAINpsDKEHUS OT BPEMEHH)
JUIS1 DJIEKTPOMArHUTHBIX KOJICOaHUA.

Pe3onanc mpu  mocneAoBaTENbHOM — COEAMHEHHWHM  PE3UCTOpa,  KaTyLIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mopeinb TUHUM 3JEKTPOoIepe1adn.
Yuenuueckuii sxcnepumenm, rabopamopnvle pabomuwl

WccnenoBanue 3aBUCUMOCTHY TIEPHOJIa MAJIbIX KOJIEOAHUM Ipy3a Ha HUTHU OT JJTUHBI
HUTU U MacChl Ipy3a.

HccnepoBanue mepeMEHHOTO TOKA B IIEMHM U3 MOCIENI0BATEIbHO COEAMHEHHBIX
KOHJIEHCATOpa, KaTyILlK! U pe3UcTopa.

Tema 2. Mexanuueckue u IneKmpoMazHUMHbLE 0TTHbL

Mexannueckue BOJHBI, ycioBusi pacnpoctpanenus. Ilepuon. CkopocThb
pacnpocTpaHeHus U 1auHa BoJHbL. [lonepeunsie v mpoosibHbIe BOIHbL. MHTepdepenuus
U AUpaKIysg MEXaHUIECKUX BOJIH.

3Byk. Ckopocth 3Byka. I['poMkocts 3Byka. Beicora Tona. TemOp 3Byka.

DJIEKTPOMAarHUTHBIE BOJIHBL. Y CJIOBHS W3JYyYEHHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumnass opuentanus BektopoB E, B, v B snekrpomarHutHOi BojHe. (CBoiicTBa
AJIEKTPOMATrHUTHBIX BOJH: OTpPaKEHUE, TMpEJIOMIICHUE, TOJApU3amus, JIUPpaKIus,
unTepdepenius. CKOpocTh dJIEKTPOMATHUTHBIX BOJIH.

[Ilkama »BJIEKTPOMArHUTHBIX BOJIH. [IprMeHEeHME HIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHIUMIIBI pagUOCBA3U U TelIeBUICHUA. Pagnonokanusi.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAKOLIEN CPELBI.

TexHuyeckne yCTpOWCTBA W TNPAKTUYECKOE TNPUMEHEHUE: MY3bIKAIbHBIC
MHCTPYMEHTHI, YJIbTPAa3BYKOBAas JHATHOCTMKA B TEXHUKE MW MEIUUHHE, pajap,
panuonpuéMHHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.
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Llemoncmpayuu

OO6pazoBaHue U pacrpocTpaHEeHHE TONEPEYHBIX U MPOI0JILHBIX BOJIH.

KomneoGmromeecs Teno kak HCTOYHUK 3BYKa.

Habmronenue oTpakeHus U IPEJIOMIICHHS] MEXaHUYECKUX BOJIH.

Hab6nronenue narepdepenimm u mudpakini MEXaHUIECKUX BOJTH.

3BYKOBOM pe30HAHC.

HabGnronenue cBA3M TpOMKOCTH 3ByKa U BBICOTHI TOHA C aMIUTUTYIOW U YaCTOTOMN
KoJIeOaHMI.

UccnenoBanne CBOWCTB AJIEKTPOMArHUTHBIX BOJIH: OTPa)XXEHUE, MPEIOMIICHUE,
nossipu3anys, Audpakius, uHTepdepeHIHs.

Tema 3. Onmuka

I'eomeTrpuueckas onruka. [IpsMonuHernHOE pacIIpOCTpaHEHUE CBETA B OAHOPOJHOMN
cpene. JIyd cBera. TOUCUHBIN UCTOYHUK CBETA.

OtpaxkeHne cBeTa. 3aKOHBI OTpaxkeHusi cBera. llocTpoeHue H300pakeHUI B
IIJIOCKOM 3€pKaJe.

[Ipenomnenue cBeTa. 3aKOHBI TpPEJIOMJICHUS] CBeTa. AOCOTIOTHBIM IMOKAa3aTelNb
npenomiieHus. [lomHoe BHyTpeHHee oTpaxkeHue. [IpenenpHblii  yroi MOJHOTO
BHYTPEHHETO OTPAKCHHUSI.

Hucnepcust ceeta. CroxxHbIl cocTaB 6ernoro cBera. LIger.

Cobuparoniye u paccenBaromye JuH3bl. ToHkas nuH3a. DOKycHOE paccTOsiHUE U
onTHYECKas cwia TOHKOW JuH3bL. [locTpoeHune wu300pakeHU B COOMpAONINX U
pacceuBaromux JH3ax. PopMysa TOHKOM JIMH3BL. Y BEJIMUYCHUE, JaBAEMOE JIMH30M.

[Ipenenbl TPUMEHUMOCTH T€OMETPUUYECKOUN ONITHUKHU.

BonnoBas ontuka. utepdepenius cBera. KorepeHTHbIe UCTOYHUKH. Y CIOBHS
HAOJIOICHUST MAaKCUMYMOB M MUHMMYMOB B HHTEP(EPEHIIMOHHON KapTUHE OT JBYX
cUH(]a3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpakmus cera. JudpakimonHas pemérka. YCIOBHE HAOIIOICHHS TIJIABHBIX
MaKCUMYMOB TpH MaJ€HUU MOHOXPOMAaTUYECKOTO CBETa Ha TU(MPAKIIMOHHYIO PEIIETKY.

[Tongapu3zanus ceera.

TexHuyeckue ycTpoiicTBa U MpaKkTUIECKOe MPUMEHEHHE: 0UKH, JIyTa, (poToarnrapar,
MPOCKIIMOHHBIN arapar, MUKPOCKOII, TEJIECKOI, BOJOKOHHAs ONTHKA, AU(pPaKIIMOHHAS
peleTKa, moJIsApons.

Jlemoncmpayuu

[IpsamonnHEetHOE  pacnpOCTpaHEHUE, OTPAKEHUE U IPEJIOMIICHUE  CBETA.
OnTtudeckre mpuOopHI.

[TosHOE BHYTpEeHHEE OTpakeHue. MoJienib CBETOBOAA.

UccnenoBanue cBONCTB N300pakeHUN B JIMH3aX.

Mopenu MUKpOCKoOTa, TeJIECKOIa.

Habmronenue narepdepeHimuy cpera.

Hab6nronenue nudpaxiuu ceera.

Habnronenue qucrniepcuu cBera.
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[Tonmyuyenwne criekTpa ¢ MOMOIIBIO TPH3MEI.
[TosrydeHue criekTpa ¢ MOMOIIBI0 AUPPAKITMOHHON PEIIETKH.
Hab6nronenue nonspusanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1a6opamopHule pabomul
H3mepenune mokasares mpeloMIICHUs CTEeKIIA.
HccnenoBanue CBOMCTB N300pakeHUM B JIMH3AX.
Hab6nronenue nucnepcnu cBera.

Pa3nen 6. OcHOBBI cIeHAJIBLHOI TEOPUH OTHOCUTEIbHOCTH

I'paHuiel IPUMEHMMOCTH KJIACCUYECKOW MexaHukW. l[locTynarel crienuanibHON
TEOPUU OTHOCHUTEIIBHOCTH: WHBAPUAHTHOCTb MOJYJS CKOPOCTHM CBE€Ta B BaKyyMe,
MPUHIIUAI OTHOCUTEILHOCTU DUHINTEHHA.

OTHOCHUTENIBHOCTh OJHOBPEMEHHOCTU. 3aMEJICHHE BPEMEHH U COKpAallCHHE
JUIVHBI.

OHeprus U UMITyJIbC PEIIATUBUCTCKON YaCTULBL.

CBs13p MacChI C DHEPTUEN U UMITYJILCOM PEIATUBUCTCKON YaCTUIBI. DHEPTUS TTOKOSI.

Pa3nen 7. KBanToBas ¢pusuka
Tema 1. Dnemenmovl KGAHMOBOU ONMUKU

®otonbl. Popmyna [InaHka cBs3u 3HEPruM POTOHA C €ro YaCTOTOW. DHEpPrus u
UMITYJIbC (POTOHA.

OtkpeiTiie u wuccienoBanue Goroddpdexra. OnbiTel A.I'. CroneroBa. 3aKOHBI
dotoapdexra. VYpaBHenue OitHmTerHa 181 (dorodpdekra. «KpacHas rpanuna»
dboTtorddekra.

JlaBnenue ceeta. OnbiTel [1.H. JleGenera.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHuyeckre yCTpPOWCTBA W  MPAKTUYECKOE MpUMEHEHHE: (OTOIIEMEHT,
dboToaTYMK, COJIHEUHAsl OaTapest, CBETOAUO/I.

Jlemoncmpayuu

®o1o3((PexT Ha yCTAaHOBKE C IMHKOBOW MIACTHHOM.

UccnenoBanue 3akoHOB BHeMHEro Gpotodddekra.

CBeToano.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mopgens artoma Tomcona. OmnwiTel Pesepdopna 1o paccesHHIO 0-4aCTHIIL.
[Tnanerapnas moaens atoma. [loctynarsl bopa. M3nyuenue u norsioiienrue (GOTOHOB MpU
IepeX0/Ie aTOMa € OJTHOI0 YPOBHS SHEPruu Ha Apyroil. Buasl cnektpos. CrieKTp ypOBHEN
DHEPIUM aToMa BOAOPOAA.

BonnoBeie cBoiictBa uyactuil. Bomubl e bpoitnsa. KopnyckynspHo-BoaHOBOM
Ty aJli3M.

CHOHTaHHOE 1 BBIHYKJIEHHOE U3ITyYEHUE.

TexHuueckne yCTpOMCTBA U MPAKTHUYECKOE NMPUMEHEHHUE: CIEKTPAJIbHBIN aHAJIN3
(cmeKkTpocKoI), Ja3ep, KBAaHTOBBI KOMIIBIOTED.
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Llemoncmpayuu
Mognens onbita Pezepdopra.
Onpenenenue IIMHBI BOJIHBI 1a3epa.
Habmronenue muHelyaThIX CIIEKTPOB U3JTYUYCHUS.
Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopuule pabomol
Habmronenue nuHelyaToro crekrpa.

Tema 3. Amomnoe a0po

OKCIEpPUMEHTBI, JOKa3bIBAIOIINAE CJIOKHOCTh CTpoeHus saapa. OTKpbITHE
paaroakTuBHOCTH. OmnbITel Pesepdopna mo ompeneneHuro cocTtaBa paguoOAKTUBHOIO
uznyuyenus. CBoiicTBa anb(da-, 6eta-, raMMa-u3aydeHus. BnusHue paanoakTHBHOCTU Ha
YKUBBIE OPraHU3MBI.

OtkpeiTHEe TpoTOHa W HedTpoHa. Hykmonnas wMopenb sjapa ['eitzenOepra—
NBanenko. 3apsn aapa. MaccoBoe uncio saapa. M30Torsl.

Anba-pacniaa. DneKTpOHHBIA U MO3UTPOHHBIA OeTa-pacnaj. ['amma-uzinyuyeHue.
3aKOH PaJuOAKTUBHOIO Pacraa.

DHeprus CBA3M HYKJIOHOB B sifipe. SaepHble cuibl. JlegekT Macchl sapa.

Anepnsbie peakuuu. [lenenue u cuHTE3 AI€EP.

SAnepubiit peaktop. TepmosinepHblil cuHTe3. [IpoOaemMbl U MEPCIEKTUBHI SIEPHOM
HHEPreTUKHU. DKOJIOTHYECKUE ACIIEKTHI IAEPHON SHEPTETUKH.

DneMeHTapHbIe YaCTULBI. OTKPBITUE TO3UTPOHA.

MeToabl HAOTIOAEHUS M PETUCTPALIMU 3JIEMEHTAPHBIX YaCTHULI.

@yH/1aMEHTAJIbHbIE B3aUMOJeHCTBUS. EMUHCTBO (pu3nuecKoi KapTUHBI MUpA.

TexHuueckue yCTpOWCTBA M NPAKTUYECKOE NMPUMEHEHME: JTO3UMETp, Kamepa
Buinbcona, simepHbIil peakTop, aToMHast 0omoa.
Jlemoncmpayuu

Cu€TunK MOHU3UPYIOIIHX YaCTHULL.
Yuenuueckuu sxcnepumenm, 1abopamopHule pabomoi

HccnenoBanue TpekoB yacTull (110 TOTOBBIM (poTorpadusim).

Pa3nen 8. DyieMeHTBI aCTPOHOMUM U ACTPOPU3UKH

Ortanbl pa3BUTHS acTpoHomuu. [IpuknagHOoe M MHUPOBO33PEHUYECKOE 3HAUCHHE
aCTPOHOMMUM.

Bun 3Bé3nnoro Heba. Co3Besnus, sipKkue 3BE3/bI, TUIAHETHI, UX BUJIMMOE JIBIDKCHHE.

CoiniHeuHas cucrema.

Counnne. ConHeyHas akTUBHOCTh. McTounuk sHeprun ConHua v 3BE€311. 3BE3bI, UX
OCHOBHBIC XapaKTEPUCTUKU. [[narpamMma «CreKTpagbHbIN KJIAaCC — CBETUMOCTbY. 3BE3IbI
IJIAaBHOM MOCJIEA0BATEIBHOCTH. 3aBUCUMOCTD «Macca — CBETUMOCTb JIJIs 3BE3/] TJIaBHOU
MOCIIEIOBAaTENLHOCTH. BHyTpeHHee cTpoeHue 3BE37. COBpEeMEHHBIE NPEACTABICHUA
0 IMPOUCXOXKACHUHU U 3BOIOIMK COJIHIA U 3BE3/. DTalbl KU3HU 3BE3].

Mnieunsliii [1yTs — Hamia ["anaktuka. [Tonoxenne u nemxenune Coinia B ['anakTuke.
Tunel ranaktuk. PaguoranakTuku u kBazapsl. UEpHBIE ABIPHI B siApax rajlakTHK.
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Bcenennas. Pacmmpenne Bcenennoil. 3akon Xa06ma. Pa3z0eranme rajiakTuk.
Teopus bonbmioro B3peiBa. PenukroBoe n3irydeHue.

Macmradnas ctpyktypa Beenennoit. MertaranakTuka.

Hepeménnsie mpoOaemMbl aCTPOHOMMH.
Yuenuueckue nabnooenus

Habmonenuss HEBOOPYXKEHHBIM TJ1A30M C HUCIHOJB30BAaHHUEM KOMITBIOTEPHBIX
PUIIOKEHUH I OIpeIeTICHHsI TIOJI0KEHUST HeOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy:
OCHOBHBIE c03Be3/11s1 CEBEPHOr0 MOJIYIIAPUS U SIPKUE 3BE3BI.

Ha6monenus B Teneckon Jlynsl, mianet, Mneunoro [lyTu.

O06o01maomee NOBTOPEHUE

Ponp pu3ukm u acTpoOHOMHUM B SKOHOMUYECKOW, TEXHOJIOTHYECKOU, COUATTLHON 1
TUYECKON cdepax NesTeTbHOCTH YeNOBEKa, pOJib U MECTO (DU3MKH M aCTPOHOMHHU
B COBPEMEHHOM HAy4HOH KapTHHE MHpa, POjb (HU3MUECKON TEOpuH B (POPMHUPOBAHUU
NPEACTABICHUN O (PU3NYECKOM KapTUHE MHpa, MECTO (PU3MYECKON KapTUHBI MHpA
B OOLIEM psZTy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IPEJCTaBICHUN O IPUPOJIE.

MesknpeaMeTHbIe CBSA3H

N3yuenue kypca ¢pusuku 0a30Boro ypoBHs B 11 kinacce ocymecTBisieTcs ¢ y4éToM
COJIep KaTeNIbHBIX MEXIIPEAMETHBIX CBSI3€l C KypcaMu MaTeMaTHKU, OUOJIOTUH, XUMUH,
reorpauu U TEXHOJIOTUU.

Meoicnpeomemnvle nousmus, CBS3aHHbIE C UW3YYEHHEM METOJOB HAy4YHOIO
MO3HAHUSA: SIBJICHUE, HAYYHBIA (akT, Tumnore3a, (puanyeckas BEIMYMHA, 3aKOH, TEOPHS,
HaOJII0/IEHUE, SKCIIEPUMEHT, MOJIETTMPOBAHUE, MO/IENb, U3MEPEHUE.

Mamemamuxa: pelieHne CUCTEMbl YPaBHEHHMM, TPUTOHOMETPUUECKUE (PYHKIIMU:
CUHYC, KOCHHYC, TaHI'€HC, KOTAHI'€HC, OCHOBHOE€ TPUIOHOMETPUYECKOE TOXKIECCTBO,
BEKTOPbl W HX NPOECKUWH HA OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, IPOU3BOJHBIC
3JIEMEHTApHbIX (PYHKUIUN, TPU3HAKU TOJ00US TPEYrOJIbHUKOB, ONpPEAEICHUE IO
IJIOCKUX (puryp u oob€ma Ted.

buonocus: anexrpuyeckue sIBICHUS B )KMBOM MPUPOJE, KOJIeOaTeNbHbIE JBUKEHUS
B JKMBOW NPHUPOJE, ONTHYECKHE SIBICHUS B JKUBOW NPUPOAE, NECUCTBHE paavaldU
Ha KMBBIE OPTAHU3MBL.

Xumus: CTPOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAS] CTPYKTYpa TBEPIBIX TEI,
MEXaHU3Mbl 00pa30BaHUsI KPUCTATUIMYECKON PEIIETKH, CIEKTPAIbHBIM aHaIH3.

l'eoepagusa: mMarHuTHBIE TONIOCA 3€MJIM, 3aJ€KH MAarHUTHBIX pyHd, (POTOChEMKA
36MHOW MOBEPXHOCTH, MPEJICKA3aHUE 3€MIIETPSICEHU M.

Texnonoeusa:  JTWMHAM  DJIEKTPOIIEpeNady, TEHEPATOp  IEPEMEHHOrO  TOKa,
AIEKTPOABUTATEND, MHIYKIIMOHHAS 1€Yb, pajap, paAUONPUEMHUK, TEIEBU30p, AaHTCHHA,
tenedoH, CBU-neus, NpoeKIMOHHBIN anmnapar, BOJIOKOHHAs ONITUKA, COJTHEYHast OaTapesl.
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INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®PU3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

OcBoenue yueObHoro mnpenmera «®dusnka» Ha YpPOBHE CpPEAHEr0 OOIIEro
oOpazoBanus (0a30BbIi YpPOBEHb) TOJDKHO OOECHEUYHTh JIOCTHIXKCHHE CIETYIOITNX
JMYHOCTHBIX, METAIPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEeIbHBIX PE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIndHOCTHBIE pe3yibTaThl OCBOCHHS ydeOHOro mnpeamera «Duszuka» HTOHKHBI
OTpaxaTb  TOTOBHOCTh M  CIOCOOHOCTh  OOY4YalOIIMXCA  PYKOBOJCTBOBATHCS
chOpPMHPOBAHHOW BHYTPEHHEH TO3UIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIUH, MO3UTUBHBIX BHYTPEHHUX YOCKICHUM, COOTBETCTBYIOIIUX TPAIUIIMOHHBIM
IIEHHOCTSIM POCCHMCKOTO OOIIECTBA, pACHIMPEHUE MKU3HEHHOTO OIbITa M OIbITa
JESITEIPHOCTH B TMPOLECCE peal3ali OCHOBHBIX HANpPAaBICHUN BOCIUTATEILHOU
JESITETbHOCTH, B TOM YHCJIE B YaCTHU:

1) rpaIaHCKOT0 BOCIIMTAHUS:

C(OPMHPOBAHHOCTD TPAXKIAHCKOW IMO3UIIMKA OOYYaIOMIErocss KaK aKTHBHOTO H
OTBETCTBCHHOTO 4JIeHA POCCUHCKOTO OOIIECTBA;

OpUHATHE  TPAIUIMOHHBIX  OOIICUETIOBEYCCKMX  T'yMAaHUCTHYECKHX M
JICMOKPATHYCCKHMX [ICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JCSTEIBHOCTh B HHTEpPECaX TIPakIaHCKOTO
00I1IeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHOM OpraHU3allnu;

yMEHHE B3aUMOJICHCTBOBATDH C COIUAILHBIMUA HHCTUTYTAaMH B COOTBETCTBUH C UX
(GYHKIHMSIMU 1 Ha3HAYCHHUEM;

TOTOBHOCTbH K T'yMaHUTapHOU ¥ BOJIOHTEPCKOM IS TEIBHOCTH,

2) NIATPHOTUYECKOT0 BOCIIUTAHMSI:
c(hOpPMHUPOBAHHOCTH POCCUUCKON IPaKIaHCKOM UJIEHTUYHOCTH, TATPUOTU3MA;
LIEHHOCTHOE  OTHOIIEHHE K TOCYJAapCTBEHHBIM CHUMBOJAM, JIOCTHKEHUSIM
POCCHMCKUX YUEHBIX B 001aCTU (DU3UKU U TEXHUKE;

3) IyXOBHO-HPaBCTBEHHOT0 BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMS, STHYECKOTO ITOBEICHUS;

CIIOCOOHOCTh  OIICHMBAaTh CUTYyallMi0 MW TPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPUEHTUPYACH HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCIIE B
JEATEIIbHOCTU YYEHOT0;

OCO3HAHME JTMYHOTO BKJIAJIa B IOCTPOECHUE YCTOMYMBOTO OYTyIIIETO;

4) 3CTeTHYECKOT0 BOCTIMTAHUS
HCTETUYECKOE OTHOIIEHHE K MHUPY, BKIIOYash 3CTETHKY HAy4YHOTO TBOPUYECTBA,
NPUCYIIETO (PU3HUECKON HAYKE;
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5) Tpy10BOr0 BOCIIMTAHUS :

WHTEpEC K pasNMnyHbIM cepaM mpodecCHOHATBEHON MeATeTbHOCTH, B TOM YHUCIE
CBSI3aHHBIM ¢ (DM3UKOH M TEXHUKOH, YMEHHE COBEPIIATh OCO3HAHHBIN BBIOOp OyIyIIeH
npodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHbI,

TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOpa30BaHUIO B 00J1aCTH (DHU3UKU
Ha TPOTSHKEHUN BCEH KU3HH,

6) 3K0JIOrH4eCKOTr0 BOCIIMTAHMSI:

c(OpPMUPOBAHHOCTh 3KOJIOTUYECKON KYJIbTYpPbl, OCO3HaHUE ITI00AILHOTO XapakTepa
HKOJIOTUYECKUX MPOOIIEM;

IUTAHUPOBAHHUE U OCYILECTBIICHUE JACUCTBUI B OKPYXKAIOLIEW Cpele Ha OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHS YEIIOBEUECTBA,;

Pacmmpenue oneita AeSTENBHOCTH HKOJIOIMYECKOM HAIPABIECHHOCTH HAa OCHOBE
UMEIOLINXCS 3HaHUHU 10 (pu3HKe;

7) HIEeHHOCTH HAYYHOT0 MO3HAHMSI:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BuUTHA (PU3NUECKON HAYKH;

OCO3HaHUE LEHHOCTH HAy4YHOW NI€ATEIbHOCTH, TOTOBHOCTh B IPOLIECCE M3YyUEHHUS
GU3MKK  OCYIIECTBIATH  HPOEKTHYHD W HCCIEIOBATENBCKYIO  JIEATEIbHOCTh
WHAUBHUAYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHbIe YHUBEpPCAJbHbIE Y4eOHbIe NeCTBUS
ba3oBble Jornyeckue a1eicTBUA:

CaMOCTOSITENIbHO (DOPMYIMPOBATh U aKTyaJIM3UPOBATh MPOOJIEMY, pacCMaTpPUBATh
€€ BCECTOPOHHE;

OTIPENIEIIATh LU JeATeIbHOCTH, 33/1aBaTh MapaMeTPhl U KPUTEPUU UX TOCTUKEHUS,

BBISIBJISITh 3aKOHOMEPHOCTU W TPOTUBOPEUHUSI B paccMaTpUBAEMbIX (PU3MUYECKHUX
SIBJICHUSIX

paspabaThiBaTh TIUIAaH peHIeHUsS TPOOJeMbl C Yy4E€TOM aHalM3a HMCIOIIMXCS
MaTepUaJIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JICSTEIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
1EJISIM, OLIEHUBATh PUCKH TIOCJICICTBUM JAEATEIbHOCTH,

KOOPJIMHUPOBATh M BBHITIOJHATH PabOTy B yCIOBUSX PEaTbHOTO, BUPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aWMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE MPU PEIICHUHN KU3HEHHBIX TTPOOJIEM.

ba3oBble ucciieqoBaTebCKue 1eiCTBUA:

BIAaJCTh HAyYHOW TEPMHUHOJIOTHEH, KIIOYEBBIMU TMOHATUSIMH UM METOJaMHU
bu3nYecKoil HayKH;

BJIaJICTh HAaBbIKAMHU Y4Y€OHO-HCCIIEOBATENbCKON W TMPOEKTHON JAEATeNbHOCTU
B oOsactu (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBHIO K CaMOCTOSTEIBHOMY IOUCKY
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METOJIOB pEICHU 3a/1a4 (U3UUECKOTO COACPKAHMS, TPUMEHEHHUIO PA3TUYHBIX METOJIOB
MIO3HAHMUS;

BIQJIETh BUJAMHU JIEATEIBHOCTH MO TIOJYYEHUIO HOBOTO 3HAHHUA, €ro
UHTEPIIPETALNU, TPEOOPA30BAHUIO U IPUMEHEHHIO B Pa3JIMUHBIX YUYEOHBIX CUTYaIUsIX, B
TOM YHCJIE MIPH CO3/IaHUM YUEOHBIX TPOEKTOB B 00IaCcTH (PU3UKY;

BBISIBJISITH IPUYMHHO-CIIEICTBEHHBIC CBSI3U U aKTyaJIM3UpPOBaTh 3a71a4y, BBIIBUTATh
TUIOTE3y €€ pelieHus], HAXOAUTb apTyMEHTHI JUI JOKa3aTeJIbCTBA CBOMX YTBEPKICHUH,
3aJ1aBaTh MapaMeTpbl U KPUTEPUU PELICHHUS;

aHAU3UPOBATh IMONYYEHHBIC B XOJAE PEIICHUs 3aJa4ll Pe3yJbTaThl, KPUTHUYECKU
OLIEHUBATh UX JOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHUE B HOBBIX yCIIOBUSIX;

CTaBUTh M  (GOpPMYyJIHpPOBaTh COOCTBEHHbIE 3aJaud B  00pa3oBaTeIbHOU
JeSITETLHOCTH, B TOM YHCIIE TIPU U3yUeHUH (PU3HKH;

JaBaTh OLICHKY HOBBIM CUTYallUsSM, OLIEHUBATh PUOOPETEHHBIN ONBIT;

yMETb [EPEHOCUTh 3HaHUS 1O (U3MKE B  MPAKTUYECKYI0  00JacThb
KHU3HEICATEITBHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00JIaCTel;

BBIIBUTATh HOBBIE HJIEH, TIPE/IaraTh OPUTHHAIBHBIC TIOAXObI H PEIICHNUS;

CTaBUTh MPOOJIEMBI U 337a4H, I0IyCKAIOIINE albTEepPHATUBHBIEC PEILICHUS.

Pabora ¢ unpopmanmei:

BJQJI€Th HAaBBIKAMHU TMOJy4YeHUsT HHPOpMaMK  (PUIUYECKOTO  COJEP KAHMS
W3 HWCTOYHHWKOB PAa3HBIX THIIOB, CAMOCTOSATEIHLHO OCYIIECTBISATH IIOWCK, AaHAJW3,
CUCTEMATU3AlMI0 M HWHTEPHpPETAlUI0 HMHPOPMAlUU PA3JIUYHBIX BHJIOB U (QopM
MIPEICTaBIICHMSI,

OIICHWBATh IOCTOBEPHOCTH HH(POpMAITIH;

HCITOJIB30BaTh CPECTBA MHPOPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJIOTHI
B PCIICHUWH KOTHUTHUBHBIX, KOMMYHUKATHBHBIX M OPTraHMU3AIMOHHBIX 3a7a4 C
coOmoicHueM TpeOOBaHUM  IPrOHOMHUKH, TEXHUKH O€30MaCHOCTH, TUTHUEHBI,
pecypcocOepexeHuns, TPaBOBBIX W JOTHYCCKUX HOPM, HOPM HMH(POPMAIMOHHOM
0e30MacHOCTH;

CO37aBaTh TEKCTHI (PU3UUYECKOTO COJAEPXKaHUS B Pa3MMUHBIX (hopMmaTax ¢ y4ETOM
Ha3HauYeHUS MHPOpPMALUU U LETEBON ayJIUTOPHUM, BBHIOMpas ONTUMAIIbHYIO (QopMy
MPEICTABIICHUS U BU3yaIU3aIiH.

KOMMYHI/IKaTI/IBHI)Ie YHUBEPCAJIbHBIC yqeﬁnble IleﬁCTBHHZ
OCYLIECTBJISATH OOIIEHNE HA YPOKax (PU3UKHU U BO BHE-YPOUHOU IE€SITEIbHOCTH;
pacrno3HaBaTh MPEANOCHIIKA KOHPIUKTHBIX CUTYallMi U CMATYATh KOHPIUKTHL;
Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C HCTIOJIb30BAHUEM SI3bIKOBBIX
CPEICTB;
NOHUMATh U UCIIOJIb30BATh MPEUMYIIECTBA KOMAaHHOW U MHIMBUTy AJIbHOM pabOThI;
BBIOMPATH TEMATUKY U METO/Ibl COBMECTHBIX ICUCTBUH C YUETOM OOILIUX UHTEPECOB,
Y BO3MOKHOCTEU Ka)J0T0 YJICHA KOJUIEKTUBA;
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MPUHUMATH LEJIM COBMECTHOU JEATEIIBHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH
JICVCTBHS IO €€ TOCTHKEHUIO: COCTABJIATH IIJIaH AEUCTBUM, PACIIPEACIAT POJIU C YUETOM
MHEHUW YYaCTHUKOB, OOCYKIaTh PE3yJIbTaThl COBMECTHOM paOOTHI;

OIICHWBATh KAa4€CTBO CBOETO BKJIaJa M KaXKIOTO yYaCTHHKA KOMAHIIBI B OOIIHIA
pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeayiaratb HOBBIE TIPOEKTHI, OLIEHUBATh MAEHM C IIO3UIMU HOBU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBJIATH MMO3UTUBHOE CTPATETHYECKOE MMOBEICHUE B PA3JIMUHBIX CUTYALMSX,
MIPOSIBIISITH TBOPYECTBO M BOOOPAKECHUE, OBITh MHUITMATHBHBIM.

PerynsitTuBHbIe YHUBepcaJbHbIE Y4eOHbIE JeHCTBUSA
Camoopranu3anus:

CaMOCTOSITENIbHO OCYIIECTBIISATh I03HABATEIBHYIO JESATEIIbHOCTD B 00J1aCTH (PU3UKU
U aCTPOHOMMHH, BBISBIIATH IPOOJIEMBI, CTaBUTh U (POPMYIMPOBATH COOCTBEHHBIE 3a/1auu;

CaMOCTOATENIBHO COCTAaBIIATh IUIAH PEUICHUS PAaCUETHBIX M KA4ECTBEHHBIX 33]1a4,
IUIaH  BBIMOJIHEHUS TPAKTUYECKOM paldoThl € Y4YETOM HMMEIOLIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOYKHOCTEN U MPEANOYTCHUI;

JABaTh OLIEHKY HOBBIM CUTYyalUsIM;

paciupsaTh paMK1 y4€OHOT0 IPEMETa Ha OCHOBE JIMYHBIX MTPEIIOYTEHUH;

JieJ1aTh OCO3HAHHBII BBIOOD, apryMEHTHPOBATh €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTh
3a pElICHHUE;

OLICHHUBATh NPUOOPETEHHBII OTIBIT;

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

CaMOKOHTPOJIb, 3MOLIMOHAJIbHBII HHTE/UIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYyallUsiM, BHOCHUTH KOPPEKTHBBI B JCSTEIBHOCT,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIAJICTh HAaBBIKAMH TMO3HABATEIBHOU PEQIICKCUU KAaK OCO3HAHHS COBEPIIAEMBIX
JEWCTBUI U MBICIUTENBHBIX IPOLECCOB, UX PE3YJIBTATOB U OCHOBAHMI;

UCIIOJIb30BaTh MPUEMBI pe(IIeKCUU ISl OLIEHKU CUTYyallud, BbIOOpa BEPHOTO
pelleHus;

YMETh OIICHUBATh PUCKHU U CBOCBPEMEHHO NMPUHUMATh PELICHUSI IO UX CHIKEHUIO;

MIPUHUMATh MOTUBBI M aPTYMEHTBI IPYTUX TPU aHAJIU3€E PE3YIIbTATOB A TEIbHOCTH;

OpPUHUMATh ce0sl, MOHMMas CBOU HEJJOCTATKU U JIOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTYMEHTHI IPYTUX MPU aHATIU3€E PE3YIbTATOB JIEATEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIMOKH.

B mporecce MOCTMXKEHUS JIMYHOCTHBIX PE3YyJIbTaTOB OCBOCHHUS MPOrPaMMbl O
busuKe 115 ypOBHS CpeHEro o01ero 00pa3zoBaHus y 00yqarouxcs COBEPIICHCTBYETCS

YMOIIMOHAIBHBIN WHTEIICKT, MPEINOJIAr AFOIIN I

c(hOpMUPOBAHHOCTH:
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CaMOCO3HaHUs, BKJIIOYAIOIIETO CIHOCOOHOCTh MOHUMATh CBOE SMOILIMOHAIBHOE
COCTOSIHUE, BUJICTh HAIIPABJICHUS Pa3BUTHsI COOCTBEHHON AMOITMOHAILHOMN C(hephl, OBITH
YBEPEHHBIM B ce0¢;

CaMOpEryJIMpOBaHUs, BKIIIOYAIOIIETO CAMOKOHTPOJb, yMEHHUE MPUHUMATH
OTBETCTBEHHOCTH 3a CBOE MOBEJICHNE, CIIOCOOHOCTh aalITUPOBATHCS K SMOIIMOHAIBHBIM
U3MEHEHUSM U TIPOSIBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIlMU, BKJIIOYAIONIEH CTPEMJICHUE K JOCTHKEHUIO IEJIH U
yCIiexXy, ONTHMH3M, HHUIMATUBHOCTb, YMEHHME JICHCTBOBAThb, HCXOJS W3 CBOUX
BO3MOKHOCTEH;

OMITATHH, BKJIIOYAIONIEH CHOCOOHOCTh ITOHUMATh SMOIIMOHAJIBHOE COCTOSIHUE
JIPYTUX, YUUTBIBATh €T0 MPH OCYIICCTBICHUH OOIIEHUS, CIOCOOHOCTh K COUYBCTBHUIO U
COTMEPEKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTH BBICTPAaMBaTh OTHOIICHUS C
JPYTUMH JIFOAbMHU, 3a00TUTHCS, TIPOSIBIISATh HHTEPEC U pa3peiiaTh KOHMIUKTHI.

HPEIMETHBIE PE3YJIbTATDBI

K xonmy oOyuenuss B 10 kjacce npeaMeTHbIE pe3ysbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTh Y 00YUAIOIINXCSI YMEHUM:

JEMOHCTPUPOBATh Ha TMpUMEpax pojib U MecTo (u3uku B (GHOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAapTUHBI MHUpPA, B PAa3BUTHUM COBPEMEHHOW TEXHUKH U
TE€XHOJIOTUH, B PAKTUYECKOU JIEATEIIbHOCTH JIFOAEH;

YUYUTHIBATh  TPaHUIBl MPUMEHEHUS]  HM3YYCHHBIX  (U3UYECKUX  MOJIETICH:
MaTepuanbHas TOYKa, WHEPLHMAIbHAs CHCTeMa OTCY€Ta, aO0COJIOTHO TBEPAOE TEIO,
UJICAIbHBIN Ta3, MOAEIU CTPOCHMS Ta30B, XUJIKOCTEU W TBEPHABIX TEJ, TOYCUYHBIN
AIIEKTPUUYECKUH 3aps]l IPU pelieHur (PU3nuecKux 3aaay;

pacrio3HaBath (U3UYECKHE SIBJICHUS (TIPOLIECChI) U OOBSACHITH HUX Ha OCHOBE
3aKOHOB MEXAaHHKH, MOJEKYJISIPHO-KMHETUYECKOW TEOPUU CTPOEHHUS BEUIECTBA H
ANEKTPOAMHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE TMPSMOJUHEHHOE IBUKEHUE,
CBOOOJIHOE TAJICHHUE TeJI, IBUXKEHUE 1O OKPY>KHOCTH, WHEPIUS, B3aUMOJICUCTBUE Tell,
nuddy3usi, GpOYHOBCKOE JABHKEHUE, CTPOCHHUE KMIKOCTEH M TBEPABIX TEN, U3MECHCHHE
oObéMa Tel mNpU HarpeBaHuW (OXJaXIECHUU), TEIUIOBOE pPaBHOBECHE, HUCIApEHHE,
KOH/JICHCAIus, TUIaBJIEHNUE, KpUCTAILTN3AaUs, KUTIIEHUE, BIAXXHOCTh BO3/1yXa, OBBIIICHHE
JIaBJICHUS Ta3a MPU €ro HarpeBaHUU B 3aKPBITOM COCYJIE, CBSI3b MEXIY MapaMeTpaMu
COCTOSIHUA ra3a B U30MPOLECCaX, FJIEKTPU3aLUS TeJl, B3aUMOJICHCTBUE 3apsiJIOB;

OMKCHIBATh MEXAHUYECKOE JBWIKEHWE, UCIOJb3Yys (PU3UUECKHE BEIHYUHBIL:
KOOpJIMHATA, MyTh, MEPEMEILEHUE, CKOPOCTh, YCKOPEHHEe, Macca Teja, CUjla, UMITYJIbC
Tela, KWUHETHUYECKas OJHEPrus, MOTCHIMAJbHAS DSHEPrus, MeXaHudyeckas padora,
MEXaHUUYeCKasi MOIIHOCTh; MIPU OMUCAHUM MPABUIBHO TPAKTOBATH (PU3UYECKUM CMBICI
UCIIOJB3YEMbIX BEJIWYUH, HMX O00O03HAYEHUS] U EIUHHUIIBI, HAXOIUTh (POPMYIIbI,
CBSI3BIBAIONTUE JAHHYIO (PU3UUECKYIO BEIMUMHY C IPYTUMHU BEIIMYNHAMU;

24



denepanbHas padbouas nporpamma | Pusnka. 1011 kiraccel (0a30BbIi YPOBEHB)

ONMCHIBATh U3YYEHHBIC TEIJIOBBIE CBOMCTBA TEJN U TEIUIOBBIE SIBJICHUS, UCTOJIb3YS
bu3nYecKue BEJIMUMHBL: JIaBIICHUE Ta3a, TEMIIEpaTypa, CPEeIHAS KUHETHYECKasi SHEPrHs
Xa0TUYECKOTO JBHKCHHUS MOJIEKYJ, CpEOHEKBagpaTU4YHas CKOpPOCTb MOJIEKY,
KOJIMYECTBO TEIUIOThI, BHYTPEHHSSI dHEprus, padoTa rasa, Kod()PHUIMEHT MOJIE3HOTO
JIEUCTBUS TEIUIOBOTO JBUTATENIS; MPU OMHCAHUM MPABWIBHO TPAKTOBATh (PU3NUECKUIN
CMBICIT WCTIOJB3YEMbIX BEJIUYHMH, MX OOO3HAYEHUS W EAWMHUIIBI, HAXOAUTH (HOPMYIIHI,
CBSI3BIBAIONTUE JAHHYIO (PU3UUECKYIO BEIMUMHY C IPYTHUMH BEIIMUNHAM;

ONMUCBHIBATh M3YYEHHBIE BJIEKTPUUYECKUE CBOMCTBA BEUIECTBA M JJIEKTPUUYECKUE
sBIeHUST (IPOIECCHI), HCHOIB3Ys (U3MUECKUE BEIUYUHBI: JJICKTPUUYECKUN 3apsif,
ANEKTPUYECKOE TO0JIE, HANIPSKEHHOCTD MOJIA, MOTEHIMAJ, PA3HOCTh NOTEHIMAJIOB; MPH
OMMMCAHWH TPABWIBHO TPAKTOBATh (M3MYECKUH CMBICI HCIOJB3YEMbBIX BEITUYHH, HX
0003HauYEHUsI U €AMHMIIBI, YKa3bIBaTh (POPMYIIbI, CBSI3bIBAIOIIME JIAHHYIO (PU3HUECKYIO
BEJIMYUHY C APYTUMU BEIIMYMHAMU;

aHAJIM3UPOBATh (PUBHUYECKHE MPOLIECCHI U SIBJICHUS, UCIIOJb3Ys (PU3NYECKUE 3aKOHBI
M OpUHLUIBL 3aK0oH BcemupHoro tsarorenus, I, II u III 3akonbr HeroToHna, 3axoH
COXPAHEHHS MEXAaHUYECKOM DHHEPruu, 3aKOH COXPAHCHUS WMITYJbCa, MNPUHIHUI
CYyIIEpIIO3ULIUA CWJI, TMPUHUMUII PABHONPABUS HWHEPLMAIBHBIX CUCTEM OTCUETAa,
MOJICKYJISIPHO-KMHETUYECKYIO TEOPUI0 CTPOCHHUS BEILIECTBA, I'a30BbIE 3aKOHBI, CBA3b
CpEelHEd KWHETUYECKON HHEpPruu TEIUIOBOTO [BHXKEHHS MOJIEKYJ C aOCOJIIOTHOU
TEMIIEpAaTypOM, NEPBbIM 3aKOH TEPMOJAUHAMHUKH, 3aKOH COXPAHEHUsS DJIECKTPUYECKOTO
3apsna, 3akoH KyloHa, mpu 3TOM pa3iuyarh CIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €ro
MaTEeMaTUYeCKOe BhIPAKEHUE U yCIIOBUS (TPaHULIbI, 0071aCTH ) IPUMEHUMOCTH;

OOBSACHSTh OCHOBHBIC TPUHIIMIBI JCHCTBUSA MAIWH, TPUOOPOB M TEXHUYECKUX
YCTPOMCTB; pa3inyaTh YCJIOBUA HMX O€30MaCHOrO HCIOJIb30BaHUS B IOBCEIHEBHOMN
YKU3HU,

BBITIOJIHATH YKCIIEPUMEHTHI 110 UCCIIEOBAHUIO (DPU3UUECKUX SBICHUN U MPOIIECCOB
C HCIOJb30BAaHUEM MPSIMBIX, U KOCBEHHBIX H3MEPEHHUN, MpU 3TOM (POpMyIMpoBaTh
npoOiemy/3agaqy W THUIOTE3y Yy4eOHOTO SKCIEpUMEHTa, cOoOMpaTh YCTAHOBKY W3
MPEJIO)KEHHOTO0 000PYI0BaHUS, TPOBOJUTH OMBIT U (DOPMYIUPOBATH BBHIBO/IBI;

OCYILIECTBIIATH NPSIMbIE U KOCBEHHBIE M3MEPEHUs (PU3NYECKUX BEIUYUH, MPU FTOM
BBIOMPATh ONTUMAJBHBIA CIHOCO0 W3MEPEHHS W HCIOJIb30BaTh W3BECTHBIE METOJIbI
OLIEHKH MOTPENTHOCTEN U3MEPEHUM;

UCCJIEIOBATh 3aBUCUMOCTH MEXAY (GU3HMUECKUMU BEJIMUYNHAMU C HUCTIOIH30BAHUEM
NPSIMBIX U3MEPEHUM, TIPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (DUKCUPOBATH PE3YJIbTAThI
MOJIYYeHHOW 3aBUCHMOCTU (PU3MUYECKUX BEIMYUH B BHJE TaOMUIl U TpaduKoB, AeiaTh
BBIBOJIBI 110 PE3YyJIbTATAM UCCIIEIOBAHUS;

coOmro1aTh paBuiIa 0€30MacHOTo TpyAa MPU MPOBEICHNN UCCIIEI0BAHUM B paMKax
y4eOHOT0 HKCIEPUMEHTa, Y4eOHO-HCCIEI0BATENbCKOM U MPOEKTHON NEATEIbHOCTH C
UCITI0JIb30BAHUEM U3MEPUTENBHBIX YCTPONUCTB U 1a00paTOPHOTO 000pyAOBaAHUS;

pemaTh pacy€THbIC 3a/layu C SIBHO 3aJaHHOU (DU3UYECKON MOJENbI0, UCIOJb3YS
dbu3nYecKkue 3aKOHbI M MPUHIIMIBI, HA OCHOBE aHajin3a YCJIOBHS 3aJaydl BBIOWPATh
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(bU3NYECKYI0 MOJIENb, BBIACIATH (PU3NYECKHE BETUUUHBI U (POPMYJIIbI, HEOOXOAUMBIE AJIs
e pelleHus, TPOBOAUTh Pacuy€Thl U OLEHUBATh PEATBHOCTh MOJYYEHHOTO 3HAYCHMUS
(U3UYECKON BEIIMUNHBI,

pemarh KayeCTBEHHBIC 3aJaud: BBICTPAaWBaTh JIOTHUECKH HEMPOTUBOPECUUBYIO
LEMOYKY PpACCYXACHUI C ONOpOM Ha H3YyYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTU H
busnuecKue BICHUS;

UCIIOJIb30BaTh MpPHU PEIICHUH YYEOHBIX 3aJlad COBPEMEHHbIE MH(POPMAIMOHHBIC
TEXHOJOTHH JJI1 TIOMCKA, CTPYKTYpUPOBAaHUSA, HHTEPIPETAUU U TPEICTaBICHUA
y4eOHOW 1 HayYHO-TTOMYJISIpHOM HH(OpPMAIIUH, TTOTyYeHHON U3 pa3InYHBIX UCTOYHUKOB,
KPUTHUYECKH aHATN3UPOBATH MOTydaeMy0 HHPOPMAIIHIO;

MPUBOIUTH MPUMEPHl BKIIAJa POCCHMCKUX U 3apyOekKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, OOBSICHEHUE MPOIIECCOB OKPYKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKHU U
TEXHOJIOTHU;

WCIIONIb30BaTh TEOPETUYECKHE 3HAHUS MO (U3MKE B MOBCEIHEBHON >KW3HM IS
oOecrieyeHusi O€30MAaCHOCTUM TMpU OOpalieHuu C M[OpudoopaMu U TEXHUYECKUMHU
YCTPOMCTBAMM, JJII COXPAHEHUS 3IO0pPOBbS M COOJIIOACHHS HOPM 3KOJOTHYECKOTO
MIOBEACHUS B OKPYKAIOILIEH CPEaE;

paboTaTh B TPyMIIE C BHIOJIHEHUEM PA3IMYHBIX COLMATIBHBIX POJICH, TIIAHUPOBATh
paboTy TIpynmbl, palUOHAJIbHO paclpeleisTh OO0S3aHHOCTM M IUIAHUPOBATh
JIESITEIbHOCTh B HECTAHJAPTHBIX CUTYallUsAX, aJeKBATHO OIICHUBATH BKJIAJ KaXKJIOTO U3
YYaCTHUKOB TPYMIIBI B PEHICHHE PACCMAaTPUBAEMON MTPOOIEMBI.

K xoniy obyuenus B 11 kjacce mpeaMeTHBIC pe3yibTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha TMpuUMeEpax pojib U MecTo (GU3uKd B (OPMHUPOBAHUU
COBPEMEHHOW HAy4yHOW KAapTUHbl MHUpPA, B pAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUM, B MPAKTUYECKOU JEATEIBHOCTH JIOJEH, LEJIOCTHOCTh W €IUHCTBO
(bu3HYecKoi KapTUHBI MUPA,

YYUTBHIBATH TPAHUIIBI TPUMEHEHHSI U3YUYEHHBIX (DU3UYECKUX MOJIEIEeH: TOYCUHBIN
AIIEKTPUUYECKUN 3apsl, JIyd CBETa, TOUCUHBIM UCTOYHUK CBETA, siAepHasi MOJE/b aToMa,
HYKJIOHHAs MOJI€JIb aTOMHOTO si/ipa MpHU pPelIeHUuU (PU3NIECKUX 3a/1a4;

pacno3HaBath (pU3NYECKHE SIBICHUS (TPOIECCh) U OOBICHATH WX HAa OCHOBE
3aKOHOB JJICKTPOJUHAMUKH W KBAHTOBOW (DH3UKH: DJICKTPUYECKash MPOBOJAUMOCTb,
TEIUIOBOE, CBETOBOE, XWMHUYECKOE, MArHUTHOE JCHCTBHUS TOKa, B3aUMOJCHCTBHE
MarHMuTOB, 3JEKTPOMAarHUTHAsT UHAYKLHUS, IEUCTBUE MAarHUTHOTO IOJsi HA MPOBOJIHHK
C TOKOM W JBWXKYIIUWUCS 3apsill, OJJICKTPOMATHUTHBIE KOJeOAaHUS ¥  BOJIHBI,
MPSIMOJIMHEWHOE PacCIpOCTpaHEHUE CBETa, OTpaXKeHue, MpeJoMiIeHue, nHTepdepeHus,
nudpakiys U ToJSpU3alMsa CBeTa, JAWCHEpPCUsi CBeTa, (HOTOANEKTpUUYECKUN 3PdEeKT
(boToadexT), cBeTOBOE AaBiICHHWE, BO3HUKHOBEHHE JIMHEWYATOrO CIIEKTpa aTroMa
BOJIOPO/Ia, ECTECTBEHHAS U UCKYCCTBEHHAs! PaMOAKTUBHOCTD;
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OMKCHIBATh HW3YYEHHBIE CBONCTBAa BeEIIeCTBA (DJICKTPUYECKHUE, MAarHUTHBIE,
ONTUYECKHE, IEKTPUUYECKYIO MPOBOJUMOCTh PA3JIMYHBIX CPEN) U DJIEKTPOMArHUTHbBIC
SBJICHUSI (TIPOIECCHI), UCTIONB3YS (DU3UUECKUE BEIIMYUHBI: DJICKTPUUECKHUMN 3apsij], cuiia
TOKa, DJJCKTPUYECKOE HAMNPSKCHUE, JJICKTPUYCCKOE COMPOTHUBICHUE, Pa3HOCTh
MOTEHIINAJIOB, JIEKTPOABUKYIIAs Cuia, paboTa TOKa, MHAYKIMS MAarHUTHOTO TOJIS, CUjla
Awmmepa, cwia JlopeHnia, WHAYKTHBHOCTh KATYIIKH, DSHEPTUS DJICKTPUIECKOTO W
MarHUTHOTO TIOJIeH, IEPUOJT M YaCTOTa KOJeOaHWil B KoJIeOaTEIIbHOM KOHTYpe, 3apsia 1
CWJIa TOKa B TPOLIECCE TapMOHUYECKUX DIEKTPOMArHUTHBIX KoJieOaHUM, (OKyCHOE
pacCTosIHME W ONTHYECKas CWJIa JIMH3BI, TPU OINHUCAHUM TIPABWIBHO TPAKTOBATH
(bu3MYeCKuil CMBICT HCTOJIb3YEMbIX BEJIMYMH, X 0003HAYEHUS W €IMHHUIIbI, YKA3bIBATh
(bopMyIIBI, CBSI3BIBAIONINE JAHHYIO (PM3HUECKYIO BEIMYHUHY C IPYTUMH BEIIMUYNHAMU;

OTHCHIBATh M3yUYCHHBIE KBAHTOBBIE SBJICHUS U TPOIECCHI, UCIIONB3Ys (U3HUECKHE
BEJTUYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUTMHA BOJHBI U YaCTOTA CBETA, YHEPTHUS
¥ UMITYJIbC (OTOHA, TIEPHO/T ITOTypaciaja, SHSPTHs CBSI3U aTOMHBIX sIJIep, TPH ONMMCAHUN
MPaBUJILHO TPAKTOBATH (PM3UUECKUIN CMBICI UCTIOIB3YEMbIX BETUYNH, UX 0003HAUYCHUS U
CAVHMIIBI, yKa3biBaThb (OPMYJIbl, CBSI3bIBAIOIIME JAHHYIO (DU3WYECKYIO BEIUYUHY C
JIPYTUMU BETUIHMHAMHY, BEIYUCIIATH 3HaUCHUE (DU3UICCKON BEIIMYNHBI,

aHAIM3UPOBaTh (PU3UUYECKHE MPOIIECCHI U SIBJICHUS, UCTIONB3Ys (PU3NYECKUE 3aKOHbI
¥ TIPUHIUIIEL: 3aK0H OMa, 3aKOHBI MMOCIEIOBATEILHOTO U MAPAUICTLHOTO COCAMHEHUS
MPOBOJHUKOB, 3aKoH J[xoyns—JIeHia, 3aKOH SJEKTPOMArHUTHONW WHAYKIIMH, 3aKOH
NPSIMOJIMHEMHOTO  PacClpOCTPAHEHUS] CBETa, 3aKOHBI OTPAXEHUS CBETa, 3aKOHBI
NPEJIOMJIEHUSI CBETa, ypaBHEHUE OWHIITEHHA mis (oTod(ddeKTa, 3aKOH COXpaHEHUS
OHEPTUH, 3aKOH COXPAHCHHS HMITYJIbCa, 3aKOH COXPAHEHHUS JJIEKTPUUECKOTO 3apsfa,
3aKOH COXpaHEHHUs MacCOBOTO YKCIIA, IOCTYJIaThl bopa, 3aK0H paanoaKkTUBHOTO paciaja,
Ipy 3TOM pasiudaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOe
BBIPOKEHUE U yCJIOBUS (TPAHUIIBI, 00JIACTH) MPUMEHUMOCTH;

OTIpeIeNATh HAMNpaBIICHUE BEKTOpa WHAYKIIMM MAarHUTHOTO TIOJIS MPOBOJHHUKA C
TOKOM, CHJIbI AMTiepa u cuiibl JIopeHa;

CTPOUTh W OINMKCHIBATh M300pa’KE€HHE, CO3/1aBa€MOE€ TUIOCKUM 3€pPKaJioM, TOHKOM
JINH30M;

BBITIOJTHATH SKCIIEPUMEHTHI 110 HCCIICOBAHUIO (DU3UYECKUX SBIICHUHA U MPOIIECCOB
C UCIOJIb30BAaHUEM TMPSMBIX, U KOCBEHHBIX M3MEPEHHIl: MPH 3TOM (POPMYIHPOBATH
npobieMy/3agady M THUIOTE3y Y4eOHOTO OKCIEPUMEHTa, COOMpaTh YCTAHOBKY W3
MIPEIOKEHHOTO 000PYI0BaHHUSI, IPOBOIUTH OIBIT U (DOPMYJIMPOBATH BHIBOIBI;

OCYIIECTBIISITh MPSMbIE U KOCBEHHBIE U3MEPEHHS (DU3UUIECKUX BEITUYNH, TIPU ITOM
BBIOMPATh ONTHUMAJIBHBIA CIIOCO0 HM3MEPEHHS W HCIIOIh30BaTh HM3BECTHBIE METOJIBI
OLICHKH MOTPEUTHOCTEN U3MEPEHHN;

MCCJIEIOBAaTh 3aBUCUMOCTH (DM3MYECKUX BEIIMYMH C HCIOJb30BAaHUEM TIPSIMBIX
U3MEPCHUI: TIPH ITOM KOHCTPYHPOBaTh YyCTAaHOBKY, (DUKCHUPOBATh PE3yJIbTATHI
MOJIYYeHHOW 3aBHCHUMOCTUA (PU3MUECKUX BEIMYMH B BUAC TAOIWIl U TpaduKOB, MenaTh
BBIBOJIBI IO pe3yJIbTaTaM HUCCIICIOBAHMS,;
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coOmro1aTh IpaBuiIa 0€30MacHOTO TPyda MPHU MPOBEICHUN UCCIICIOBAHUMA B paMKax
y4eOHOTO JKCIIEPUMEHTA, YICOHO-MUCCIENOBATEILCKOW U TMPOEKTHON JESITEIIBHOCTH C
WCITOJIb30BAaHUEM M3MEPUTEILHBIX YCTPONUCTB 1 1a00paTOPHOTO 000pYAOBAHUS;

pemarh pacy€THBIC 3a/add C SIBHO 3aJaHHOW (PU3MYECKON MOJIETBIO, UCIOIB3YSI
dbu3MYecKue 3aKOHBI W TPUHITUIIBEI, HA OCHOBE aHajdW3a YCJIOBHS 3aJladyd BHIOWpATH
(U3UYECKYIO MOJICITb, BBIACIATh (PU3NYECKHUE BETUYMHBI U (hOPMYJIbI, HEOOXOAUMBIE JIJIsI
e€ pelleHus, TPOBOAUTh PACUETH U OLICHUBATH PEATBLHOCTH MOJYYEHHOTO 3HAYCHUS
(bU3NYECKON BEIIMYUHBI;

pelllaTh Ka4eCTBEHHBIC 3a/1auM: BBICTPaUMBAaTh JIOTUYECKH HEMPOTUBOPEUUBYIO
LIETIOYKY pACCYXXJICHUHA C OMNOpOM HAa H3YYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH W
dbuzndYecKue SABICHUS,

WCIIOJIb30BaTh TMPH PEIICHUH Y4YeOHBIX 3a/lad COBPEMEHHbIE HWH(POpPMAIMOHHBIC
TEXHOJIOTUU JUIsi TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIPETANUU U TNPEICTaBICHUS
y4eOHOM 1 HAy4YHO-TIONYJISIPHOM HH(POpMAIINH, TTOTYUYSHHOU U3 Pa3IMYHbIX HCTOYHUKOB,
KPUTHYECKH aHAJIU3UPOBATH MOTyYaeMyr0 HH(DOPMAIIHIO;

OOBSICHATh TMPUHIUIIBI JEUCTBUSI MAIllMH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB,
pa3MyaTh YCIOBUS MX 0€30MacHOTO MCIIOIb30BaHUs B MIOBCEAHEBHOM KU3HU;

MPUBOJUTh MPUMEPHI BKJIAJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, B 00BSICHEHHUE ITPOIICCCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKHU U
TEXHOJIOTHI;

UCIIOJIb30BaTh TEOPETHYECKUE 3HAHUSA MO (PU3MKE B IMOBCEJIHEBHOM KU3HHM JIJIS
obecricueHus: 0€30MacHOCTH MpU oOpalieHuH ¢ MpudopaMu M TEXHUYECKUMHU
YCTPOMCTBaMH, ISl COXPAHEHUs 3J0POBbS U COOJIIOJACHUS HOPM HSKOJOTHYECKOIO
MOBEJICHUA B OKPY>KaKOIIEH Cpee;

paboTaTh B TPYIINE C BHIMIOJTHEHUEM PA3IUYHBIX COLMAIBHBIX POJICH, MJIaHUPOBATH
paboTy TpyNmbl, paldOHAIBHO pacHpeAcisaTh OO0S3aHHOCTH U IJIAaHUPOBATh
JIeSITEIbHOCTh B HECTAHAAPTHBIX CUTYAIUsAX, aJICKBATHO OLICHMBATh BKJIAJ KaXXKJOTO U3
YYaCTHUKOB TPYIIIIBI B PEIIEHHUE pacCMaTpUBaeMOM TPOOJIEMBI.
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10 KJIACC
HaumenoBanue
No KomauuectBo OCHOBHEIE BUJIBI 1€ATEILHOCTH
pa3/iesioB U TEM [IporpammHoOe coaepkaHue
n/m 9acoB 00yYarommxcs

y4eOHOTO MpeaMeTa

Pa3;[e.11 1. ®usuka n METOAbI HAYYHOI'O MO3H

aHuA

1.1 | ®usuka u MeTobI 2 ®u3uka — HayKa 0 IPUPOJIE. N3yueHne HayYHbIX (AMIIUPUYECKUX U
HAy4YHOTI'O IO3HAHUS Hayunble MeTO/IBI IO3HAHUS TEOPETHUYECKUX ) METOJI0B ITO3HAHHUS
OKPY’KaIoILEro MUpA. OKPY’KaIOILIET0 MHUPA.
Ponsb s3xkcnepumenTa u Teopun OO0cy>xaeHue rpaHul] IPUMEHUMOCTH
B [IPOLIECCE TO3HAHUS IIPUPOJIBI. (du3nYECKUX 3aKOHOB U TEOPHIl.
DKCNEepUMEHT B (PUBHKE. PaboTa B rpymnmne 1no noaroToBke
MopaenupoBanue puznueckux KOPOTKHUX COOOIICHUI O POJIK U MECTE
SIBJICHUM U ITpoueccoB. HayuHble (GU3UKY B HAYKE U B MPAKTUYECKOU
runore3bl. Gu3nuecKue 3aKOHbI U JeSATEIbHOCTH JIIOJIEH.
Teopud. [ paHUIIbI IPUMEHUMOCTH JleMoOHcCTpalys aHaJIOTOBBIX U
¢busnueckux 3aKoHOB. [IpuHIIU U (QPOBBIX U3MEPUTEIBHBIX TPUOOPOB,
COOTBETCTBHUS. KOMIIBIOTEPHBIX JaTYHKOB.
Ponb 1 Mecto dusuku OcBoeHne OCHOBHBIX MPUEMOB PaOOTHI
B (popMUpOBaHUYU COBPEMEHHOM ¢ uudpoBoi madboparopueil no pusrke
HAay4YHOU KapTHUHbBI MUDA,
B IMPAKTUYECKOM JIEITENBHOCTH JIFOAEH
Wroro 1o pazaeny 2

! Mpu paspaborke paboueil MpOrpaMMbl B TEMAaTHYECKOM IUIAHUPOBAHUH JOJDKHBI OBITH YYTEHBI BO3MOKHOCTH HCIIOJIB30BAHUS ODJIEKTPOHHBIX (IM(POBHIX)

00pa3oBaTeIbHBIX PECYPCOB, SBJISIONINXCS YISOHO-METOAHMYSCKIUMHU MaTeprallaMH, COIEpPKaHie KOTOPBIX COOTBETCTBYET 3aKOHOATENBLCTBY 00 00pa30BaHUH.
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Pa3gen 2. Mexanuka

2.1

KunemaTtuka

MexaHnueckoe JBUXKEHHUE.
OTHOCHUTENIBHOCTh MEXaHUYECKOTO
nBwxkenna. Cucrema oTcuéra.
Tpaekropus.

[lepemenienue, CKOpOCTh (CpeaHsis
CKOpPOCTbh, MTHOBEHHAsI CKOPOCTh) U
YCKOPEHUE MaTEPUAIIbHOM TOUKH,
UX MPOEKIUU HA OCU CUCTEMBI
koopauHat. CloxxeHue
NIEPEMEILICHUN U CTI0KEHUE
CKOpOCTEH.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE
IIPSIMOJIMHEWHOE JIBUKECHUE.
I'paduku 3aBUCUMOCTH KOOPMHAT,
CKOPOCTH, YCKOPEHUSI, TyTH U
NepEMEILICHHS] MaTepUATIbHOU TOUKHU
OT BPEMEHH.

CBoOosiHOE MajieHue. Y CKOpEeHUe
CBOOO/IHOTO IMaJIEHUSL.
KpuBonnHenHoe 1BUXEHHE.
JIBr>KeHHne MaTepUaIbHOM TOYKU
10 OKPYKHOCTH C ITOCTOSTHHOM 110
MOJYJIFO CKOPOCTBIO. YTJIOBas
CKOPOCTb, JIMHEHHAsI CKOPOCTb.
[Tepuon u yactoTa oOparieHus.
[{eHTpOCTpEMUTEBHOE YCKOPEHHUE.
TexHuueckne yCTpoucTBa u

[IpoBeneHne IKCIEpUMEHTA: U3yUCHUE
HEPABHOMEPHOTO IBUKEHUS C LIEJIbIO
OMpeIeJICHUS] MTHOBEHHOW CKOPOCTH;
MCCIIEIOBAHUE COOTHOIIEHUS MEXKTY
MyTSMH, IPOUJIEHHBIMU TEJIOM

3a I0CJieI0BaTeIbHbIC PaBHbBIC
MIPOMEKYTKHA BPEMEHU TIPU
PaBHOYCKOPEHHOM JIBUKEHUU

C Ha4aJbHOM CKOPOCThIO, PABHOU HYJIIO;
M3YUYCHHE IBUKEHUS IIApUKa B BI3KOU
YKUJIKOCTH; U3YUYEHUE JIBHXKCHUS TEa,
OpOIIIEHHOTO TOPU30HTAIILHO.
OOBsicCHEHNE OCHOBHBIX TPUHIIUATIOB
JICVCTBHS TEXHUUECKUX YCTPOUCTB,
TaKuX Kak: CIIUJIOMETP, IEMHbIE U
pEMEHHBIE Nepe/laun JBUKCHUS; U
yCJI0BUI UX 6€3011aCHOTO
MCIIOJIb30BaHUs B IOBCEHEBHOM
KU3HU.

Pemenune pacu€rHpIxX 3a71a4 ¢ IBHO
3aIaHHOM (PU3UYECKON MOJIEITBIO

C UCITOJIb30BAaHUEM OCHOBHBIX (POPMYIT
KUHEMaTHKHU.

[TocTpoenue u ananu3 rpaduKoB
3aBUCUMOCTEN KHHEMATHYECKHUX
BEJIMYMH OT BPEMEHHU

JIJIsl PABHOMEPHOTO

30




denepanpHast pabouas mporpamma | ®usuka. 10-11 kmaccel (0a30BbIi YPOBEHB)

MPAKTUYECKOE TPUMEHEHHE:
CIUJIOMETP, ABUKEHHUE CHAPSI0B,
LIEIIHbIC U pEMEHHBIE NIEpelaun

Y PaBHOYCKOPEHHOTO MPSMOJIMHEHHOTO
JIBUKCHHUSL.

Pacnio3naBanue pusnveckux siBICHUN
B y4€OHBIX ONBITAX U OKpYXKarolen
YKU3HH: PaBHOMEPHOE U
PaBHOYCKOPEHHOE MIPSIMOJIMHEHHOE
JIBIDKEHHUE, CBOOOHOE TTaJICHUE TEI,
JIBUKEHHUE TI0 OKPY>KHOCTH.

Onucanre MEXaHUYECKOTO JIBHIKCHHUS
C MCIOJIb30BaHUEM (PU3HUECKUX
BEJIMYMH: KOOPJMHATA, ITYTh,
MepeMEICHIE, CKOPOCTh, YCKOPEHHE.
PaGoTa B rpymnmax npu mjiaHupOBaHUH,
MPOBEICHUH U UHTEPIPETALINH
PE3yIBTATOB OIBITOB M aHAIIN3E
JIOTIOTHUTEIHHBIX UCTOYHUKOB
uH(pOpMAaIUH 110 TEME

2.2

JInHamuyKka

[IprHIMI OTHOCHTEIBHOCTH
lNanunes. [lepsbiii 3akoH HproTOHA.
NuepunaibHble CUCTEMBI OTCUETA.
Macca rena. Cuna. [lpuHnun
CyIepro3uunu cui. Bropou 3akoH

Hprorona 1y MmaTepuaibHON TOUKMU.

Tpernii 3akoH HeroToHa

JUTSI MATEPUAIIBHBIX TOYEK.
3aKOH BCEMUPHOTO TATOTEHHS.
Cuna Tsoxectu. [lepBas
KOCMHYECKAs CKOPOCTb.

CpaBHEHME MacC B3aMOJICUCTBYOIIUX
TeJl.

W3ydeHnne 3aBUCUMOCTH CHJITBI
YOPYTOCTH OT fehOpMallii; CpaBHEHHUE
CHJI TPEHHUS TTOKOSI, KAaUeHUs U
CKOJIBKECHUSI.

OObsicHEHUE HEBECOMOCTH.
IIpoBeneHue 3kcnepuMeHTa:
UCCJIEIOBAaHHE 3aBUCUIMOCTH CHII
YIPYTOCTH, BOZHUKAIOLIUX B IPYKUHE
U PE3UHOBOM 00paslie, OT UX
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Cuna ynpyroctu. 3akoH ['yka.

Bec Tena.

Tpenue. Buas TpeHus (1mokos,
CKOJIb)KECHHUSI, KAUEHUS ).

Cuna tpenuns. Cyxoe TpeHHe.
Cuita TpeHUs CKOJIBKEHUS U CUla
Tpenus nokosi. Koadduruent
TpeHus. Cuia ConpOTUBICHUS
MIPU JBUKEHUM Teja B )KUIKOCTH
WJIN Tas3e.

[TocTynarenbHOE 1 BpalaTeabHOE
JIBYKEHUE a0COTIOTHO TBEPIOTO
Tena.

MOMEHT CUJIbI OTHOCUTEIBHO OCH
BpaiieHus. [nedo cuibl. YcinoBust
paBHOBeECUS TBEPIOIO TEIIA.
TexHuueckue yCcTpoucTsa u
MPaKTUYECKOE MPUMEHEHUE:
NOAIINITHUKY, IBUKEHUE
HCKYCCTBEHHBIX CITyTHUKOB

nedhopmarum; n3y4eHNe TBIKCHUS
Opycka 1Mo HaKJIOHHOM TIJIOCKOCTH;
HCCJICIOBAHKE YCIIOBUI PABHOBECHSI
TBEPJIOTO TeJa, UMEIOIIETO OCh
BpaIlCHUS.

OO0ObsAcHeHHEe 0COOEHHOCTEN
PaBHOMEPHOTO U paBHOYCKOPEHHOTO
MPSMOJTMHEHHOTO JIBUKCHUS,
CBOOOHOIO MaACHHUS TN, IBMKEHUS
0 OKPY>KHOCTH Ha OCHOBE 3aKOHOB
HproToHa, 3aKkoHa BCEMHPHOTO
TATOTCHHUS.

OOBsiCHEHNE OCHOBHBIX ITPUHITUTIOB
eHCTBUS NOAIIMITHUKOB U UX
MPaKTUYECKOTO MTPUMEHEHUS.
OOBsICHEHHUE JBIKCHUS HCKYCCTBEHHBIX
CITyTHUKOB.

Pemenue pacu€THbIX 33124 C SBHO
3aTaHHOM (PU3UYECKON MOJIEIIBIO

C UCHOJIb30BaHHEM OCHOBHBIX 3aKOHOB
1 (HOpMyJT TMHAMHUKHU.

PacriosnaBanue GpU3MUECKUX SIBICHHM
B y4eOHBIX OMBITaX U OKPYIKaroIen
JKU3HU: HHEPITUS, B3aUMOJICHCTBHE TEIL.
Ananu3 GU3NYECKUX MPOIEeCCOB U
SIBJICHUH C MCIIOJIb30BAHUEM 3aKOHOB H
MIPUHITUTIOR: 3aKOH BCEMUPHOTO
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tsrotenws, |, |1 u III 3akonsr HeroToHa,
MPUHIINI CYTIEPIIO3UIIUN CUJI, TPUHIIUIL
PABHOIPABHOCTU MHEPIIUATIBHBIX
CHCTEM OTCUETa

2.3

3aKOHBI COXpaHCHHUA B
MCXAaHUKEC

Nmmynibc MaTepraibHON TOYKHU
(Tena), cuCTEMbI MaTepUATIbHBIX

TO4eK. VIMITyJIbC CHJIBI M NU3MEHEHUE
VMITYJIbCA TeJIa. 3aKOH COXPAHEHUS
uMItysbca. PeakTuBHOE JBUKEHUE.

PaGoTa cuiibl. MOIITHOCTD CHUJTBI.
Kunernueckas sneprus
MaTepHAIBHON TOUKH. Teopema
00 U3MEHEHUU KUHETUYECKON
SHEPIUM.

[TorenuuanbHas SHEPTHSL.
[ToreHuuanbHas 3HEPTUS YIIPYTO
neopMUPOBAHHON MPYKUHBI.
[TorenunanbHas 3HEPTUs TEIA
BOJIM3Y MOBEPXHOCTU 3EMIIH.
[TorenunanbHbIE U
HEMOTEHIHAIbHBIE CUIIbL. CBS3b
pabOThl HEMOTEHITUATBHBIX CHII
C U3MEHEHNUEM MEXaHUYECKOU
DHEPIUU CUCTEMBI TEJ. 3aKOH
COXPAaHEHUSI MEXAaHUYECKOU
SHEPIUMU.

Yrpyrue u Heynpyrue

[IpoBeneHnE IKCTIEPUMEHTA: U3YUEHUE
a0COJIFOTHO HEYNPYToro yaapa

C IOMOIIIBIO IBYX OJIMHAKOBBIX
HUTSIHBIX MasiTHUKOB; UCCJICIOBAaHUE
CBSI3U PA0OTHI CUJIBI C U3BMEHEHUEM
MEXaHHYECKOI YHEPTUH Tella

Ha IPUMEPE PACTSKEHUS PE3UHOBOTO
KIyTa.

Orenka aOCOIOTHBIX M OTHOCUTEHHBIX
MOTPEUIHOCTENW U3MEPEHNN (PU3HUECKHUX
BEJINYUH.

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

C UCTIOJIb30BaHNEM OCHOBHBIX 3aKOHOB
1 (popMys1 TMHAMUKHU U 3aKOHOB
COXpaHEHHUHI.

Pemienne kauyecTBEHHBIX 3a7a4

C OIOPOM Ha U3yUYCHHBIC B pa3jielie
«MexaHuKay 3aKOHbI, 3aKOHOMEPHOCTH
U (pU3MYeCcKue SIBICHUS.

Ornucanue MEXaHU4eCKOro ABUKEHUS C
UCITOJIh30BaHNEM (PU3NUECKHUX BEITMUNH:
MMITYJIbC TE€Ja, KHHETUYECKasl SHEPTHS,
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CTOJIKHOBEHMS.

TexHuyeckue ycTponcTBa u
MIPAKTUYECKOE IPUMEHEHUE:
BOJOMET, KOIIEP, IPYKUHHBIN
IACTOJIET, ABUKEHHUE PAKET

MMOTEHUHAJIbHAS SHEPTUsl, MEXaHNYECKas
paboTa, MEXaHUYECKasi MOIIIHOCTb.
AHanu3 pU3nYecKux MpoueccoB u
SABJICHUM C UCIIOJIb30BAHUEM 3aKOHA
COXPaHEHMS] MEXaHUYECKON SHEPIUH,
3aKOHA COXPAHEHUS UMITYJIbCA.
OOBbsicHEHHE OCHOBHBIX MPUHLIUIIOB
JEUCTBHUS U IPAKTUYECKOIO
MPUMEHEHUSI TEXHUYECKUX YCTPOUCTB,
TaKUX KaK: BOJIOMET, KOIIED,
IIPYKUHHBIN [TUCTOJIET.

OOBbsicHEHUE ABUKEHUS PAKET C OMOPOH
Ha U3y4YeHHbIE (PU3NUYECKrE BETUYMHBI U
3aKOHBI MEXAHUKH.

Hcnonp30BaHue npy MOArOTOBKE
COOOIICHUI 0 MPUMEHEHUH 3aKOHOB
MEXaHUKH COBPEMEHHBIX
MH(OPMAIIMOHHBIX TEXHOJIOTHIA ISl
IIOMCKA, CTPYKTYPUPOBAHMS,
MHTEPHPETALNN U IPEICTABICHUS
uH(pOpMaUKU, KPUTHUECKUN aHATHU3
noyrygaemMou uHpopMaIuu

[IpoBeneHre KOCBEHHBIX U3MEPEHUH,
HCCIIEIOBAHUM 3aBUCUMOCTEN
(bu3nYeCKUX BEIMYHMH, TPOBEPKA
MIPEAJIOKEHHBIX TUIIOTE3

Hroro no pazgeny

18
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Pa3nen 3. MoJgiekyJisipHasi puznka ¥ TepMOIHUHAMUKA

3.1

OcHOBBI
MOJIEKYJISIPHO-
KUHETUYECKOU TEOPHUH

9

OCHOBHBIE MMOJOKECHUS
MOJIEKYJIIPHO-KUHETUYECKON
TEOPUHU U UX OIBITHOE 0OOCHOBAHUE.
BpoyHOBCKO€E nBUXKEHHUE.
Huddyzus. Xapaktep ABUKCHHUS U
B3aMMOJICHCTBUS YaCTHUI] BEILIECTBA.
Mopenu cTpoeHHus Ta3oB,
KUJKOCTEW U TBEPABIX TEN U
00BbSICHEHHE CBOMCTB BEILIECTBA

Ha OCHOBE 3THUX Mozener. Macca u
pa3Mepbl MoJiekyl. KonnuectBo
BeniecTBa. [loctosHHas ABoraapo.
TeroBoe paBHOBECHE.
Temneparypa u e€ usmepeHue.
[Ixama remneparyp Llenscust.
Mojens uneajasLHOro rasa.
OCHOBHOE ypaBHEHHUE
MOJIEKYJISIPHO-KUHETUYECKOU
TEOPUHU UJICATHLHOIO Ta3a.
AOco0THas TeMreparypa Kak Mepa
CpeHEeN KHUHETUYECKON SHEPTUU
TEIJIOBOTO IBUKEHHUS YaCTHI] rasa.
[ITkama remneparyp KenbBuHa.
["a30BbI€ 3aKOHBI. Y paBHEHHUE
MenaeneeBa—Kianeipona.

3akoH JlanbToHa. M3ompornieccsl

IIpoBeneHue 3KCIEpUMEHTA:
OMpEICJICHHE MACChI BO3AyXa

B KJIACCHOM KOMHATE Ha OCHOBE
U3MepeHuil 00bEMa KOMHATBI, 1aBJICHUS
Y TEMIIEPATYPHI BO3IyXa B HEW;
UCCJIEIOBAHUE 3aBUCUMOCTU MEXIY
rapamMeTpaMH COCTOSHUSA Pa3peKEHHOTO
rasa.

Onenka a0COIIOTHBIX U OTHOCUTEIBHBIX
MOTPENTHOCTEN U3MEPEHUN (PU3NYECKHUX
BEJIMYHH.

OOBbsicCHEHUE OCHOBHBIX MPUHLIUIIOB
JEeHCTBUI TEpMOMETpa U 6apomeTpa u
yCJI0BUM UX 0€30MACHOTO
UCITOJIb30BAHUS B IIOBCEIHEBHOM
KU3HU.

Pacno3naBanue pusnveckux siBICHUN

B YU€OHBIX OINBITAX U OKPYXKaroLlei
KU3HU: TUDPy3usi, OpOyHOBCKOE
JIBUYKEHUE.

OnucaHue TerIOBbIX SIBJICHUI

C UCIIOJIb30BaHUEM (PU3UYECKUX
BEJIMYMH: JaBJICHUE ra3a, TeMIlepaTypa,
CPEIHSAS] KHHETUYECKasl SHEPT U
Xa0TUYECKOTO ABUKEHUS MOJIEKYJL,
CPEIHEKBapaTUYHAsI CKOPOCTh
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B UJICATIbHOM I'a3€ C HOCTOSIHHBIM
KOJINYECTBOM BEIIECTBA.
['paduueckoe npeacraBieHue
U30IIPOLECCOB: U30TEPMA, U30X0Pa,
n3o0apa.

TexHuueckne yCcTpoucTBa U
MPaKTUYECKOE TPUMEHEHHUE:
TepMOMETp, OapoOMeTp

MOJIEKYJL.

AHanu3 GU3NYECKUX MPOILECCOB U
SIBIICHUM ¢ ucrojib3oBanueM MKT,
ra30BbIX 3aKOHOB, CBSI3U CPEHEN
KMHETUYECKOU IHEPTUHU TEIIIOBOTO
JIBMDKCHUST MOJIEKYJI C aOCOJIFOTHOM
TEMIIEPATYPOH.

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

C MCIT0JIb30BaHUEM OCHOBHBIX
nonoxenuit MKT, 3akoHOB 1 popmyit
MOJICKYJISIPHOUN (DH3BUKH.

Pabota B rpynnax npu rjiaHupOBaHUH,
MPOBEJICHUN U UHTEPIIPETALINU
pEe3yJIbTATOB OIBITOB U aHAJIU3E
JIOTIOJTHUTEIIbHBIX HCTOYHUKOB
uH(pOpMAaIUH 110 TEME

3.2

OCHOBBI
TEPMOUHAMUKH

10

TepMoauHaMuyeckas CUCTEMA.
BHuyTpeHnHss sHeprus
TEPMOJNHAMUYECKON CUCTEMBI
CITOCOOBI €€ N3MEHEHHUS.
KomuuecTBo TemioTsl u pabdora.
BHyTpeHHss1 5HEPTUS 0OTHOATOMHOTO
HJealbHOro ra3a. Buabl
TEIUIONEePENAaYu: TEIIIONPOBOAHOCTb,
KOHBEKLMNS, U3IyUYCHUE. Y IeTIbHAs
TEIIOEMKOCTh BEIIECTBA.

IIpoBeaeHue 3KCIEPUMEHTA: U3MEPEHUE
YAEIBbHOU TEITIOEMKOCTH BELIECTBA.
OrieHKa aOCOFOTHBIX U OTHOCUTEIIBHBIX
MOTPENTHOCTEH U3MEepEeHN (PU3NUECKUX
BEJINYHMH.

N3yuenue Mopenei mapoBoit TypOUHBI,
JIBUTATENII BHYTPEHHETO CrOPaHus,
PEAKTUBHOIO IBUTATEIIA.

OObsicCHEHUE IPUHITATIOB ICUCTBUS U
yCIIOBUH 0€30MacHOr0 UCTIOIB30BAHUS
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KonugecTBo TENI0THI

MIpU TEIJIONEPEaAYE.

[TonsTre 06 aguabaTHOM MpoIecce.
[lepBblii 3aKOH TEPMOJMHAMUKH.
[IprmeHeHue nepBoro 3aKoHa
TEPMOJIMHAMMKH K U30TIPOLIECCAM.
I'paduueckas uaTepnperanus
paboThI raza.

Bropoli 3ak0H TEpMOJIMHAMUKH.
HeoGpaTumMocTs nporieccos

B [IPUPOJIC.

TemnoBbie MamuHbL. [[puHIUIIBI
JIEUCTBUS TEIIJIOBBIX MAIIIMH.
[IpeobpazoBanms YHEPTUN

B TETUIOBBIX MaIllMHAX.
KoadduimenT noneznoro geicTBus
TETMJI0BOW MAIIIMHBI.

uxn Kapnuo u ero kosduipeHt
MMOJIE3HOTO JEHUCTBUSL.
DKOJIOTHYECKHUe TPOOIEeMbl
TETJIODHEPTE€TUKH.

TexHuueckue ycTpoucTsa u
MPAKTUYECKOE MPUMEHCHHUE:
JBUTaTellb BHYTPEHHETO CTOPAHU,
OBITOBOM XOJOAUIBHHUK,
KOHJTULIUOHED

B TIOBCEIHEBHOM JKM3HU JBUTATEIIS
BHYTPEHHETO CTOPaHWMS, OBITOBOTO
XOJIOMUIIbHUKA, KOHTUIIHOHEPA.
Onucanue CBOMCTB TN U TEIJIOBBIX
SABJICHUM C UCIIOJIb30BAHUEM
(bu3MYeCcKUX BEIMYMH: 1aBJICHHE T'a3a,
TeMITepaTypa, KOJTMIEeCTBO TEIIOTHI,
BHYTpPEHHSISl SHEprusi, paboTa rasa.
Pemenue pacu€THbIX 337124 C SBHO
3aIaHHON (PU3UYECKON MOJIEITBIO

C UCITOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 (OpMyJT MOJIEKYJISIPHOU (PU3UKH U
TEPMOIUHAMUKHU.

Pemenne kauecTBEHHBIX 3a/1a4

C OTIOPOIi HA U3yUYEHHBIC B pa3/iene
«MomnexynsipHast Gpu3HKa u
TEPMOIMHAMHKA) 3aKOHHI,
3aKOHOMEPHOCTH U (PU3UIECKUE
SIBIICHUSI.

PaGoTa B rpynmax npu aHanmse
JIOTIOTHUTETHLHBIX UCTOYHUKOB
uH(pOpMAaIUH TI0 TEME
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3.3

ArperaTHble
COCTOSIHMSI BEIIECTBA.
da30BbIE NEPEXOABI

[TapooGpazoBanue U KOHICHCALIHS.
Hcnapenue u kuneHue.
AOcCoII0THast 1 OTHOCUTENIbHAS
BJIAJKHOCTB BO3/1yxa. HachieHHbIi
nap. YaenbHas TeIioTa
napooOpa3oBaHusi. 3aBUCUMOCTb
TEMIEPATYPbl KUTICHUS OT AaBJICHUS.
TBépnoe Teno. Kpucraimmueckue u
amopdHbIe Tena. AHU30TPONHUS
CBOMCTB KpUCTAILIOB. JKuKue
kpuctaiibl. COBpeMEHHbBIE
Marepuansl. [L1aBnenue n
KpUcCTaJIM3anus. Y IeJbHas TerioTa
miaieHus. Cyoaumanus.
YpaBHEHHUE TEIIOBOTO OataHca.
TexHuueckue yCcTpoucTsa u
IPaKTUYECKOE MPUMEHEHHE:
TUTPOMETP U TICUXPOMETD,
KAJIOPUMETP, TEXHOJIOTUH
MOJIyYEeHHS] COBPEMEHHBIX
MaTepuaoB, B TOM YHCIIE
HAaHOMATEPHUAJIOB,

Y HAaHOTEXHOJIOTUHU

[IpoBeneHNE SKCIIEPUMEHTA: UBMEPEHUE
OTHOCHUTEIIbHOM BIIAXKHOCTH BO3yXa.
Onenka aOCONIOTHBIX M OTHOCUTEIBHBIX
MOTPENTHOCTENH U3MEPEHUN (PU3NYECKUX
BEJINYMH.

N3yyeHue CBOMCTB HACHIIIIEHHBIX
1apoB, CII0COO0B U3MEPEHHUS
BIIQYKHOCTH

HaOmnronenue kumnenust npu
MMOHMYKEHHOM JIaBJICHUU, HATPEBAHUS

Y TUIABJIEHUS] KPUCTAJUIMYECKOTO
BEILIECTBA.

OObsicCHEHUE IPUHIIUIIOB JICUCTBUS U
yCJI0BUM 0€30MacHOTO UCTOJIb30BAHUS

B IMIOBCETHEBHOM XU3HU TUTPOMETPA,
MICUXPOMETPA, KAJIOPUMETPA.

N3ydyeHne TEXHONIOTUI OITYyYEeHUS
COBPEMEHHBIX MATEPHUAIIOB, B TOM YUCJIE
HAaHOMAaTEPHUAJIOB.

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

C MCT0JIb30BAaHUEM YPABHEHHUS
TEIJIOBOTO OasaHca.

Pemenre kauecTBEHHBIX 3a70a4

C OIIOPOM HA U3yYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U PU3UYECKUE
SABJICHHUS T10 TEME.
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Pacnio3naBanue Gu3NYECKuX SBICHUN
B YU€OHBIX OIBITaX U OKPY’KaroLIEH
KU3HU: Aedopmanyst TBEPABIX TE,
HarpeBaHUe U OXJIAKIEHUE Tel,
M3MEHEHHUE arperaTHbIX COCTOSIHUM
BEILECTBA U OOBSICHEHUE UX HA OCHOBE
3aKOHOB U (POPMYJT MOJIEKYJISIPHOM
(bu3MKH.

Hcnonb3zoBanue HHPOPMAIMOHHBIX
TEXHOJIOT U JIJIsl TIOUCKa,
CTPYKTYpUPOBAHUS, UHTEPIIPETALIUN U
npeJcTaBiIeHUs] UHpOpMaLUU IpU
MOATOTOBKE COOOIICHUHN O MPUMEHEHUHU
3aKOHOB MOJIEKYJISIPHON (DU3UKU U
TEPMOJUHAMUKY B TEXHHUKE

Y TEXHOJIOTHSIX

Hroro no pazneny 24
Paznen 4. JjaekTpoguHAMHKA
4.1 | DnexkTpocraTuka 10 DunekTpu3zanus Teil. Jnektpuueckuid | [IpoBeaeHue sKCIepUMEHTa: U3MEpPEHHUE

3apsa. JlBa BUIa SIIEKTPUUECKUX
3apsaaoB. [IpoBogHUKH,
TADJICKTPUKU U TTOTYITPOBOJHUKH.
3aKOH COXpaHEHUs JIEKTPUUECKOTO
3apsza.

B3anmoneiicTBue 3aps10B. 3aKOH
Kynona. ToueuyHbIl 3JI€KTPUUECKUN
3apsAl. DIEKTPUUYECKOE MOJIE.

ANEKTPOEMKOCTH KOHAEHCATOPA.
OneHka aOCOIIOTHBIX U OTHOCUTEIBHBIX
MOTPENIHOCTENW U3MEPEHUN (PU3NYECKUX
BEJIMYMH.

N3y4yeHnne npuHIUIIOB NEHCTBUSA
AJIIEKTPOCKOIIA, dJIEKTPOMETPA,
KOHJIEHCATOopA.

W3y4denne NprHIMIIOB IEHCTBHS
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Hanpsk€HHOCTB 37EKTPUIECKOTO
nosis. [IpuHuun cynepno3unuu
BIEKTPUYECKUX Tonen. JInnnm
HaIpPSKEHHOCTH AJIEKTPUYECKOTO
TOJIS.

PaboTa cui 351eKTpoCcTaTHYeCKOTO
nons. [lorenuuman. Pasnocts
noteHuuaoB. [ I[poBogHuky n
JADJICKTPUKH B
3JIEKTPOCTATUYECKOM I10JIE.
JnanekTpruyeckas IpOHULIAEMOCTb.
DnekTpoémkoctb. Konaencarop.
DIIEKTPOEMKOCTb MJIIOCKOTO
KOHJIeHCAaTopa. DHEepPrus
3apsHKEHHOT O KOHJIEHCAaTOopa.
TexHuyeckue ycTponcTa u
IIPAKTUYECKOE ITPUMEHECHHUE:!
3JIEKTPOCKOII, JIEKTPOMETP,
3JIEKTPOCTATUYECKAsl 3allINTa,
3a3eMJICHUE AJIEKTPOIIPUOOPOB,
KOHJEHCATOP, KOMMMPOBAIbHBIN
armapar, CTpyHUHBIN IPUHTED

U yCIIOBUI 0€3011aCHOT0 NPUMEHEHUS
B MIPAKTUYECKON KU3HHU,
KOIKUPOBAIBHOTO anmnapara, CTpyiHHoro
MPUHTEPA.

PaccmoTpenue pu3nieckux OCHOBaHHM
AJIEKTPOCTATUYECKOMW 3alUTHI U
3a3eMJICHUS DJIEKTPOIIPUOOPOB.
Pemenue pacu€THbIX 3a1a4 C IBHO
3aTaHHOM (PU3UYECKON MOJIEIIBIO

C UCITOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 (hopMyIT IIEKTPOCTATUKH.

Pemenne kauecTBEHHbIX 3a/1a4

C OITIOPOY HA U3yUYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pr3HUECKUe
SBJICHUSI DJIEKTPOCTATUKHU.
Pacno3naBanue pusnveckux siBICHUN
B Y4€OHBIX ONBITAX U OKPYKaroIen
KU3HU: AJICKTPU3ALIMS TET,
B3aUMOJICUCTBHE 3aPsAI0B U OObSICHEHUE
UX Ha OCHOBE 3aKOHOB U (hopMyI
AIIEKTPOCTATUKH.

OnucaHue U3y4YEeHHbBIX CBOMCTB
BEIIECTBA U JIEKTPUUECKUX SABJICHUIN

C UCIOJIb30BaHUEM (PU3UUECKUX
BEJIMUMH: JIEKTPUUECKUI 3aps,
HANPSLKEHHOCTD AJIEKTPUYECKOTO MO,
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MOTEHIMAJl, Pa3HOCTh MOTEHIINAJIOB,
BIEKTPOEMKOCTb.

AHanu3 GU3NYECKUX MPOIECCOB U
SIBJICHUM C HCII0JIb30BaHUEM
bu3nUECKUX 3aKOHOB: 3aKOHA
COXpaHEHHUS AJIEKTPUUYECKOTO 3apAa,
3akoHa KynoHna.

Pabora B rpynmnax npu aHaimse
JIOTIOJTHUTEIILHBIX NCTOYHHKOB
MH(pOpMAaIUU U TOATOTOBKE COOOIIECHUMA
O IIPOSIBJICHUHU 3aKOHOB 3JIEKTPOCTATUKHU
B OKPYKaIOIICH KU3HU U PUMEHEHUU
UX B TCXHUKE

4.2

IlocTogHHBIN

AIEKTPUYECKUH TOK.

Toku B pa3nu4HbIX
cpenax

12

DIJIEKTPUYECKHM TOK. Y CIIOBUSA
CYyLIECTBOBAHUS AJIEKTPUUECKOTO
Toka. crounuku Toka. Cuiia Toka.
[TocTOSIHHBIN TOK.

Hanpspxenue.

3akoH OMa [ y4acTKa LEeTu.
DJIEKTPUUECKOE COPOTUBIICHHUE.

Y nenpHO€E CONMPOTUBIICHUE
Bemectna. [locnenoBarensHoe,
napayieIbHOE, CMEIIAHHOE
COEJIMHEHME MMPOBOIHUKOB.
PaboTa snexkTpruyeckoro Toxa.
3akoH J[xoyns—JIenua. MomHocTh
ANEKTPUYECKOTO TOKA.

[IpoBeneHue dKCIIEpUMEHTA: U3yUYEHUE
CMEIIIAHHOTO COCIMHEHUSI PE3UCTOPOB;
n3Mepenue JJC ucTtouHuka Toka v ero
BHYTPEHHETO COMPOTUBIICHUS;
HaOJIIOICHUE IIEKTPOJIN3A.

OrneHka aOCOJIFOTHBIX U OTHOCUTEIbHBIX
MOTPENTHOCTEH U3MEepEeHN (PU3NUECKUX
BEJINYMH.

OObsicHEHUE IPUHITUTIOB JIEHCTBUS U
YCJIOBHM 0€3011acCHOTO MPUMEHEHUS
aMIepMeTpa, BOJIbTMETPA, PEOCTaTa,
HMCTOYHUKOB TOKa,
AJNIEKTPOHATPEBATENBHBIX U
AIIEKTPOOCBETUTEIBHBIX MPUOOPOB,
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DJIEKTPOJIBIKYIIIASI CHIIA U
BHYTPEHHEE CONPOTUBIICHUE
UCTOYHHUKA TOKa. 3akoH OMa

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

DJIEKTPOHHAS TPOBOJAMMOCTh
TBEPJIBIX METAJJIOB. 3aBUCHMOCTh
CONPOTHUBJICHUSI METAIIOB

OT TEMIIEPATyPBl.
CBepXnpoBOIUMOCTb.
DJIEKTPUYECKHUN TOK B BAKYyME.
CBOIICTBA PTIEKTPOHHBIX MTYUYKOB.
[TonynpoBoauuku. CoOcTBEHHAS U
IpUMECHAsi IPOBOJAUMOCTh
MOJTyIPOBOAHUKOB. CBOMCTBA
p—Nh-nepexona.
[ToynpoBOAHUKOBBIE TIPUOOPHI.
DIIEKTPUYECKHUN TOK B pACTBOPAX U
pacruiaBax 3J€KTPOJIUTOB.

DNEKTPOIUTHYECKAs TUCCOLIUALINSL.

DNEKTPOIH3.
DJIEKTPUYECKHM TOK B ra3ax.
CamocTosITeNnbHBIN U
HECAMOCTOSATEJIbHBIN pa3psLl.
Mounus. [1na3ma.
TexHuyeckue yCTpoucTBa U

TEPMOMETPA COMPOTUBJICHUS,
BAKYYMHOTO J10/1a, TEPMHUCTOPOB U

(b oTOpE3UCTOPOB, MOTYIPOBOIHUKOBBIX
JIAOJIOB, TAJIbBAHUKH.

Pemenune pacu€THpIxX 3a71a4 ¢ IBHO
3aJIaHHON (YU3UIECKON MOJIEITBIO

C UCTI0JIb30BAaHUEM OCHOBHBIX 3aKOHOB
u popmyn Tembl «IlocTossHHBIM
ANEKTPUUECKUN TOK.

Pacnio3naBanue pu3nuecKux sIBICHUIM
B Y4E€OHBIX ONBITAX U OKPYKaIOIEn
KU3HU: SJIEKTPUYECKasi IPOBOJUMOCTb,
TEIJIOBOE, CBETOBOE, XUMHYECKOE,
MarHuTHOE JEHUCTBHUS TOKA.

AHaN3 ANEKTPUUYECKUX SIBJICHUU U
MPOLIECCOB B LIEMSAX MOCTOSIHHOTO TOKA
C MCIIOJIb30BaHMEM 3aKOHOB: 3aKOH
Oma, 3aKOHOMEPHOCTH
MOCJIEIOBATEIBLHOTO Y TAPaJIEBLHOTO
COEIMHEHUS MPOBOJIHUKOB, 3aKOH
Jxoyns-Jlenna.

OnucaHnne N3y4eHHBIX CBOMCTB
BEILIECTB U DJICKTPUUECKUX SBICHUMN

C UCIOJIb30BaHUEM (PU3UYECKUX
BEJIMYUH: JIEKTPUUECKUH 3apsl, CUIIa
TOKQ, 3JIEKTPUYECKOE HANPSIKEHHUE,
ANEKTPUUYECKOE COPOTUBIICHUE,
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MPaKTUYECKOE MPUMEHEHHE:
amIepMeTp, BOJILTMETP, peocTar,
UCTOYHUKHU TOKA,
AJIEKTpOHArpeBaTeNIbHbIC TPUOOPHI,
AIIEKTPOOCBETUTENIbHBIE IPUOOPHI,
TEPMOMETP COMPOTUBIICHUS,
BaKyYMHBIU JIUOJI, TEPMHUCTOPBI U
(bOTOpPE3UCTOPHI,
MOJTyTPOBOTHUKOBBIN TNO,
rajbBaHUKa

pa3HocTh notennuaio, /C, pabora
TOKa, MOIIIHOCTh TOKA.

Hcnonb3oBanre HHPOPMaIIMOHHBIX
TEXHOJIOTUH /115 TIOMCKa,
CTPYKTYPHUPOBAHUS, UHTEPIIPETALIUN U
MpEICTaBICHUS] HHPOPMAIIUU TIPU
MOJATOTOBKE COOOIICHHUI O TPUMEHEHU U
3aKOHOB ITOCTOSIHHOTO TOKA B TEXHHUKE U
TEXHOJIOTHSIX

Wroro nio pazaeny 22
Pe3epBHOE Bpemst 2
OBIIEE KOJIMYECTBO 68
YACOB IIO ITPOT'PAMME
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11 KJIACC

HaumenoBanue

No KosmuectBo OcHOBHBIE BU/IBI J€ATETLHOCTH
pa3liesIoB U TEM [IporpammHoe copepxkaHue

n/m 9acoB 00yYaronmxcs

y4eOHOTO MpeaMeTa
Pasznen 1. Dnexkrponmnamuka
1.1 | MarauTHO€ HoJe. 11 [TocTOsTHHBIE MATrHUTHI. [IpoBeaeHnE SKCIEPUMEHTA: U3YUCHUE

DIIEKTpOMarHuTHas
WHITYKITAS

BzanMoaeicTBre MOCTOSIHHBIX
MarHuToB. MarHuTHoe mosie.
BekTop MarHuTHOM MHIYKIIUH.
[IpyHIMD cynepno3uuuu
MarHMTHBIX oJIeH. JInHuMn
MarHuTHOM nHaykuuu. Kaptuna
JIMHUM MarHUTHOM MHAYKIIWH TOJIA
MOCTOSIHHBIX MAarHUTOB.
MarauTtHoe 1ojie NpOBOIHUKA

¢ TokoM. KapTrHa TuHUN HHAYKIUU
MarHuTHOTO MOJISl JIIUHHOTO
MPSIMOT'O TPOBOJIHUKA U 3aMKHYTOIO
KOJIBLIEBOT'O MPOBOIHUKA, KATYIIKH
¢ TokoM. OTbIT Dpcrena.
B3auMoelicTBrE MPOBOIHUKOB

C TOKOM.

Cuita AMnepa, e€ MOAyJIb U
HaIrpaBJICHUE.

Cuna Jlopenua, e€ Moynb
HamnpasJjeHue. [[BruxeHue
3apsIKEHHOM YaCTHULIbI

MAarHATHOTO IMOJIS KATYIIKHU C TOKOM;
VCCIIEIOBAHUE JEHUCTBHS IIOCTOSTHHOTO
MAarHuTa Ha paMKy ¢ TOKOM;
VCCIICIOBAHUE SIBJICHUS
AIIEKTPOMArHUTHOM UHIYKIIUHU.

OneHka abCOJIIOTHBIX U OTHOCUTEBHBIX
MOTPEUTHOCTEN U3MEPEHUN (PU3MUECKUX
BEJINYMH.

OObsicHEeHUE IPUHLUIIOB IEUCTBUS U
yCJIOBUH 0€3011aCHOrO MPUMEHEHUS
ITOCTOSTHHBIX MarH1TOB,
IEKTPOMATHUTOB, DJIEKTPOABUIATENIS,
YCKOpHUTEIIEH 3JIEMEHTAPHBIX YaCTHLL,
VHIYKLIAOHHOMW I1eYH.

Pemenue pacu€THbIX 3a1a4

Ha MpUMEHEeHHE (HOPMYJT TEMBI
«MarauTHoe nosue. NeKTPOMarHuTHAs
VHIY KIS

Pemenne kayeCcTBEHHBIX 3a1a4

C OIIOPOY HA U3YyYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NUECKUE
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B OJIHOPOJTHOM MAarHUTHOM TIOJIE.
Pabota cumnel Jlopenta.

SIBneHuE 3JIEKTPOMAarHUTHOU
nHaykuuu. [ToTok BekTopa
MAarHUTHOW UHAYKIIHH.
DJIIEKTPOABMKYIIAs CHJIAa UHIYKIWH.
3aKOH 2JIEKTPOMAarHUTHOU
nHaykuuu Papajes.

BuxpeBoe 3J1eKTprUIecKOoe NoJIE.
DIIEKTPOABIKYIIAsl CHJIa MHIYKIIUN
B MPOBOJHUKE, ABWKYILIEMCS
MOCTYNATEIbHO B OJHOPOIHOM
MarHuTHOM TIOJIE.

[IpaBuino JleHna.

NunykTuBHOCTSL. fBIICHHE
CaMOMHAYKIMU. DNEKTPOJIBUKYIIAS
CHJIa CAMOWHIYKIIHH.

DHeprusi MAarHUTHOTO MOJI KaTYyIIKH
C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.
TexHuyeckue ycTponucTsa u
MPAKTUYECKOE MPUMEHECHUE:
MOCTOSIHHBIC MAarHUTHI,
AJIEKTPOMAarHMThlI,
AJIEKTPOIBUTATEIIb, YCKOPUTEIIH
AJIEMEHTAPHBIX YACTHII,
WHIYKIUOHHAS M€Yb

SIBJICHUS TeMbl « MarHuTHoe nojie.
DJIEKTPOMArHUTHASI UHTYKITUSD).
OnpeneneHue HaNIpaBJICHU BEKTOpa
MHIYKIIUM MAarHATHOTO TOJIs
MPOBOJAHUKA C TOKOM, CUJIbI AMIiepa
u cuiel JlopeHia.

Pacno3naBanue puznueckux sBICHUN
B YUCOHBIX OIBITaX M OKPYIKAOIICH
’KM3HM: B3aMMO/ICICTBHE MarHUTOB,
AIIEKTPOMArHUTHAsI HHAYKIUSA,
JIeHiCTBME MAarHUTHOTIO ITOJISI Ha
MPOBOJIHUK C TOKOM U JIBUKYITUNCS
3aps.

AHanu3 3JIEKTPOMArHUTHBIX SIBJICHUH
C MCIOJIb30BaHHEM 3aKOHA
AJIEKTPOMArHUTHOW MHYKIIUH.
OnucaHne N3y4eHHBIX CBOMCTB
BEIIECTB M JIEKTPOMATrHUTHBIX
SIBJICHUM C MCIIOJIb30BaHUEM
(U3NYECKUX BETUYUH: UHIYKIUS
MarHUTHOTIO MOJIsl, Cuja AMIepa, cujia
JlopeHua, ”HAYKTUBHOCTh KaTyIIKH,
SHEPTUS JIEKTPUUECKOTO U MATHUTHOTO
nojeu

Hroro no pazgeny

11
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Pa3nen 2. Kosie0aHus 1 BOJITHBI

2.1

MexaHU4ecKue 1
ANEKTPOMArHUTHBIC
KoJicOaHus

KonebatenbHas cucrema.
CBoOO/IHbIE MEXaHUYECKUE
KoJjebanus. 'apmonnueckue
kosnebanwus. [lepuon, yactora,
aMITUTYyAa ¥ (aza KojaeOaHu.
[IpyXKUHHBIN MasATHUK.
MareMaTu4ecKkuii MasiTHHK.
YpaBHEHUE TaApMOHUYECKUX
kosebanuil. [IpeBpaiienue suepruu
MIPU TAPMOHUYECKUX KOJCOaHUSX.
KonebarenbHblit KOHTYP.
CB0OOIHBIE PJIEKTPOMArHUTHbHIC
KoJIeOaHUs B UACATHBHOM
K0JIe0aTeIbHOM KOHTYpe. AHANIOTHUs
MEX]Iy MEXaHUYECKUMU U
AJIEKTPOMATHUTHBIMH KOJICOAHUSIMU.
®opmyna Tomcona. 3aKoH
COXpPaHEHUS YHEPTUH B UAECATHHOM
KoJ1ie0aTeIbHOM KOHTYpE.
[IpencraBieHue 0 3aTyXarIMMX
KoJebanusax. BeiHyX1eHHBIC
MEXaHUYEeCKHe KoJIeOaHms.
Pe3onanc. BeiHyXeHHbBIE
AJIEKTPOMArHUTHBIE KOJICOAHMUS.
IlepeMeHHBIN TOK.
CuHycOMIAIbHBIN TEPEMEHHBIH TOK.

HccenenoBanue napameTpoB
KoJie0aTeIbHON CUCTEMBI — ITEPUO/IA,
YaCTOThI, AMIUTUTYIbI U (ha3bl
KoJieOaHuM (MIPY>KUHHBIN W/WUIH
MaTeMaTHYECKUI MasTHHK).
HaOmronenue 3aTyxarmmnmx KojaeoaHuu.
WccnenoBanue CBONCTB BHIHY K ICHHBIX
KoJicOaHMi.

HaOlmronenue pe3oHanca.

[IpoBenenHue 3KCEpUMEHTA:
MCCIIEIOBAaHNUE 3aBUCUMOCTHU MEPHO/Ia
MaJIbIX KojeOaHuid rpy3a Ha HUTH

OT JIJTMHBI HUTH U MacChI IPy3a;
HCCIIeIOBaHUE IEPEMEHHOTO TOKA

B 1IETIM U3 MOCTEA0BATEILHO
COCTMHEHHBIX KOHACHCATOPA, KATYIITKA
U pE3UCTOpA.

OrneHKa aOCOFOTHBIX 1 OTHOCHUTEIBHBIX
MOTPENIHOCTENW U3MEPEHUN (PU3NYECKUX
BCIINYMH.

OObsicHEHUE IPUHITUTIOB JIEHCTBUS U
YCJIOBHM 0€3011acCHOTO MPUMEHEHUS
AIIEKTPUYECKOTO 3BOHKA, TeHEpaTOpa
MEPEMEHHOTO TOKA, TUHUU
AJIEKTpoIIepeay.

Pemenne pacu€THbIX 337129 C SBHO
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MonHOCTh NEPEMEHHOTO TOKA.
AMIUIMTYTHOE U ACUCTBYIOLIEE

SHAYCHUC CHUJIbI TOKA X HAIIPAKCHUS.

Tpanchopmarop. [Ipoussoactso,
nepegaya v noTpediaeHue
AIEKTPUYECKOU SJHEPTUH.
DKOJIOTUYECKHUE PUCKU

IIPpH ITPONU3BOJACTBEC DJICKTPOIHCPIUH.

Kynberypa ucrons3oBanus
DJIIEKTPOIHEPTUU B IIOBCEIHEBHOMN
JKU3HHU.

TexHuueckue ycTporucTBa u
IIPAKTUYECKOE IPUMEHEHHUE:
AIEKTPUYECKUI 3BOHOK, TEHEPATOP
IIEPEMEHHOI0 TOKA, JIMHUU
IEKTpoIepeaay

3aJIaHHON (PU3UUECKON MOJIEITHIO

C UCITOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 GOpPMYJI, OTTUCHIBAIOIIIIX
MEXaHUYECKHE U DJICKTPOMarHUTHBIC
KoJieOaHusl.

Onucanre MEXaHMYECKUX U
AIIEKTPOMATrHUTHBIX KOJICOAHHIA

C UCIOJIb30BaHUEM (PU3UYECKUX
BEJIMYMH: TICPUO] ¥ 4aCTOTa
KoJeOaHuil, aMImuTyaa u asza
Kosie0aHu, 3aps/] ¥ CUjia TOKA

B FApMOHHUYECKHX JICKTPOMArHUTHBIX
KOJIeOaHUsX.

Pemenne kauecTBEHHBIX 33134

C OIIOPOM Ha M3YyUYEHHBIC 3aKOHBI,
3aKOHOMEPHOCTH, OITMCHIBAIOIINE
MEXaHHYECKUE U AJICKTPOMArHUTHBIC
Kosie0aHusl.

PaGoTa B rpymnmax npu ruraHupOBaHUH,
MIPOBEJICHUY W WHTEPIIPETAIINN
PE3yIbTATOB OIBITOB, U AHAJIN3E
JOTIOJTHUTETBHBIX UCTOYHHUKOB
uH(pOpMAITUH 110 TEME

2.2

Mexanndeckue u
BJIEKTPOMArHUTHBIE
BOJIHBI

MexaHuueckue BOJIHbI, YCIOBUS
pacnpoctpanenus. llepuos.
CKOpOCTh pacipOCTpaHEHUS U
JUIMHA BOJIHBL. [lonepeunsie n

N3yuenue oOpazoBaHus u
pacrpocTpaHeHHsI TONEPEYHBIX U
IIPOJIOJIBHBIX BOJIH.

Habmonenue orpaskeHus
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IIPOJOJIbHBIE BOJIHBI.
WnTepdepentus u nudpakuus
MEXaHUYECKUX BOJIH.

3ByK. CKOpOCTb 3ByKa. ['pOMKOCTB
3ByKa. Beicota ToHa. TeMOp 3ByKa.
DIEKTPOMAarHUTHBIE BOJIHBI.

VY cnoBus u3ydeHus
AIIEKTPOMArHUTHBIX BOJIH. B3anMHuas
OopueHTauus BeKTopoB E, B,

U B 2JIEKTPOMarHUTHOM BOJIHE.
CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH:
OTpa)k€HUE, MPEJIOMIICHHUE,
noJIsipu3alus, 1uQpakius,
uHTepdpepenius. CKopocTh
AJIEKTPOMArHUTHBIX BOJIH.

[IIxana 37€KTPOMArHUTHBIX BOJIH.
[IpuMeHeHune 371eKTPOMarHUTHBIX
BOJIH B TEXHUKE U OBITY.
[IpyuHIMIIBI paIUOCBA3H U
TeneBuaeHus. Paguonokanus.
DNEeKTPOMarHUTHOE 3arpsi3HEHUE
OKPYXaroUIEH CPeIbl.
TexHuyeckue ycTponucTsa u
MPaKTUYECKOE TPUMEHEHUE!
MY3bIKaJIbHbIE HHCTPYMEHTHI,
yJIbTPa3ByKOBas IMarHOCTHKA

B TEXHUKE U MEAULIMHE, paap,

U MpeIoMIICHUs, HHTep(epeHInn 1

T paKII MEXaHUYECKUX BOJIH.
Habnronenue cBsi3u rpOMKOCTH 3BYKa U
BBICOTBI TOHA C aMIUTUTYI0M U
4acTOTOM KoJieOaHu, 3BYKOBOTO
pe30HaHca.

Hccnenosanue CBONCTB
AIIEKTPOMATrHUTHBIX BOJIH: OTPAKEHHUE,
IIPEJIOMJIEHUE, MTOJIAPU3ALS,
nudpakuys, “HTepdepeHIus.
N3yueHune ycioBui n3nydeHus
AIIEKTPOMATHUTHBIX BOJIH, B3AUMHOM
opueHTanuu BeKkTopoB E, B,

U B DJIEKTPOMAarHuTHOM BOJIHE.
N3yuyeHne npuMeHeHus
ANIEKTPOMATHUTHBIX BOJIH B TEXHUKE U
OBITY.

OOBbscHeHNE MPUHIIMIIOB ICHCTBUS U
YCJIOBHM 0€3011acCHOTO MPUMEHEHUS
MY3bIKaJIbHBIX UHCTPYMEHTOB,
YABTPa3BYKOBON JUArHOCTUKH

B TEXHUKE U MEIUIMHE, pajiapa,
paguonpuEMHUKA, TEIEBU30PA,
aHTeHHbI, Tenedona, CBY-neuwn.
Pelenue pacu€THBIX U KAYECTBEHHBIX
3a/1a4 ¢ ONOPOU HA U3YYEHHBIE 3aKOHBI
Y 3aKOHOMEPHOCTH, OITMCBHIBAOIIINE
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panuonpuéMHUK, TEIEBU30DP,
anTeHnHa, trenedon, CBU-neun

pacnpocTpaHeHUE MEXaHUYECKUX U
AIIEKTPOMATrHUTHBIX BOJIH.
Hcnonb3oBanrne HHPOPMAIIMOHHBIX
TEXHOJIOTHH JIJIS1 IIOMCKA,
CTPYKTYPUPOBAHMUSI, THTEPIIPETAIIUU U
npecTaBiIeHus nH(popMauu

IPU HOJATOTOBKE COOOIIEHU I

00 UCTI0IB30BaHUHU JIEKTPOMArHUTHBIX
BOJIH B TEXHHKE.

VYyacTtue B IucKyccun

00 3JIEKTPOMAarHUTHOM 3arpsi3HEHUN
OKPYXaKOIIEH CPEIbI.

PaboTa B rpynmnax npu miaHupoBaHUH,
MPOBEJCHUN U UHTEPIIPETALINU
PE3yIbTATOB OIBITOB U aHAIIN3E
JIOTIOJIHUTEIbHBIX NCTOYHUKOB
uH(pOpMAaIUH 110 TEME

2.3

Onrtuka

10

I'eomerprueckas onrTuka.
[IpsAmMosIMHENTHOE pacIpOCTPAaHEHUE
CBETA B OJHOPOAHOM cpexe. Jlyu
cBeTa. TOYEYHBINM UCTOYHUK CBETA.
OtpaxkeHue cBeTa. 3aKOHBI
otpaxeHus ceeta. [loctpoeHue
M300paKEHHI B TNIOCKOM 3€pKalie.
IIpenomiieHue cBeTa. 3aKOHBI
npeIoMIIeHHs cBeTa. AOCOTIOTHBIN
nokasarens npenomieHus. [lomHoe

N3ydenue sABIIEHNs TIOJHOTO
BHYTPEHHETO OTPaXEHUs, €T0
IIPUMEHEHUS B CBETOBOJIE.

N3yuenune Moaenen MUKpOCKOIIa,
TEJIECKOIIA.

IlonydeHnue cekTpa ¢ MOMOLIBIO
MPU3MBI U TU(PPAKITMOHHON PEIIETKY.
N3mepenne nokasaress npeaoMIICHUS
CTEKJIA.

UccnenoBanre CBOMCTB M300paKeHUI
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BHYTPEHHEE OTPaXKEHUE.
[IpenenpHbIN yroi MoIHOTOo
BHYTPEHHETO OTPAKCHHUSI.
Hucnepcust cBeta. ClioKHBIN COCTaB
oenoro ceeta. L[Ber.

Cobwuparoniyie 1 paccermBaroIne
nuH3bl. ToHKas rH3a. POKYCHOE
PacCTOSIHUE U ONITUYECKas CHUJIa
TOHKOM JIMH3bI. [locTpoeHue
M300paKEHUI B COOMPAIOIINX U
pacceuBaromux JuH3ax. Popmyna
TOHKOM JIMH3bI. Y BEJIINYCHUE,
JTaBAEMOE JIMH30M.

IIpenensl npUMEHUMOCTH
T€OMETPUUYECKON ONTHUKH.
BonnoBas ontuka. Untepdepenuus
cBeta. KorepeHTHbIE HCTOYHUKH.

VY cnoBus HaOMIOAEHHUS] MAKCUMYMOB
1 MUHHUMYMOB

B UHTEPPEPEHIIMOHHON KapTUHE

OT ABYX CHH(a3HBIX KOTEPEHTHBIX
HMCTOYHHUKOB.

Hudpakuus ceera. IudpakunonHas
peméTrka. Y clioBre HaOIIOACHUS
TJIABHBIX MAKCUMYMOB IPU TTaJICHUN
MOHOXPOMAaTHYECKOIO CBETA

Ha MU (PPaKIIMOHHYIO PEIIETKY.

B JIMH3AX.

OObsacHeHne NPUHLIUIIOB IEUCTBUS U
YCJIOBHM 0€3011acCHOTO MPUMEHEHUS
OYKOB, JIyTbl, oToanmapara,
MIPOEKIIMOHHOTO anmnapara,
MHKPOCKOIIa, TEIECKONa, BOJOKOHHOMN
ONTHKH, TUPPAKIMOHHONU PEIIETKH,
IOJIIPOUAA.

Pemenne pacy€THbIX 3a/1a4 C ABHO
3aTaHHOM (PU3UYECKON MOJIEIIBIO

C UCII0JIb30BaHUEM OCHOBHBIX 3aKOHOB
1 (HOpMyJI TEOMETPUUECKON ONTUKH.
[Toctpoenue u onucanue N300paxeHus,
CO3[1aBAEMOT0 IIJIOCKUM 3€PKAJIOM,
TOHKOM JIMH30M.

PaccMmoTtpenue nipenenos
IIPUMEHUMOCTH T€OMETPUUIECKOMN
OITHKH.

Pacnio3naBanue Gpusnveckux sBICHUN
B OIIBITAX U OKPY’KAIOLIEH KU3HMU:
MPSIMOJIMHEWHOE PACIIPOCTPAHEHUE
CBETAa, OTPaXXEHUE, ITPEIOMIICHHE,
uHTephepeHus, Tuppakius u
MOJISIPU3ALIMS CBETA, TUCIIEPCUS CBETA.
N3ydenue ycinoBuit HaOI0ICHUS
MaKCHMYMOB U MUHUMYMOB

B UHTEePPEPEHLIMOHHON KapTUHE
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[lonspuzanus ceera.

TexHuyeckue ycTporucTBa u
IIPAKTUYECKOE IPUMEHEHUE:

OYKH, JIyna, poroamnmapar,
IIPOCKIIMOHHBIN arapar,
MUKPOCKOII, TEJIECKOII, BOJIOKOHHAs
ONTHKA, TUPPAKIMOHHAS PEIIETKA,
IIOJIAPOU]L

OT IBYX CUH(a3HbBIX KOT€PEHTHBIX
HMCTOYHHUKOB.

VY cnoBue HaOIOICHUS TTIABHBIX
MAaKCHMYMOB MpPH MaJICHUU
MOHOXPOMAaTHYECKOIO CBETA

Ha TU()PaKITMOHHYIO PEIIETKY .
AHanu3 ONTHYECKUX SABICHUN

C UCITOJIb30BAHUEM 3aKOHOB: 3aKOH
MPSIMOJIMHEMHOTO pacipoCTpaHEHUS
CBETA, 3aKOHBI OTPAKECHUS CBETA,
3aKOHBI IPEJIOMJICHHUSI CBETA.
Onurcanue ONTUYECKUX SIBJIICHUM

C UCTOJIb30BaHUEM (PU3UUECKUX
BEJINYMH: (POKYCHOE PACCTOSIHUE U
ONTUYECKAS CHJIA JIUH3bI

Hrtoro no pazgeny

24

Pa3nen 3. OcHOBBI crieMAJIbHOW TEOPUU OTHOCHTEIbHOCTH (Hasee — CTO)

3.1

OCHOBBI CIIEITUAITEHON
TEOpHUHU
OTHOCHUTEJIBHOCTH

4

['panuLbl MPUMEHUMOCTH
KJIACCUYECKOM MEXaHMKHU.
IToctynarsl ciequaibHON TEOPUU
OTHOCHUTEIJIbHOCTH: UHBAPUAHTHOCTh
MOJIyJIsl CKOPOCTH CBETA B BAKYyyME,
MPUHIIAI OTHOCUTEIIBHOCTH
OUHIIITEHHA.

OTHOCHTEIBLHOCTD
OJIHOBPEMEHHOCTH. 3aMeJIJICHUE
BPEMEHH U COKPALIECHUE JIJIUHBI.

Pemrenne xauecTBEHHBIX 3a1a4

C OMOPOM HA U3YYEHHBIE MOCTYIAThI
CTO.

Ncnonb3oBanre nHOOPMAIIMOHHBIX
TEXHOJIOTUH /1151 IOUCKa,
CTPYKTYpPHUPOBAHUS, UHTEPIPETALINU U
IpeACcTaBICHUS HHOOPMALIMH TIPH
MOATOTOBKE COOOIIEHUM O TPaHUIaX
IIPUMEHUMOCTH KIJIACCHYECKON
MexaHuku B ocHoBax CTO
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DHeprus 1 UMITYJIbC
PENSATUBUCTCKON YaCTHUIIBL.
CBs13b MaccChl € DHEpTUEH U
UMITYJIbCOM PEJISTUBUCTCKOM
YaCTHULbl. DHEPIUs MIOKOS

Hroro no pazgeny

Pa3znen 4. KBanToBasi pusuka

4.1

DNeMeHTHI KBAHTOBOM
OIITHUKH

®otonsl. opmyna [1naHka cBs3H
SHEpPruu (POTOHA C €ro YaCTOTOM.
DHeprus ¥ UMIYJbC (HOTOHA.
OTKpBITHE U UCCIIEIOBAHUE
dboroaddexta. OnbIThI

A.T". CroneroBa. 3aKOHBI
dbororddexra. YpaBHeHHE
OitamreitHa 1 pororddexra.

«KpacHas rpanuiiay ¢potoddpdexra.

JaBnenue cBera. OnbIThI

IT1.H. JIeGenena.

XHUMHYECKOE JICHCTBUE CBETA.
TexHuyeckue ycTponucTsa u
MPaKTUYECKOE TPUMCHEHHE:
dhoTo311eMeHT, (hOTOTATUHK,
COJIHEUHas OaTapesi, CBETO MO/

Habmronenue pororddexra

HAa YCTAHOBKE C [IMHKOBOM IIJIACTUHOM.
HccenenoBanye 3aKOHOB BHEILTHETO
dhoTorddekra.

OOBsiCHEHNE OCHOBHBIX TPUHIIUATIOB
JIEVCTBHS TEXHUUECKUX YCTPOUCTB,
TaKuX Kak: OTOAJEMEHT, (DOTOIATUUK,
COJIHEUHas OaTapesi, CBeTOIUO/; U
yCIJIOBUHM MX O€30MMaCHOTO MPUMEHEHUS
B IPAKTUYECKON KU3HU.

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

C UCITOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 (popMys1 KBAaHTOBOM ONTHKH.
Pelenne kauecTBEHHBIX 3a/1a4

C OIIOPOU Ha M3YyYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH KBAHTOBOM ONTHUKHU.
PacnioznaBanue Gpusnveckux sBICHUN
B YU€OHBIX OTbITAX:
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dboToanekTpudeckuii 3 PpexT, CBeTOBOE
JTaBJICHUE.

Onucanue u3y4yeHHbIX KBAHTOBBIX
SABJICHUU U TPOLECCOB

C CIOJIb30BaHUEM (PU3UUECKUX
BEJIMUMH: CKOPOCTH JIEKTPOMArHUTHBIX
BOJIH, JIJTMHA BOJIHBI M 4aCTOTa CBETA,
AHEPrUs U UMIYJIbC (OTOHA

4.2

Crpoenne atoma

Mogeas atoma Tomcona. ONBITE
Pesepdopaa no paccesHuro
o-yactull. [ Imanerapnas monenp
aroma. [loctynare! bopa.
W3nydenue u norioiieHne GoToHOB
IIPU IIEPEXOJIE aTOMA C OJHOTO
YPOBHSI DHEPIUU HA Apyrou. Buael
cneKTpoB. CEKTp ypOBHEN YJHEPTUH
aToma BOJOpoAa.

BoaHoBbIe cBOMcTBa yacTHIl. BOHEBI
ne bpoinsa. KopnyckynsipHo-
BOJIHOBOM JyaJIN3M.

CHOHTaHHOE U BBIHYXKIECHHOE
U3IIy4YECHHUE.

TexHuyeckue ycTponcTsa u
MPAKTUYECKOE TPUMEHEHHE:!
CIIEKTPaJIbHBIN aHAJIN3
(CeKTpOCKOI), J1a3ep, KBAHTOBBIH
KOMIIBIOTED

N3yuenne monenu onsita Pesepdopa.
[IpoBeneHue FKCIIEPUMEHTA

10 HAOJIIOJIEHUIO JIMHEMYaTOro CIEKTpa.
OneHka abCOIOTHBIX U OTHOCUTEIIbHBIX
MOTPENTHOCTENH U3MEPEHUN (PU3UUECKUX
BEJIMYHH.

N3yuenune moxenu aroma: TomcoHa,
IJIaHETapHON MO aTOMa, MOJIENH
atoma bopa.

N3yueHue crekTpa ypoBHEN SHEPTUU
aToMa Bojopozaa. O0bsicCHeHHE
IIPUHIUIIOB IEMCTBUSA U YCIOBUI
0e301acHOro MPUMEHEHHUS
CIEKTPOCKOIIA, J1a3epa, KBAHTOBOIO
KOMIIBIOTEpA.

Pemenne kauecTBEHHBIX 33124

C OIIOPOM HA U3yYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PrU3HUECKUE
ABJICHHS 110 TeMe «CTpOEHHUE aToMay.

53




denepanbHas padboyas nporpamma | Pusrka. 10-11 kiaccel (6a30BbIi YPOBEHD)

Pacnio3znaBanue (pu3nuecKux SBICHUMI
B yU€OHBIX OMBITaX: BOSHUKHOBEHHE
JMHENYaTOro CIeKTPa U3IIyYeHHUS.
AHanu3 KBaHTOBBIX IIPOLIECCOB U
SBJIEHUH C UCTIOJIb30BAHUEM
rocTynaros bopa

4.3

ATOMHOE PO

OKCTIEpUMEHTHI, JOKA3bIBAIOIINE
CJI0)KHOCTBH CTPOCHHSI AJIpa.
OTKpBITHE PATUOAKTUBHOCTH.
OmnsiTel Pezepdopaa mo
OIPEEIICHUIO COCTAaBa
pPaZlOaKTUBHOTO U3TyUYECHHUS.
CsoiicTBa anb(da-, 6eTa-,
raMMma-usnydenus. BrnusHue
paziOaKTUBHOCTH Ha >KUBbBIC
OpTaHU3MBI.

OTKpbITHE IPOTOHA U HEUTPOHA.
Hyknonunas mozaens spa
['eiizenOepra-lBaneHko.

Bapsn sapa. MaccoBoe 4ncIIo sjpa.

N3o0TOmBL.
Anbda-pacnag. IIEKTPOHHBIN U

MTO3UTPOHHEIN OeTa-pacmas. ["lamma-
U3ITy4YeHHE. 3aKOH PAIMOAKTHBHOTO

pacnaja.
DHeprus CBsI3U HYKJIOHOB B SJIpe.
S nepHble CUIIBL

N3y4denne SJKCepuMEHTOB,
JTIOKA3bIBAOIINX CIIOKHOCTb CTPOCHHUS
aTOMHOT0 S1]Ipa.

HccnenoBanne TpPEKOB 4aCTHIL

(1o roToBBIM (oTOrpaPusIM).
N3ydenue sIepHbIX CUI, IAEPHBIX
peakIuii CHHTE3a U pacnaja,
TEPMOSIIEPHOTO CUHTE3A.

N3y4yeHne HyKJIIOHHOW MOJIEIH siapa
['eiizenbepra-lBaneHko.

OObsicHEHUE YCTPOMCTBA U
MIPUMEHEHUS I03UMETPA, KAMEPHI
BunbcoHa, ssaepHOTO peakropa,
aTOMHOU OOMOBI.

Pemenne 3anau ¢ onopou

Ha MOJIyYEHHBIE 3HAHUS, B T.4. O 3apsie
Y MacCOBOM YHCIIE A1Ipa.
PacnoznaBanue Gpu3nUeCcKuX SIBICHUIM
B YUEOHBIX OIBITaX U B OKPY’Karolen
JKA3HU: €CTECTBEHHAS U UCKYCCTBEHHAs
PaaNOAKTUBHOCTD.
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JledexT Maccol sipa.

Snepubie peakuuu. Jlenenue u
CUHTE3 SAEP.

S nepnbii peaktop. TepMosiaepHbI
cuntes. [IpoOiaembl U mepCeKTUBbI
AJIEPHON SHEPrETUKH.
DKOJIOTUYECKUE ACTIEKTHI SIIEPHOMN
SHEPIrETUKH.

DiieMeHTapHbIe YacTUlbl. OTKpBITHE
IIO3UTPOHA.

MeTtonpbl HaOIIOACHUS U
pErucTpanuu JIEMEHTAPHBIX
YacTHII.

DyHIaMEHTAJIbHBIE
B3auMoAeucTBUA. ENMHCTBO
(bu3MYECcKOi KapTHUHBI MUPA.
TexHnueckue yCcTpoucTaa u
MPAKTUYECKOE MPUMEHECHHUE:
JIO3UMETP, Kamepa BuiibcoHa,
AJIEpHBINA peakTop, aToMHasi bomOa

Ornucanue KBaHTOBBIX SIBJICHUU U
IIPOLIECCOB € UCITOJIB30BAHUEM
(U3UYECKUX BEIMYWH: TIEPHO/T
MOJIypacIaia, SHEPTUs CBSI3U ATOMHBIX
anep, neexT Macchl sjpa.

AHaJN3 MPOIECCOB U SBJICHUI

C MCIOJIb30BaHUEM 3aKOHOB U
MOCTYJIATOB: 3aKOH COXPaHEHUS
AIEKTPUYECKOr0 3apsija, 3aKOH
COXpaHEHUsI MacCOBOr'0 YHCIIA,
noctynarsl bopa, 3akoH
PaAMOAaKTUBHOTO pacnaia.

VYyactue B paboTe KpyTioro crojia
«DyH1aMeHTaIbHbIE B3aUMO/ICHCTBUSI.
EnunHcTBO puznueckoil KapTUHBI
MUpPay.

Hcnonb3zoBanrne HHPOPMALIMOHHBIX
TEXHOJIOTUH /115 IOUCKA,
CTPYKTYpHPOBAHUS, UHTEPIIPETALIUU U
npecTaBiIeHus] HOOPMaLUK TPU
MOJATOTOBKE COOOIIEHU O MPUMEHEHUN
3aKOHOB KBAaHTOBOU (DPM3HUKHU B TEXHUKE
Y TEXHOJIOTHUSAX, IKOJIOTUUECKUX
aCIeKTax sJIePHON PHEPTEeTUKU

Hroro no pazgeny

15
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Pa3znen 5. Dy1ieMeHTBI aCTPOHOMUM M ACTPOPU3UKH

5.1

DNEeMEHTHI
aCTPOHOMUHU U
acTpou3uku

7

DTanbl pa3BUTUSI ACTPOHOMHUH.
[IpuknagHOe 1 MEPOBO33PEHYECKOE
3HAYECHHE aCTPOHOMHH.

Bup 3Bé3gnoro neba. Co3Bes3ausi,
SApKHUE 3BE3/IbI, TIJIAHETHI, UX
BUJIMMOE JIBIIKCHHE.

ConHeuHas cucTema.

Comnaue. ConHeuyHass akKTUBHOCTD.

Nctounuk sHeprun CoHIla U 3BE3]I.

3BE3/bI, NX OCHOBHBIC
XapakTepucTUKu. JlnarpamMmma
«CIIEKTPaJIbHBIN KJIACC —
CBETUMOCTbY. 3BE3/IbI TJIaBHOU
MOCJIE/IOBATEIIBHOCTH. 3aBUCUMOCTh
«Macca — CBETUMOCTbY JIJIsI 3BE3]T
IJIaBHOM I10CJI€0BATEIbHOCTH.
BnyTpeHnHee cTpoeHue 3BE3 .
CoBpeMeHHbIE TPEACTaBICHUS

O TPOUCXOKIAECHUU U IBOIOIUU
CouHiia ¥ 3B€311. DTanbl )KU3HU
3BE3/I.

Muneunsii [1yts — Hama ['anakTuka.
ITonoxxenue u nBrxenue CoHIa

B 'anmakTuke. THUIIBI rajJakTHK.
PaauoranakTviky U KBa3apsl.
UEpHbie IbIPHI B SIpaxX ralakTUK.

IToaroroBka cooOIeHMM 00 dTamax
Pa3BUTHS ACTPOHOMUU, O TPUKIATHOM
1 MUPOBO33PEHYECKOM 3HAUYCHUU
aCTPOHOMMH, O METOJIaX MOJIyYEHUS
HAaY4YHBIX aCTPOHOMMWYECKUX 3HAHUH,
OTKPBITUSIX B COBPEMEHHOM
aACTPOHOMMUH.

N3ydyeHne coBpeMEHHBIX
MIPEJICTaBICHUM O MPOUCXOXKICHUN U
sBosroIy CoJTHITA U 3BE3.
N3ydyeHne TUIIOB rajakTHK,
paauorajakTUK U KBa3apoB.
N3ydenne nBuKeHUS HEOSCHBIX Tel,
ABOJIIOIMU 3BE311 U BeeneHnou,
MPOLIECCOB, MPOUCXOIAIINX B 3BE3/1aX,
B 3BE3JHBIX CHUCTEMAX,

B MEXTaJaKTUYECKOU cpene,
MacTabHOW CTPYKTYphl BceneHHOIH.
OObsicHeHue pacmmpenus Beenennoi
Ha OCHOBE 3akoHa Xa00:a.
[ToaroToBka K 00CYXICHUIO
HEpelIeHHBIX MTP00JIeM aCTPOHOMUH.
[IpoBenenue HabIOICHUI
HEBOOPYKEHHBIM IJ1a30M

C UCTOJIb30BAHUEM KOMITBIOTEPHBIX
TIPUJIOAKEHUM JIsI ONIPEIEICHUS
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Bcenennas. Pacimpenue
Bcenennoit. 3akon Xab60ma.
Paz6eranue ranaktuk. Teopus
boneioro B3peiBa. Penukrosoe
U3IIy4YCHHE.

MacmtabHas CTpyKTypa
Bcenennoit. MeraranakTuka.
Hepeménnbie mpoOaemsl

MOJIO’KEHHUSI HeOECHBIX 00BEKTOB

Ha KOHKPETHYIO JJaTy: OCHOBHBIC
co3Be3ans CeBEepHOro Noymapus

U ApKU€ 3BE3/BL.

[TpoBenenne HaOIIOACHUI B TENECKOI
Jlynel, utaner, Muteunoro Ilytu.
VYyacTue B JUCKYCCUU O HEPELIEHHBIX
npobJieMax aCTpPOHOMUU

aCTPOHOMHU
Wroro nio pazaeny 7
Pa3nen 6. O0o01maroniee noBTropeHue
6.1 | O6o6maroriee 4 OO06o001IeHNEe U CUCTEMAaTH3 Al VYyactue B JUCKYCCHH O POJTH (PUBHKHU
MTOBTOPCHHE CoJIep KaHMs pa3IesioB Kypca ¥ aCTPOHOMUH B PA3IUIHBIX chepax

«Mexannka», «MonekyJsipHas
bu3MKa U TEPMOJUHAMUKAY,
«InexrpoauHaMukay, «Konebanus
1 BOJHBDY, «OCHOBBI CIIEIIUATBHON
TEOPHUH OTHOCUTEIIBHOCTHY,
«KBanToBas puzukay, « JJIeMEHTHI
aCTPOHOMUU U aCTPOPU3UKIY.
Ponb ¢usuku u actpoHOMEH B
AKOHOMMYECKOM, TEXHOJIOTHYECKOM,
COIMAJIBHOM M 3THYECKO cepax
JEATEIbHOCTH YEJI0BEKA, POJIb U
MecTO (PU3UKHU U aCTPOHOMHUU

B COBPEMEHHOU HayYHOU KapTUHE
MHpAa, 3HAYEHUE OIUCATEIbHOM,

JIEATCIBHOCTH YeJIOBEKA.
IToaroroBka cOOOIIEHUN O MECTE
(dbu3nYecKol KapTUHBI MUpPA B PATY
COBPEMEHHBIX MPEACTaBICHUN

0 MPHUPO/IE.

BrimonHnenne yueOHbIX 3ajaHUM,
JIEMOHCTPUPYIOIIUX OCBOEHHUE
OCHOBHBIX MOHSTHH, (PU3UIECKUX
BEJTMYMH U 3aKOHOB Kypca ¢pusuku 10—
11 kmaccoB
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CUCTEMAaTU3UPYIOIIEH,
OOBSCHUTEITHLHOU H
MIPOTHOCTUYECKOMN (QyHKITUI
(bU3UYECKON TeOPHH, POJIb
¢buznueckoit Teopun B
dbopMHUpOBaHUHU MTPECTABICHUN
0 pU3NYECKOM KapTHHE MUPA, MECTO
bu3nYecKoi KapTUHBI MUpPa

B 00IIEM PsITy COBPEMEHHBIX
€CTECTBCHHO-HAYIHBIX
MPEJICTABICHUH O IPUPO/IE

Hroro no pazgeny 4
PezepBHOE Bpemst 3
OBIIEE KOJIMYECTBO 68
YACOB IIO ITPOT'PAMME
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