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®denepanpHas pabodas mporpamMma 1Mo ydeOHomy mpeametry «Dusmkay (0a30BbIi
ypoBeHb) (mpenMeTHass o0macTh «EcTeCTBEHHO-HAyyHBIE MPEIMETBI») BKIIOYACT
MOSICHUTEJIbHYIO 3aMHCKY, COJIep:KaHne 00yUeHus, TNIaHUPYEMBIE PE3yIbTaThl OCBOCHUS
IPOrpaMMBI 10 PU3UKE, TEMATHUECKOE TNIAHUPOBAHKE.

[losicHutenpHas 3amucka OTpaXkaeT OOIIMe LEeAW W 33JaYyd U3ydeHus (Pusmkw,
XapaKTePUCTHUKY TCUXOJOTUYECKUX TPEANOCHUIOK K €ro M3yYeHUIO0 OO0YJaroIIMMHUCS,
MECTO B CTPYKType ydeOHOro TIiaHa, a TakKe MOAXOAbl K OTOOpYy COAep X aHWs,
K OTIPEJICIICHUIO TJIAHUPYEMBIX PE3YJIbTATOB.

Copepxanne O0O0y4eHMs] PpacKpbIBaeT COJAEpKaTelbHblE JMHUH, KOTOpBIE
npeIaraTcs Ajisi 00A3aTebHOT0 M3y4YeHHUS B KaXKIOM Kilacce Ha YPOBHE CPEIHEro
ob1rero oOpazoBaHusI.

[Inanupyemble pe3yibTaThl OCBOEHHS MpPOrpaMMbl MO (U3MKE BKIIOYAIOT
JUYHOCTHBIE, METANpPEIMETHbIE pE3yJIbTaThl 32 BeChb NEpHoja OOyYeHHsS Ha YpPOBHE
CpemHero o0Iero oOpa3oBaHWs, a TaKKe MPEAMETHBIE NOCTIKEHHUS O0YyJaromerocs
3a KaKJblid roJy 00y4eHusl.

HOACHUTEJBHAA 3AIIUCKA

[Iporpamma 1o ¢pu3uke 6a30BOro YpoBHs Ha yPOBHE CpeHET0 0011ero o0pa3oBaHus
pa3paboTaHa Ha OCHOBE TMOJIOKEHUH U TPEOOBaHMI K pe3yJbTaTaM OCBOCHUS OCHOBHOM
oOpasoBarenbHO# Tporpammel, npencrabieHHbix B ®I'OC COO, a takxke ¢ yd4éTom
benepanpHOl pabouel MporpaMMbl BOCIUTAHUS M KOHIETIIIMY MIPENo1aBaHus y4eOHOTO
npenmera «Puszmka» B 00pa3oBaTeNbHBIX oOpraHu3anusx Poccuiickoit Depepanmu,
peanu3youmx OCHOBHbIE 00pa30BaTeIbHbIE MPOTPAMMBI.

ConeprxkaHue mporpamMmsl 1o (U3KMKE HAMPaBIIEHO HA (POPMUPOBAHUE €CTECTBEHHO-
Hay4YHOW KapTuHbI mupa oOydarormuxcst 10-11 kmaccoB mpu oOydeHWM ux (pu3uke
Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-JESATENBHOCTHOro mnoxaxona. IIporpamma
no ¢usnke coorBeTcTBYEeT TpeOoBaHusM PI'OC COO K mIaHUPYEMbIM JTUYHOCTHBIM,
NpeIMETHBIM M METalmpeAMETHBIM pe3yjbTaraM oOOy4YeHHUs, a TaKXe YYUThIBACT
HEOOXOJMMOCTh peau3allid MEXIPEAMETHBIX CBsi3ed (U3UKHM C €CTEeCTBEHHO-
HAyYHbIMU Y4YEOHBIMH TpeAMeTamMu. B Hell ompenenstorcs OCHOBHBIE LENH WU3YUYEHUS
¢u3MKK Ha YPOBHE CpeIHEero oOlmiero oO0pa3oBaHUs, IUIAHUPYEMble pE3YJIbTaThl
OCBOCHMS Kypca (DM3HMKHU: JJMYHOCTHBIE, METalpeIMeTHbIE, IpeIMEeTHbIe (Ha 0a30BOM
YpOBHE).

[Iporpamma no ¢u3MKe BKIIOYAET:

IUTAHUPYEMBIE PEe3yNIbTaThl OCBOCHUS Kypca (DU3HKU Ha 0a30BOM ypOBHE, B TOM
YuCIie IPEAMETHBIEC PE3YJIBTATHI IO F0jIaM 00yUYEHUS;

coziepkaHue yueoHoro npeamera « u3nkay 1o rojgam o0yyeHus.

[Iporpamma 1o ¢Qu3uke MOXKET OBITh HCIOJIb30BaHA YYHUTENISIMH KaK OCHOBA
JUIS COCTaBJIGHHS CBOMX paboumx mporpamm. Ilpu paszpaboTke paboueit mporpammbl
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B TEMAaTHUYECKOM ILJIAHUPOBAHUH JOJDKHBI OBITh YUTEHBI BO3MOXXHOCTH HCIIOJIb30BaHUS
ANEKTPOHHBIX (IU(POBBIX) 00pa30BaTENbHBIX PECYPCOB, SBISIONUXCA y4eOHO-
METOIMYECKUMH MaTepHUaaMu (MyJIbTUMEAUMHBIE TPOTPAMMBI, 3JIEKTPOHHBIE YUEOHUKH
U 3aJaYHUKH, DJCKTPOHHbIE OWUONMMOTEKH, BUPTyalbHbIE J1a00OpaTOpUH, HUTPOBBIC
IPOrpaMMBbl, KOJIJIEKIIMU LU(POBBIX 00pa30BaTEeNbHBIX PECYpPCOB), PEATH3YIOIMIUMU
TUAAKTUYECKAE BO3MOYKHOCTH HMH(POPMAIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJOTHUH,
coJiepsKaHne KOTOPBIX COOTBETCTBYET 3aKOHO/IaTEIbCTBY 00 00Opa30BaHUH.

[Iporpamma mo (pU3MKE HE CKOBBIBAET TBOPYECKYID WHULMATUBY YUYHUTENEH U
NPENOCTABISIET BO3MOXKHOCTh I PeaIU3aliy PA3JIMYHBIX METOJMYECKHX MOIXO0J0B
K OpraHu3anuud oO0y4yeHHs (U3MKe MPH YCIOBHUH COXPAHEHHUS O05S3aTeIbHOW YacTH
coJiepaHus Kypca.

®du3nka Kak Hayka o HaubOosee OoOIIMX 3aKOHAX MPUPOJbI, BBICTYIAsl B KaUECTBE
y4eOHOro mnpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIH BKJIAJ B CUCTEMY 3HAHMM
00 okpyxatomeM wupe. LlkonbHbIA Kypc QU3HMKH — CcHUCTEMOOOpa3yroluid
JUTSl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOIbKY (PU3NYECKHUE 3aKOHBI JEXKAT
B OCHOBE IIPOLIECCOB U SABJICHMI, HM3y4yaeMbIX XHUMHEH, Ouosoruei, Qpuznueckou
reorpadueit u actpoHomueil. Mcnosib30BaHUE UM aKTUBHOE NMPUMEHEHHE (DU3NUYECKHUX
3HAHMM OmpeneNsieT XapakTep M pa3BUTHE pa3HOOOpa3HBIX TEXHOJOrMH B cdepe
HHEPreTUKH, TPAHCIOpPTa, OCBOCHHMS KOCMOCA, IIOJIYYEHHs] HOBBIX MaTe€pUaJIOB
C 3aJlaHHBIMU CBOMCTBaMU M Jpyrux. M3yuenue ¢GU3MKM BHOCUT OCHOBHOM BKIIAJ
B (QopmMHpOBaHME  E€CTECTBEHHO-HAy4yHOM  KapTHHBI  MHpa  oOydaromuxcs,
B (hopMUpOBaHHE YMEHUM PUMEHATh HAYUHBIH METOJ IO3HAHUS ITPU BBIOJIHEHUU MU
y4eOHBIX UCCIICOBAHUM.

B ocHOBY kypca hu3uKu 1151 YpOBHS CpEIHETO 00IIero o0Opa3oBaHMs MOJIO0KEH PST
U7eil, KOTOPbIE MOXHO PACCMATPUBATh KAK MPUHIIUIIBI €0 MOCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEH Kypc SBISETCS JIOTUYECKU
3aBepUIEHHBIM, OH COIEPXUT MaTepuan M3 BceX pas3AesioB (U3MKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOU (PU3UKH.

Hoesn cenepanuszayuu. B cooTBETCTBUU ¢ HEW Matepuall Kypca GU3UKU 00beTUHEH
BOKpPYr (¢usnyeckux Tteopuil. Benymwum B Kkypce sBiseTcss (HOpMUPOBaHUE
NPENCTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEPHUH, BEILIECTBE U IOJIE.

Hoes cymanumapuzayuu. EE peanuzauus nOpeanojaraeT HCIOJIb30BaHHUE
TYMaHUTapHOTO MOTEeHLKa a GU3NIECKON HAYKHU, OCMBICIICHUE CBSI3U Pa3BUTUS (PU3UKU
C pa3BUTHEM OOIIECTBA, a TaKXE€ C MHUPOBO33PEHUYECKHUMH, HPABCTBEHHBIMH U
AKOJIOTUYECKUMHU MPOOTIEMaMHU.

Hoes npuknaomoii nanpasenennocmu. Kypc puU3MKK mpeanonaraeT 3HaKOMCTBO
C IIMPOKUM KPYTOM TEXHUYECKUX U TEXHOJIOTMUECKUX MPUIIOKEHUN U3YUEHHBIX TEOPUI
Y 3aKOHOB.

Hoes sxonocuzayuu peanusyercs NoCpeCTBOM BBEICHUS JIEMEHTOB COACPKAHMS,
MNOCBSLIEHHBIX SKOJOTMYECKUM TNpo0sieMaM COBPEMEHHOCTH, KOTOPbIE CBSI3aHbI
C pa3BUTHEM TEXHHMKH U TEXHOJIOTHi, a TakKe 0OCYXKIeHUusl MpobiieM paluoHaIbHOIO
IPUPOAOIIONH30BAHUS U SKOJIOTUYECKON O€30aCHOCTH.
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Crep’HEBbIMU DJIEMEHTaMU Kypca (QU3MKM Ha YpPOBHE CpPEIHEro OOIero
oOpa3oBaHHs SBISIIOTCS  (Qu3ndeckue Teopuud ((PpopMuUpOBaHUE TMPEIACTABICHUN
0 CTPYKTYpe MOCTpOeHHUs (PU3NYECKON Teopuu, poiu (QyHIaMEHTAIbHBIX 3aKOHOB U
INPUHLIAIIOB B COBPEMEHHBIX MPEACTABICHUSIX O MPUPOJE, TPaHUIAX MPUMEHUMOCTHU
TEOPUH, JIJIsl ONIMCAHUSI €CTECTBEHHO-HAYYHBIX SIBIICHUHN U MPOIIECCOB).

CucTeMHO-eSTeIbHOCTHBIN TOAX0 B Kypce (DM3UKH peann3yercs MPexkIe BCETO
3a CYET OpraHU3aIluH SKCIIEPUMEHTAIBHOM IeATeIbHOCTH o0yvatonuxcs. s 6a3oBoro
YPOBHSI Kypca (PU3UKH — 3TO UCTIOIb30BAHUE CUCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U JIa0OPATOPHBIX pabOT, KOTOPBIE B MporpamMme Mo (pu3nke 00beTMHEHbI
B OOIIMI CIIUCOK YUEHUUYECKHUX MPaKTUYECKUX padoT. BrieneHne B yka3aHHOM NIEpeuHe
7a00paTOpHBIX PAa0OT, MPOBOAUMBIX Ui KOHTPOJS W OLEHKH, OCYIIECTBISETCS
y4acTHUKaMU 00pa3oBaTeNbHOTO Mpoliecca UCXOAS U3 0COOEHHOCTEH TUIAHUPOBAHUS U
ocHaleHus kabunera gusuku. [Ipu 3ToM obecriednBaeTCs OBIaIEHUE 00yUarOIIUMHUCSA
YMEHHUSIMH  TPOBOJUTH KOCBEHHBIE HW3MEpPEHUs, MCCIEAOBAHUA 3aBUCHUMOCTEH
(u3NYECKUX BETMYMH U IOCTAHOBKY OIBITOB I10 MPOBEPKE MPEITI0KEHHBIX TUIIOTE3.

Bonbiioe BHUMaHHE yAENSETCS PEUICHUIO PAacYETHBIX M KAueCTBEHHBIX 3a/ad.
[Tpu 3TOM 17151 pacu€THBIX 3aJad IPUOPUTETOM SIBISIOTCSA 33Jaud C SIBHO 3aJaHHOMN
¢uznyecKol  MOAENBIO, TMO3BOJSIONIME TMPUMEHSATh  HM3yYEHHBIE  3aKOHBI U
3aKOHOMEPHOCTH KakK M3 OJHOTO pasjesa Kypca, Tak U UHTErpupys 3HaHUSA U3 Pa3HbIX
paznenoB. [l KaueCTBEHHBIX 3ajlad MPUOPUTETOM SIBISIOTCS 3aJaHUSl HA OOBSICHEHHE
NpoTeKaHusl (PU3NYECKUX SIBICHUI W TPOIIECCOB B OKPY’KAIOIMIEH JKU3HH, TpeOyromme
BbIOOpA (PM3MUECKOI MOJENN JIsl CUTYal[iH IPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B cootBerctBun ¢ TtpedoBanusmu GI'OC COO k MarepuasbHO-TEXHUYECKOMY
obecrieueHnto yueOHOro rpoiiecca 6a30BbIid YPOBEHb Kypca (PU3UKKU HAa YPOBHE CPETHETO
o0m1ero oOpa3oBaHMs TOJDKEH M3Yy4aThCs B YCIOBUAX MPEIMETHOTO KabmHeTa (HU3UKU
WIM B YCJIOBHUAX MHTETPUPOBAHHOIO KaOWHETa MPEIMETOB €CTECTBEHHO-HAYYHOI'O
nukia. B kabunere ¢puzuku J0KHO ObITH HEOOXOAUMOE JIabopaTOpHOE 000PY/I0BAHHE
JUTS BBIMIOJTHEHHUS yKa3aHHBIX B MporpaMMe Mo (pu3uKe YYCHHMUECKUX MPaKTHIECKHX
paboT U IEMOHCTPAIIMIOHHOE 000pYI0BaHHE.

JleMoHCTpannoHHOE 000pyA0BaHUE (POPMHUPYETCS B COOTBETCTBHH C MPUHIIUTIOM
MUHUMAJIbHOM JOCTaTOYHOCTH M OOECIEYMBAET TMOCTAHOBKY IEPEUUCICHHBIX
B TporpamMme Mo (U3WKe KIIOYEBBIX IEMOHCTpAIMil N7 MCCIEAOBAaHUS M3ydaeMbIX
SIBIICHUI U MPOIIECCOB, SMITUPHUECKUX U (PYHIAMEHTAIBHBIX 3aKOHOB, X TEXHUYECKHIX
MIPUMEHECHUM.

JlabopaTopHoe obOopymoBaHWE IS YYCHHUYECKHUX  MPAKTUYECKHX  padoT
dbopMupyeTcsi B BUJe TEMAaTHYECKMX KOMIUIEKTOB M 00ecreunBaeTcs B pacu€Te OJJHOTO
KOMIUIEKTa Ha JAByX oOydaromuxcs. TemaTtndeckue KOMIUIEKTHI J1TaOOpPaTOpHOTO
000py10BaHUS JJOIHKHBI OBITH MOCTPOEHBI HA KOMIUIEKCHOM HMCTIOJIb30BaHUH aHAJIOTOBBIX
U UUpPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX H3MEPUTEIBHBIX CHCTEM B BHJIE
M poBBIX TabOpaTOPUiA.

OCHOBHBIMU ULEISIMH U3y4eHHUA (GU3MKH B 0OIEeM 00pa30BaHUM SBISIOTCA:

(dopMupoBaHrue MHTEpeca M CTPEMIICHUS OOYYaIOIIMUXCS K HAYYHOMY HU3YUYCHUIO
IPUPOJIbI, PA3BUTUE UX UHTEJUIEKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEN;
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pa3BUTHE TPEACTABICHUH O HAYYHOM METOJIe¢ TO3HaHUA U (POPMHUPOBAHUE
UCCJIEI0BATENHLCKOTO OTHOIICHUS K OKPYXKAIOIIUM SIBICHUSIM;

dbopMHpOBaHWE HAYYHOTO MHMPOBO33PEHUSI KaK pe3yjbTaTa H3Y4YEHUS OCHOB
CTpPOEHHUS MaTepuu U QyHIaMEHTaIbHBIX 3aKOHOB (DU3UKH;

dbopMHpoBaHWEe YMEHUN OOBSCHATH SBJICHUS C MCIOJb30BaHUEM (DUINUECKUX
3HAHUU U HAyYHBIX JJOKAa3aTEIbCTB;

dbopMupoBaHE TPEACTABICHUNH O POAM (U3WUKH JUIA  Pa3BUTHS  JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHUH.

JlocTikeHne »TUX 1enel  oOecreurBaeTCsl pelIeHUEM  CIEAYIoIUX — 3ajad
B TIpOIIECCE N3YUCHUSI Kypca (PU3UKU HA YPOBHE CPEHEr0 00IIero 0Opa3oBaHus:

OpUOOpeTEeHNE CHUCTEMbl 3HAHUW 00 OOHMX (QU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHaX, TEOPHUAX, BKIIOYAsl MEXAHUKY, MOJIEKYJSIPHYIO (DU3UKY, SJIEKTPOJAMHAMUKY,
KBaHTOBYIO (PM3UKY U AJIIEMEHTHI acCTPOPU3UKH;

dbopMupoBaHHE YMEHUU MPUMEHITh TEOPETUUECKUE 3HAHUS MJI OOBSICHEHUS
buznueckux SBIEHUA B TPUPOAEC M I TPUHATHS TMPAKTUYECKUX PEIICHUM
B [IOBCEIHEBHOM KU3HU;

OCBOEHHE CIOCOOOB pEUICHMs Pa3IMYHbIX 337ad C SIBHO 3aJaHHON (U3HYECKOU
MOJIENIbIO, 3aa4, OAPAa3yMEBAIOIINX CAMOCTOSITEILHOE CO3JaHne (PU3NUECKON MOJIENH,
aJICKBaTHOM YCIIOBUSIM 3aJ1a4H;

MOHMMaHUe (U3NYECKUX OCHOB U MPUHILIUIIOB IEUCTBUS TEXHUUECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX MPOLECCOB, NX BIMAHUS HA OKPY>KAIOIIYIO CPELY;

OBJIAJICHUE METOJAaMU CaMOCTOSITEIbBHOTO  IUIAHUPOBAaHUS U MPOBEACHUS
bu3MYEeCKUX HKCIIEPUMEHTOB, aHAJIM3a U WHTEpHpeTanuu uHOOpPMAIUHU, ONpeaeeHus
JIOCTOBEPHOCTH TMOJYYEHHOI'O pe3yJjibTaTa;

CO3/IaHME YCJIOBUM JUISL Pa3BUTHUS YMEHUM NPOEKTHO-UCCIEA0BATENBCKOM,
TBOPUYECKOU JIESITETbHOCTH.

Ha wusydenne @u3uku (0a30BbIii ypOBEHb) Ha YPOBHE CpPEIHEro OOIIEro
obpaszoBanus otBoauTcs 136 vacoB: B 10 kimacce — 68 vacoB (2 ywaca B Heaelnio),
B 11 xnacce — 68 yacos (2 yaca B HEJIEIIO).

[Ipensaraemelii B mporpamme 1o pu3ukKe nepeyeHb 1a00paTOPHBIX U MPAKTUUYECKUX
paboT SIBISIETCS PEKOMEHIOBAHHBIM, YIHUTEIIb JeJIaeT BEIOOP MPOBEACHUS JTA0OPATOPHBIX
paboT ¥ OMBITOB C YYETOM UHIAUBUIYATBLHBIX OCOOCHHOCTEH 00yUaronIuXCsl.

JIroOast pabovasi mporpaMma JOJDKHA MOJHOCTBIO BKIIIOYATH B CeOsl COJIepIKaHME
JAHHOM MPOTpaMMBbI TIO (PHU3UKeE.

B oTenbHbIX ciyyasx Kypc GU3UKK 6a30BOT0 YPOBHS MOXKET U3y4daThes B 00bEMe 204
yaca 3a nBa roga obydenus (3 u B Hememo B 10 m 11 kmaccax). B artom ciydae
yBeIMuuBaeTcsi He MeHee yeM 10 20 4 pe3epBHOE BpeMsi, KOTOPOE UCTIONIb3YeTCsl YUUTEIEM
JUISL U3yYEHUsI BOMPOCOB, TECHO CBS3aHHBIX C BBIOpAHHBIM MpoduiaeM OOyYeHHs, U
YBEIMYMBACTCS YUeOHAasI Harpy3Ka, OTBOJAMMAS Ha U3yYCHHE MEXaHUKHU, MOJIEKYISIPHON
GU3MKKM M BJEKTPOJMHAMMKH, 32 CUYET pacCIIMpeHHUs uucia JadopaTOpHBIX padboT
UCCIIEIOBATENILCKOTO XapaKTepa U YPOKOB PEIICHHUSI KAUECTBEHHBIX U PACUETHBIX 3a/1a4.
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COAEPXAHUE OBYUEHUA

10 KJIACC
Pasznen 1. ®u3uka u MeTOABI HAYYHOI'O MIO3HAHMS

®usnka — Hayka O npupoje. HaydHple METOIBI MO3HAHUS OKPYKAIOWIETO MUPA.
Poub skcniepyMenTa 1 TEOpUH B MIPOLIECCE TO3HAHUS IPUPO/Ibl. DKCIIEPUMEHT B (PUBHKE.

MopaenupoBanue (QU3NYECKUX SBIEHUN U TmpolueccoB. HaydHble Trumoressl.
dusznveckre 3aKOHBI U TEOPUHU. |'paHHIBI MPUMEHUMOCTH (DPU3HMUECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBHS.

Ponp u mecto ¢puzuku B HOpMHUPOBAHUM COBPEMEHHON HAay4HOH KapTHHBI MUpAa,
B IIPAKTUYECKON IEATEIBHOCTH JIFOAEH.
Jlemoncmpayuu

Amnanorosble U HU(GPOBBIE U3MEPUTENbHBIE TPUOOPHI, KOMIIBIOTEPHBIE TATUUKH.

Pa3znen 2. Mexanuka
Tema 1. Kunemamuka

Mexannudeckoe aBrkeHrne. OTHOCUTEIBHOCTh MEXaHMYECKOT0 ABMKEHH. CucteMa
orcué€ra. Tpaekropusi.

[Tepememnienue, CKOPOCTh (CPEAHSISE CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHHUE
MaT€pPUaJbHOW TOYKH, HMX TMPOEKIMH HA OCH CHUCTEMBI KoopauHar. CloxxeHue
IIEPEMELIECHUM U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE ¥ PaBHOYCKOPEHHOE TpsMOJIMHEWHOe nBkeHue. [ 'paduku
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHUS, MMYyTH U MEPEMEIICHUS MAaTEPUAITBHOMN
TOYKH OT BPEMEHHU.

CBobosHOE TazieHue. Y CKOpeHHe CBOOOHOTO TTaeHUS.

KpuBonunennoe nBukeHue. [IBUKeHHME MaTEpHaIbHOM TOYKH IO OKPYXKHOCTH
C IOCTOSIHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEWHAsA CKOPOCTh. [lepnon
u yactorta oOparmieHus. LleHTpocTpeMuTenbHOE YCKOPEHUE.

TexHuueckne yCTPOMCTBA M MPAKTUUECKOE MPUMEHEHUE: CIIUAOMETP, ABUKECHUE
CHApSIIOB, LIEMTHBIE U PEMEHHBIE TIEPEIAUH.

Jlemoncmpayuu

Mogenb cuCTEMBbl OTCU€TA, WIUIFOCTPALMS KUHEMATUYECKUX XapaKTEPUCTUK
JIBUKEHHUS.

IIpeoOpazoBanme IBMKCHUM C HCIIOJIB30BAHMEM IIPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyXE U B pa3peKEHHOM MIPOCTPAHCTBE.

HaOnronenne paBwkeHHs Tejla, OpOIIEHHOTO TOJA YIJOM K TOPHU30HTY H
TOPU30HTAIBHO.

N3mepenne yckopeHust CBOOOTHOTO TafCHUSI.

Hanpagnenue ckopocTu npu JBUAKEHUH IO OKPY>KHOCTH.
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Yuenuueckuii skcnepumenm, nabopamopmsie pabomsi

N3ydyenne HEPaAaBHOMEPHOIO [JBW)KEHHUS C LENBbI0 ONPEACICHUS MIHOBEHHOU
CKOpPOCTH.

HccnenoBanne  COOTHOLIECHHSI  MEXAY  IYTAMH,  [POHMJACHHBIMH  TEJIOM
3a [10CJIE0OBATEIILHBIE PABHBIC IIPOMEKYTKH BPEMEHU IIPU PABHOYCKOPEHHOM JBUKEHUN
C Ha4YaJIbHOM CKOPOCTBIO, PABHOU HYIIIO.

N3ydyeHne nBWKEHUS MIAPUKA B BSI3KOM IKUIKOCTH.

N3yuenue nBM>KeHMs TeIa, OpOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. lunamuxa

[Ipuauun otHocurensHOcTH [Manuies. [lepseiit 3akoH HeroTona. MHEepuuanbHbIe
CHUCTEMBI OTCYETA.

Macca tena. Cuna. IlpunHuun cynepno3unmu cwi. Bropoil 3akoH HproToHa
JUI. MaTEpUAIIbHON TOUKHU. Tpetuit 3akoH HpIOTOHA [T MaTepUaIbHBIX TOYEK.

3akoH BceMupHOTro TsroreHud. Cuina tshkectu. [lepBast kocMudeckas CKOPOCTb.

Cuia ynipyroctu. 3akoH I'yka. Bec Tena.

Tpenue. Bunsl TpeHusi (mokos, ckoibkeHus, kadeHus). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHusl CKOJIbKEHUs U cuiia TpeHus nokos. Koagduuuent tpenns. Cuna
COITPOTHUBIIEHUS IIPU ABUKEHUHU TeJa B KUJIKOCTU WJIN rase.

[TocTynarensHOE 1 BpamaTeIbHOE ABUKEHUE a0COIIOTHO TBEPAOTO TEa.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpamieHus. [lnedo cunbl. YcimoBusi paBHOBECHS
TBEPIOIO Tena.

TexHuueckne yCTpOMCTBa U NPAKTUYECKOE TPUMEHEHHUE: TTOAIINUITHUKH, JBUKEHUE
VCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBrieHnEe MHEPLIU.

CpaBHeHUE MacC B3aMMOJEHCTBYIOIINX TEJL.

Bropoii 3akoH Herorona.

N3mepenue cui.

CrnoxeHnue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JepopMariuu.

HesecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U TTAJICHUH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAUEHUS U CKOJIbKCHUSI.

VYcnoBust paBHOBECHS TBEPIOTO Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi

Nzyuenue aBmxeHHs OpycKa M0 HAKIOHHOW TIIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHUJI  YIPYTOCTH, BO3HUKAIOIIMX B NPYKHUHE U
pe3nHOBOM 00pasiie, OT X AehopMaIivH.

HccnenoBanue ycmoBuii paBHOBECUS TBEPIOTO TENA, UMEIOIIETO OCh BPAILICHHUS.
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Tema 3. 3axkonwvl coxpanenus ¢ mexanuke

NmMnynbc MaTepuanbHOM TOUKH (Tesia), CUCTEMbl MaTepHAIbHBIX TOYEeK. Mmysbe
CUJIbI M W3MEHEHHE HMIIyJIbCa TeJa. 3aKOH COXPaHEHUs HUMIIyjlbca. PeakThBHOE
JBH>KCHUE.

Pabota cusbl. MOIIHOCTB CUJTBIL.

Kunernyeckass oHeprus MarepuaqpHOM ToukH. Teopema 00 W3MEHEHUU
KMHETUYECKOU SHEPTUU.

[lorenuuanbHas sHeprus. [loTeHnmanpHas sHEprust ynpyro aepopMupoBaHHOU
npyxuHsbl. [loTeHnnanpHas SHepTys Teja BOJIM3U MOBEPXHOCTH 3€MIIH.

[ToTeHnnanbHBIE U HEMOTEHIUAIbHBIEC CUJTBI. CBA3b paOOTHI HEMOTEHIIUABHBIX CHII
C U3BMEHEHUEM MEXAHUYECKOW SHEPTUH CUCTEMBI T€JI. 3aKOH COXPAHEHUS MEXaHUYECKON
DHEPIUH.

Ypyrue v Heynpyrue CTOJIKHOBEHUS.

TexHuueckrue YCTPOWCTBA U IMPAKTUYECKOE IMPUMEHEHHUE: BOJIOMET, KOIIED,
IIPY>KUHHBIN NIUCTOJIET, IBUKECHUE PAKET.
Jlemoncmpayuu

3aKOH COXpPaHEHHUsI UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

[Tepexo MOTEHIIUATBEHOM YHEPTUN B KHHETUYECKYIO M OOPaTHO.
Yuenuueckuii skcnepumenm, nabopamopmsie pabomol

N3ydenune abCOMIOTHO HEYNPYTOTO yAapa ¢ MOMOUIBIO IBYX OJMHAKOBBIX HUTSIHBIX
MAasITHUKOB.

UccnenoBanue cBs3u pabOThI CHIIBI ¢ U3MEHEHUEM MEXaHMUYECKOW DHEpPTUH Tema
Ha MPUMEPE PACTSHKEHUS] PE3UHOBOTO JKI'yTa.

Pa3nen 3. MouiekyJsipHasi pu3nka 4 TEPMOJUHAMUKA
Tema 1. Ocroébl MONEKYAAPHO-KUHEMUYECKOU Mmeopuu

OCHOBHBIC TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUM M HX OIBITHOE
obocHoBanue. bpoyHoBckoe gnBwxkenue. Jduddysua. Xapaktep ABUKEHUS U
B3aMMO/ICVICTBHS YaCTHUI BelleCTBAa. MOAENN CTPOCHUS Ta30B, KUJIKOCTEN U TBEPBIX TEIN
1 00BSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ITHX Mojesiel. Macca u pa3Mepbl MOJIEKYIL.
KommuectBo Bemectna. [ToctositHHas ABoraapo.

TeruioBoe paBHOBecue. Temmepatrypa U e€ wusMmepenue. lllkama temmeparyp
Ienbcus.

Mogens uaeanbHOoro raza. OCHOBHOE YpaBHEHHUE MOJIEKYJSIPHO-KMHETUYECKOM
TEOPUH UACAIBHOTO ra3a. AOCOMIOTHAS TeMIlepaTypa Kak Mepa CpeaHe KHHeTHUEeCKOU
SHEPrUU TEIUIOBOTO ABMKEHUs 4actull rasza. lllkama temmneparyp KenbBuna. ['azoBbie
3akOHbl. YpaBHeHue MenneneeBa—Knaneitpona. 3akoH Jlanerona. HM3omnporueccsl
B MJICAJIbHOM Ta3e C MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ paduueckoe npencrabienue
U30MPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

Texanueckue ycTpocTBa M MPAKTUIECKOE MPUMEHEHUE: TEPMOMETP, OapoMeTp.
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Jlemoncmpayuu

OnbIThI, JOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIeCTBa, (hoTOrpaduu MOIEKyI
OpPTraHUYECKUX COCTUHEHUN.

OmnpiTel 110 UG GY3UN )KUIKOCTEH U Ta30B.

Mopenb 6pOyHOBCKOTO ABUKCHUSI.

Mogens onbita [lTepHa.

OnbITHI, T0KA3BIBAIOLIME CYIIECTBOBAHUE MEXMOJIEKYIISIPHOTO B3aUMO/ICHCTBHS.

Mopaenb, WUTIOCTpUpYOLIas IPUPOAY IaBJICHHS ra3a Ha CTEHKH COCY/Ia.

OnbITHI, WJUTFOCTPUPYIOIINE YPAaBHEHHE COCTOSTHUS UJI€AJIbHOTO T'a3a, U30IPOLECCHI.
Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi

Omnpenenenre Macchl BO3/lyXa B KJIACCHOM KOMHATe Ha OCHOBE U3MEpPEHH 00bEMa
KOMHATBI, IaBJICHUS U TEMIIEPATypbl BO3lyXa B HEW.

HccnegoBanue 3aBUCUMOCTH MEXY MTApaMETPaMU COCTOSIHUSI Pa3pEKEHHOTO rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmonuHamMuueckass cucTeMa. BHYTpPEHHssI DJHEPrus TEPMOJWHAMUYECKOU
cUcTeMbl M cnocoObl €€ m3MeHeHus. KonuuecTBo TemaoTel M padora. BHyTpeHHss
DHEPrus OJHOATOMHOI'O WACAIBHOIO rasa. Buipl Temsonepenadn: TEIIONPOBOIHOCTD,
KOHBEKIMS, HU3JIy4eHHUE. Y AeNbHAsI TEIUIOEMKOCTh BEHIECTBA. KOJIMYECTBO TEIIIOTHI
IIpU TeIUIonepeIaye.

[TonsiTue 00 agunadbatnoMm npouecce. IlepBrlii 3aKkoH TepMoarHaMuKU. [Tpumenenue
NEPBOr0 3aKOHAa TEPMOJMHAMUKU K H3ompoleccaM. ['paduueckas HMHTEprpeTaius
paboTHI raza.

Bropoii 3akon TepmoarHamuku. HeoOpaTuMOCTh MPOIIECCOB B MIPUPO/IE.

TeroBble MammHbl. [IpuHIMOBL 1eldcTBUS TemioBbIXx MamuH. [IpeoOpa3zoBanus
HHEPTUU B TEIJIOBBIX MalnHaxX. KoadduimeHT noae3Horo 1eicTBUS TEMI0BON MAITHBI.
[Mukn KapHo u ero kod(p@dHIIMEHT MOJE3HOTO JICUCTBHSA. DKOJOTHYCCKHE IMPOOIEMBI
TEIJIO3HEPIETHKMU.

TexHHuuecKue yCTpOWCTBa U MPAKTUYECKOE NPUMEHEHHE: JIBUTaTEIb BHYTPEHHETO
cropanusi, ObITOBOM XOJIOUIbHUK, KOHIULIUOHED.

Jlemoncmpayuu

N3meHeHne BHYTpEHHEH 3HEpruu Tena MpU COBEPUIEHUH PaOOThI: BBUIET MPOOKH
u3 OYTBUIKM TIOJT IEUCTBUEM CXKATOTO BO3/yXa, HarpeBaHue d(pupa B JIATYHHOU TpyOKe
yTEM TPEHHUs (BUIECOAEMOHCTPALINSA).

M3mMeHeHne BHYTpPEHHEN 3HEpruM (Temreparypbl) Tella MpU TEeIUloNepeaaye.

OnwIT M0 aMabaTHOMY PACIIMPEHUIO BO3ayXa (OTBIT C BO3YIIHBIM OTHUBOM).

Monenu mapoBoii TypOWHBI, ABUTATElIs] BHYTPEHHETO CrOpaHus, PEAKTUBHOIO
JIBUTATEJIS.

Yuenuueckuii skcnepumenm, nabopamopuvie pabomul

N3mepenune yaenbHON TeIIOEMKOCTH.
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Tema 3. Aepezammuvie cocmoanusn eeujecmea. Pazoevie nepexoovl

[TapooOpa3oBanue u KoHaeHcauusa. lMcnapenue u kuneHue. AOCOJIOTHAsA H
OTHOCUTENbHAS BIAXHOCTh BO3Ayxa. HaceimeHHbli mnap. VYaenbHas TeruioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPBI KUIIEHUS OT JABJICHUS.

TBépnoe Ttenmo. Kpucrammmueckue u amopdHble Tena. AHHU30TPONHUS CBOWCTB
kpuctaioB. Kuakue kpucrtamuibl. CoBpeMeHHble Matepuanbl. [lnaBnenue wu
KpUCTAIUIM3aIus. Y IebHast TersioTa tiasineHus. CyOmumarusi.

VYpaBHeHUe TETUIOBOTO OaaHca.

TexHnuueckne ycTponCcTBa U MPAKTUIECKOE MPUMEHEHHE: TUTPOMETP U TICUXPOMETP,
KaJOPUMETP, TEXHOJOTUU TIOJYyYEHUS COBPEMEHHBIX MAaTE€pHAOB, B TOM YHUCIE
HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACHIIIICHHBIX MApPOB.

Kunenue npy NoHM>KEHHOM JIaBJICHUH.

CnocoObl U3MEPEHUS BIAXKHOCTH.

Habmoienne HarpeBaHus U IJIABJICHHS KPUCTAITHIECKOTO BEIIECTRA.

JleMOHCTpalus KpUCTaJIoB.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomoi

M3MepeHne OTHOCUTENBHOM BIIaXKHOCTH BO3IyXa.

Pasznen 4. DiekTpoAMHAMHUKA
Tema 1. Inekmpocmamuxa

DJIeKTpU3alus TeA. DJIEKTPUUYECKUU 3apsi. J(Ba BHAa 3JIEKTPUUECKUX 3apsAOB.
[IpoBOAHUKH, TUDJIEKTPUKUA U MOJYNPOBOJHUKU. 3aKOH COXPAHEHUS AJIEKTPUUYECKOTO
3apsija.

Bzaumopeiicteue 3apsaoB. 3akoH Kynona. TodeuHbll SIEKTpUUYECKUN 3apsil.
DnekTpuueckoe noJie. Hanpssk€HHOCTH 3nekTprudeckoro noss. [I[puHiun cynepno3unuu
BJIEKTPUYECKUX TosieH. JIMHNM HaNpsHKEHHOCTH AJIEKTPUYECKOTO TTOJIS.

PabGoTta cun anexkTpocratudeckoro mojis. [lorenmuan. Pa3sHOCTH MOTEHIMANIOB.
[IpoBOAHUKM ¥ JUAPJEKTPUKH B DJIEKTPOCTATHYECKOM TMoje. JludjmekTpudeckas
MPOHUIIAEMOCTb.

OnekTpoéMKocTh. KoHaeHcatop. OIEeKTpOEMKOCTh IUIOCKOTO KOHIEHCATOpa.
DHeprus 3apsH>KEHHOTO KOHJIEHCATOPa.

TexHuyeckne yCTPOHCTBA U  MPAKTUYECKOE MPUMEHEHHE: 3JIEKTPOCKOIL,
ANEKTPOMETP,  DJIEKTPOCTaTHYECKasl  3aluTa, 3a3eMJIEHHE  JJIEKTPONpPUOOPOB,
KOHJIEHCATOP, KOMMPOBAJIBHBIN aIapar, CTPyUHbINA IPUHTED.

Jlemoncmpayuu

YCTpONCTBO M IIPUHIUI AEHCTBUS JJIIEKTPOMETPA.

B3anmoneiicTBre Ha3IEKTPU30BAHHBIX TEN.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEl.

[IpoBOOHUKH B 3JIEKTPOCTATHYECKOM TIOJIE.

DnekTpocTaTHyecKas 3aluTa.

11
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JINBIIEKTPUKH B 3JIEKTPOCTATHYECKOM ITOJIE.

3aBUCUMOCTB NIEKTPOEMKOCTH INIOCKOTO KOHAECHCATOpa OT ILIOIIAIH IIJIaCTHH,
PACCTOSIHUS MEXITY HUMH U JUAJIEKTPUUECKOU MPOHUIIAEMOCTH.

DHeprus 3apsHLKEHHOTO0 KOHJIEHCATOopa.
Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3mepenune 31eKTpOEMKOCTH KOHIAEHCATOPa.

Tema 2. Ilocmoannstii 31exkmpuyeckuiit mox. Toku 6 paznuunvix cpeoax

DJIEKTPUYECKUAN TOK. Y CIOBUS CYIIECTBOBAHUS JIEKTPUUECKOTO TOKA. MICTOUHUKH
tToka. Cuna Toka. [[ocTOsAHHBIN TOK.

Hanpsixenune. 3akon OMa 71 yyacTKa LETH.

DJIEKTPUYECKOE  CONPOTUBIECHHUE.  YIEIBbHOE  CONPOTUBIECHUE  BEIIECTBA.
[TocienoBaTenbHOE, TapaAILIEIbHOE, CMELIAHHOE COSIMHEHNE ITPOBOIHUKOB.

Paborta anexTpuyeckoro Toka. 3akoH J[xoymns—JleHnia. MOIHOCTB 3JIEKTPUYECKOTO
TOKA.

DJIEKTPOJIBUKYIAsi CUJIa U BHYTPEHHEE CONPOTUBICHUE MCTOYHUKA TOKA. 3aKOH
OmMa 17151 ToJTHOM (3aMKHYTOM ) AiekTpuueckoit nenu. KopoTkoe 3aMbikaHue.

DIIEKTPOHHAS MTPOBOJUMOCTD TBEPABIX METATIOB. 3aBUCUMOCTh COMPOTUBIICHUSA
METAJJIOB OT TeMIIepaTypbl. CBEPXIPOBOIUMOCTb.

DIIEKTPUYECKUM TOK B BakyyMme. CBOKCTBA AJIEKTPOHHBIX ITYyYKOB.

[TomympoBonuuku. CoOCTBEHHAsI U TPUMECHAS! TPOBOIUMOCTH TTOJIYITPOBOTHUKOB.
CaoiictBa p—n-nepexoxa. [1oaynpoBoAHUKOBBIE TPUOOPHI.

DIIEKTPUYECKHM TOK B PACTBOPAX U PACILIABAX IJIEKTPOJIUTOB. DIEKTPOJIUTHUECKAS
JTACCOLMALINS. DIEKTPOIIN3.

DJNeKTpU4ecKuil TOK B Tra3zax. CaMOCTOSTENbHBIA U HECAMOCTOSITETIbHBINA pa3psil.
Mounus. [1na3zma.

TexHuyeckue yCTpoHUCTBa M MPAKTUYECKOE MPUMEHEHUE: aMIIePMETP, BOJIBTMETD,
peocTar, UCTOYHUKH TOKa, DJIEKTPOHArpeBaTeIbHbIE MPUOOPHI, SJIEKTPOOCBETUTEIHHBIC
npubOpsl, TEPMOMETP  COMPOTHBICHUS, BaKyyMHBI JHOJ, TEPMHUCTOPHI U
(boTOpE3UCTOPHI, MOTYPOBOTHUKOBBIN U0/, TajlbBaHUKA.

Jlemoncmpayuu

N3MepeHue cuiibl TOKa U HAPSHKEHUSL.

3aBUCHUMOCTb COMPOTUBIICHUS TATUHAPUYECKUX TPOBOJAHUKOB OT JIJTUHBI, IIOIAAH
MOINEPEYHOr0 CEYCHUS U MaTepurala.

CmenanHoe COeTMHEHUE MPOBOTHUKOB.

[IpssMmoe  m3MepeHMe  BIEKTpPOABMXKYLIEW  cuiabl. KopoTkoe  3ambIkaHue
rajgbBaHUYECKOIO 3JIEMEHTA U OLIEHKAa BHYTPEHHETO COMPOTUBJICHUSI.

3aBUCHUMOCTh CONPOTUBIICHUS] METAIIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB IEKTPOIUTOB.

HckpoBoit paspsia v MPOBOAUMOCTD BO3AYXa.

OHOCTOPOHHSISI TPOBOAUMOCTD AUO/A.

12
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Yuenuueckuui sxcnepumenm, nabopamopuvie padbomul

N3yuyenune cMeaHHOro COeIMHEHUSI PE3UCTOPOB.

N3mepeHne 3IEKTPOJBIKYIIEH CHUIIbI HMCTOYHMKA TOKAa M €ro BHYTPEHHETrO
CONIPOTHUBJICHUS.

Hab6nronenue snektposusa.

Me:knpeameTHble CBA3M

N3yuenue kypca ¢pusuku 6a30Boro ypoBHs B 10 kinacce oCylecTBIsSIETCS ¢ y4ETOM
COJIepKaTeIbHBIX MEXIPEAMETHBIX CBSI3€H C KypcaMU MaTeMaTUKH, OWOJIOTUH, XUMUH,
reorpauu ¥ TEXHOJIOTHUU.

Meowcnpeomemnvle nouamusi, CBS3aHHbIE C HW3YYEHHMEM METOJIOB HAy4YHOI'O
MO3HAHMS: SIBJICHHUE, HAYYHBIH (DakT, rumoresa, (pu3nueckas BEITWUYHHA, 3aKOH, TEOPHS,
HaOJII0/ICHUE, SKCIIEPUMEHT, MOICTIUPOBAHUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: penieHUEe CUCTEMbl ypaBHEHUM, JHUHEHHas (yHKUMs, mapadoia,
runepOosa, ux rpaduKyu U CBOMCTBA, TPUTOHOMETPUYECKHE (DYHKIIUU: CUHYC, KOCHHYC,
TAQHT€HC, KOTAHTE€HC, OCHOBHOE TPHUTOHOMETPHUECKOE TOXAECTBO, BEKTOPHI M HX
IPOEKIMU HA OCU KOOPJAHUHAT, CJI0KEHUE BEKTOPOB.

buonocus: mexaHuuyeckoe [BWKEHUE B JKMBOM mnpupone, audpdysus, ocmoc,
TEIUIOOOMEH KHUBBIX OPraHU3MOB (BHIbI TEIUIONEPEAAUH, TEIUIOBOE PAaBHOBECHE),
ANEKTPUUYECKHUE SIBJICHUS B )KUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOECHUE ATOMOB M MOJIEKYJ, MOJb
BELIECTBa, MOJISIpHAsi Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TEJN, MKUAKOCTEH U Ta30B,
AIIEKTPUYECKUE CBOMCTBA METAIUIOB, 3JIEKTPOJUTHYECKAs TUCCOLMALNS, TaJbBaHUKA.

I'eocpaghus: BIa)XHOCTh BO3LyXa, BETPBL, 0APOMETP, TEPMOMETD.

Texnonozus: npeodpa3oBaHUE ABMKEHUN C MCIOJB30BAHUEM MEXAHU3MOB, YUET
TPeHHUS] B TEXHUKE, TOIIMITHUKH, WCIOIb30BaHUE 3aKOHA COXPAHECHUS WMITYJIbCa
B TEXHUKE (pakeTa, BOJAOMET U JApPYyrue), JBUraTeilb BHYTPEHHErO CropaHus, MmapoBas
TypOHuHa, OBITOBON XOJIOAWILHUK, KOHAUIIMOHED, TEXHOJIOTHH MOIYYESHUS COBPEMEHHBIX
MaTepuasoB, B TOM YHCIIE HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH, 3JEKTPOCTaTHUECKas
3aluTa,  3a3€MJIGHHE  JJIEKTPONpPHOOPOB,  KCEPOKC,  CTPYWHBI  MPHUHTED,
AIIEKTPOHATPEBATENbHBIC TPUOOPHI, ITEKTPOOCBETUTEIHHBIC PUOOPHI, TATHBAHUKA.

11 KJIACC
Pa3znen 4. DnekTpoauHAMUKA
Tema 3. Maznummnoe none. IneKMpOMAzZHUMHAA UHOYKUUS

IlocTtosinHble MarauThl. B3ammopaencTBHE NOCTOSHHBIX MAarHuToB. MarumTHOE
nosje. Bekrop MarHUTHOW WHAYKUMH. [IpUHIMII Cynepro3uuyMu MarHUTHBIX I10JIEH.
JIvHnM MarHuTHOM MHAYKIMK. KapThHa JTIMHUI MarHUTHOW MHYKIIUY TTOJISI TOCTOSIHHBIX
MarHuTOB.

MarauTtHoe 1osie npoBOAHUKA C TOKOM. KapTuHa JNMHWNA MHAYKUAH MAarHUTHOTO
TOJISL JUIMHHOTO TIPSAMOTO MPOBOJHUKA U 3aMKHYTOT'O KOJIBLIEBOTO MPOBOJHUKA, KATYIIKH
¢ TokoM. OnbIT Dpcrena. BzanmoaeicTBre MPOBOJHUKOB C TOKOM.
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Cuna Amnepa, €€ MOyJIb U HallpaBJICHUE.

Cuina Jlopenua, €€ MOIyJnb M HalpaBlIeHHE. J[BMKEHHE 3apsSKEHHOW YaCTHUIIbI
B OJIHOPOJIHOM MarHUTHOM 1oJje. Pabora cunsl Jlopenna.

SIBneHHE DIEKTPOMArHUTHOW MHAYKIMHU. [I0TOK BEKTOpa MarHMTHOM WHIYKIIHH.
DNEeKTpOABMKYIIAS CUJIA MHIYKIUHU. 3aKOH AJIEKTPOMArHUTHON HHAyKunu Papajes.

BuxpeBoe »snektpuueckoe mosie.  DNEKTPOABMXKYIIAS  CWiIa  UHAYKIUU
B ITIPOBOJAHUKE, IBHKYILEMCS TOCTYNATEIBHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHnykTuBHOCTB.  SIBIEHME  CAMOMHAYKUMU.  OJJEKTPOABHWKYLIas  CHJa
CaMOWHIYKIIUH.

DHEPrusi MArHUTHOTO MOJIA KATYIIKU C TOKOM.

DIEeKTPOMAarHuTHOE I10JIE.

TexHHYecKkre yCTpPOMCTBAa M MPAKTUUECKOE MPUMEHEHHE: MOCTOSHHBIE MATrHUTHI,
JJIEKTPOMArHUTHI,  JJIEKTPOJABHUIaTENlb,  YCKOPUTENM  DJIEMEHTAPHBIX  YacCTHIL,
WHIYKIIHOHHAS [1€Yb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKIIOHEHHE 3JIEKTPOHHOTO IMyYKa MATHUTHBIM TTOJIEM.

JIuHMM UHAYKIIMA MAarHATHOTO TOJIA.

B3aumopericTBre 1ByX IMTPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIopeHia Ha HOHBI AJIEKTPOJIUTA.

SIBIIeHUE PNIEKTPOMArHUTHOW MHIYKIWH.

[TpaBuno Jlenna.

3aBUCHUMOCTb DJIEKTPOJABWXKYILEW CHJIBI MHAYKUUHA OT CKOPOCTH HW3MEHEHUS
MAarHMTHOTO MOTOKA.

SIBneHne caMOMHIYKIIHH.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3ydyeHne MarHuTHOrO NOJIst KATYIIKHA C TOKOM.

Hccnenoanue AeCTBUS NOCTOSIHHOTO MarHWTa HA PaAMKy C TOKOM.

UccnenoBanue siBieHUs 3JIEKTPOMATHUTHOM UHAYKIIHH.

Pa3znen 5. KosieOanusi 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmpomazHumHvle KOAe0anus

Konebarenbhas cucrema. CBOOOIHBIC MeXaHUYECKHUE KoJjieOaHusl. ['apMoHnUecKre
kosnebanus. [lepuon, yactora, amminTyna u ¢asza koiedanuil. [IpyXKuHHBIN MasgTHUK.
MareMaTtruecknii MasTHUK. YpaBHEHHWE TapMOHHMUYECKuX Konebanwii. [IpeBpamienue
HHEPrUM MPU TAPMOHUYECKUX KOJICOAHUSAX.

Konebarenbupiit KOHTYp. CBOOOIHBIE STIEKTPOMArHUTHBIE KOJIEOAHUS B UACATHHOM
K0JIe0aTeTbHOM KOHTYpe. AHAIOTHUSI MEXIY MEXaHUYECKUMHU W AJICKTPOMATrHUTHBIMU
koneOanusimu. dopmyna TomcoHna. 3aKkoH COXpaHEHHUS DJHEPruu B HUACAIBHOM
K0J1e06aTeTbHOM KOHTYPE.
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[IpencraBnenne o 3aTyxamMMX KoJieOaHUSIX. BBIHYXIEHHbIE MEXaHHUYECKHE
Kojebanus. Pezonanc. BeiHyXIeHHbIE 2JIEKTPOMArHUTHbIE KOJeOaHuUs.

IlepemenHsblil Tok. CHHYCOMIANBHBIN MEPEMEHHBIN TOK. MOIIHOCTh NEPEMEHHOIO
TOKa. AMITUTYTHOE U IEUCTBYIOIIEE 3HAUCHHUE CUJIBI TOKA U HAIIPSDKEHUS.

Tpancpopmarop. I[lpomsBoacTBO, Tepemada W MOTPEOIICHHWE DIICKTPHUCCKOU
DHEPrUU. OKOJIOTMYECKHE PHUCKUM IIPU MPOU3BOJCTBE 3IIeKTpos3Hepruu. Kymerypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUU B IOBCEAHEBHOM KU3HMU.

TexHuyeckue ycTpoucTBa U NPAKTUYECKOE IPUMEHEHUE: DIEKTPUUECKUN 3BOHOK,
reHepaTop MEPEMEHHOr0 TOKA, TMHUU AJIEKTpoInepeaay.
Jlemoncmpayuu

Uccnenoanne mapamMeTpoB KojeOaTeIbHONW CUCTEMBbl (NMPY>KUHHBIA WU
MaTEMaTUYECKU MASITHUK).

Habnronenue 3aryxaromumx KojieOaHui.

UccnenoBanue CBOMCTB BEIHYKICHHBIX KOJICOaAHUH.

Habmronenue pezonanca.

CB0OOAHBIE 3JIEKTPOMArHUTHbIE KOJIEOAHMUS.

OcmwinorpaMMbl — (3aBUCUMOCTH  CHJIBI TOKa M HalpsDKEHHUS OT BPEMEHH)
JUTSL JIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3onanc nmpu  1mOCIEIOBAaTENbHOM  COEAMHEHUM  PE3UCTOpA,  KaTyLIKU
VMHIYKTUBHOCTH U KOHJEHCATOpa.

Mopeinb TMHUM 3JEKTPOIIepeaauH.
Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi

HccnenoBanue 3aBUCMMOCTH NIEPUOAA MAJIBIX KOJIEOaHUM rpy3a Ha HUTH OT JITUHbI
HUTHU U Macchl Ipy3a.

HccnegoBanue nepeMeHHOro TOKA B LIENU U3 MOCIEA0BATEIbHO COETMHEHHBIX
KOHJIEHCATOpa, KaTyLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpoMazZHunHble 60JIHbL

Mexannueckue BOJHBI, ycioBusi pacnpoctpanenus. llepuwon. CkopocTb
pacnpocTpaHeHus U AjMHa BoJaHbIL. [lonepeunsie u mpoosibHbIe BOIHBL. MHTEpdepenius
U AU pakius MEXaHUYECKUX BOJH.

3Byk. CkopocTb 3ByKa. I poMKkocTh 3ByKa. BricoTa Tona. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. YCJIOBUS M3ITYyUYECHUS! DSIECKTPOMATHUTHBIX BOJIH.
B3aumnasi opuentanus BektopoB E, B, vV B smekTtpomarnutHoil BosiHe. CBOMCTBa
AJIIEKTPOMArHUTHBIX BOJH: OTPAKEHUE, MpEIOMIICHUE, NoJsgpu3alus, AudpaKuus,
uHTepdpepeHius. CKoOpocTh JEKTPOMArHUTHBIX BOJIH.

[[lkama SJEKTPOMAarHUTHBIX BOJIH. [IpuMeHEHuME SIEKTPOMArHUTHBIX BOJIH
B TEXHUKE U OBITY.

[IpuHMnBEI paguoCBA3U U TeleBUAeHU. Pagunonokanus.

DNEeKTPOMArHUTHOE 3arpsI3HEHNE OKPYKAIOLEN CPEIbI.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHE. MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJIbTPAa3BYKOBAs JIMATHOCTMKA B TEXHHKE MW MEIUUHHE, pajap,
pamuonpuéMHHUK, TeIEeBU30p, aHTeHHa, TenedoH, CBU-nieys.
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Llemoncmpayuu

OOpa3oBaHue U pacrpoCcTpaHEHHUE MONEPEUHBIX U MPOJI0JIBHBIX BOJIH.

KoneOmtomnieecst T€10 Kak HICTOYHUK 3BYKa.

Habmoienue otpaskeHus U IpeJoMIICHUS] MEXaHUYECKUX BOJIH.

Habmtonenue nureppepeHunu u qudppakiuu MEXaHUYECKUX BOJIH.

3BYKOBOM pe30HAaHC.

HabutoieHue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJI0M M 4acTOTOM
KoJIeOaHMil.

HccnenoBanue CBOWCTB 3JEKTPOMAarHUTHBIX BOJH: OTPaXEHUE, MPEIOMIIEHUE,
noJisipu3anys, 1udpakuus, uHTepdepeHITHs.

Tema 3. Onmuka

I'eomerpuyeckas ontuka. [IpsimosinHelHOE paclpoOCTpaHEHNUE CBETA B OJTHOPOHOM
cpene. Jlyd ceeta. ToueyHbI HICTOYHUK CBETA.

OtpaxkeHre cBeTa. 3aKOHbl OTpaxeHus cBeTa. llocTpoeHune u300paxeHui
B ITOCKOM 3€pKaJIe.

[Ipenomnenue cBeTa. 3aKOHBI TPEIOMIICHHS CBeTa. AOCOJIIOTHBIN TMOKa3aTelb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbIi  yroa MOJHOTO
BHYTPEHHETO OTPAKECHUS.

Hucnepcust ceeta. CinoxHbIi cocTaB 6enoro ceta. L[Ber.

Cobuparome 1 pacceuBaronue JUH3bl. ToHKas nuH3a. POKYCHOE pacCTOSHUE U
onTHYECKas cuia TOHKOW JuH3bL. [locTpoeHue wu300pakeHHl B CcOOMpaOIIUX U
pacceuBaromux JinH3ax. PopMysa TOHKOM JIMH3BL. Y BEJIMUCHUE, JaBAEMOE JIMH30M.

[Ipenenbl TPpUMEHUMOCTH TEOMETPUUECKOUM ONITHUKH.

BonnoBas onrtuka. Mutepdepennus cBera. KorepeHTHbIE MCTOUYHHUKU. Y CIOBUS
HaOJI0JICHUS] MAaKCUMyMOB M MHUHHUMYMOB B HMHTEP(PEPEHIIMOHHON KAapTUHE OT JBYX
cuH(}A3HBIX KOTE€PEHTHBIX UCTOYHUKOB.

Hudpakuus ceta. Judpakimonnas pemérka. YcaoBue HaOJIOACHHS TIaBHBIX
MaKCHUMYMOB TIPH MMaJICHUA MOHOXPOMATHYECKOTO CBETa Ha AUPPAKIIMOHHYIO PEIIETKY.

[Tonsipusanus cera.

TexHuyeckue ycTporcTBa U MPAaKTHUECKOE MPUMEHEHHE: 0UKH, JTyTia, poToanmapar,
MPOEKIIMOHHBIN amnmapar, MUKPOCKOII, TEJIECKON, BOJOKOHHAS ONTHKA, AUPPAKIMOHHAS
pelIETKa, MOJIAPOUL.

Jlemoncmpayuu

[IpssMonMHENHOE  paclIpoOCTpaHEHHE, OTPAKEHUE U MPEJOMIICHHE CBETA.
OnTuueckue npuOopsI.

[TonHoe BHyTpeHHEE oTpaxkeHue. Mojienb CBeTOBOIA.

HccnenoBanue cBONCTB M300pakeHUH B JIMH3AX.

Mopenn MUKpOCKoma, TEJIECKOIA.

Ha6nronenue narepdepeHimm creTa.

Ha6nronenue nudpakmum creta.

Ha6nronenue nucnepcuu cBeTa.
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[Tony4yeHue cnekTpa ¢ HOMOILBIO PU3MBI.
[Tomyuenue criekTpa ¢ MOMOUIBIO TU(PPAKINOHHON PEIIETKH.
Habutoienue nossipusanuu cBera.

Yuenuueckuii sxcnepumenm, 1adopamopivie pabomul
N3mepenue nokasaresns NpeJoMIICHUs CTEKIIA.
HccnenoBanue cBOMCTB M300pa)KEeHUI B IMH3aX.
HaGnronenue nucnepcuu cBera.

Pa3nes 6. OcHOBBI CeHAJIBLHO TEOPUH OTHOCUTEIbHOCTH

I'paaniel IPUMEHMMOCTH KJIACCHYECKOM MexaHuku. llocTymarel cnenuanbHOU
TEOPUU OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH CBETa B BaKyyMe,
MIPUHIIUIT OTHOCUTEIBHOCTH DUHIITEWHA.

OTHOCHUTENIBHOCTh OJHOBPEMEHHOCTH. 3aMEUICHUE BPEMEHUM U COKpAIEHUE
JUTUHBI.

OHeprus U UMITYJIbC PEISATUBUCTCKON YaCTHULIBI.

CBs13b Macchl ¢ 3HEPIUEN U UIMITYJIbCOM PENSITUBUCTCKON YaCTULIBI. DHEPTUS IIOKOS.

Pasznen 7. KBanroBasi pusuka
Tema 1. Dnemenmol K6AHM OGO ONMUKU

®otonbl. Popmyna [lnanka cBs3u 3HEpruu QPOTOHA C €ro YacTOTOM. DHEpPrus u
UMITYJIbC (POTOHA.

OtkpeiTiie U uccinenoBanue (ororddexra. Omnbitet A.I'. CronmeroBa. 3aKOHbBI
doToapdexra. YpaBuenue OiHmTeitHa M Qororddexra. «KpacHas rpaHuIa»
dboToaddexra.

JlaBnenue cBera. OnbiTel I1.H. JIcGenena.

XHUMHYECKOe IeHCTBHE CBETA.

TexHuyeckre yCTpOWCTBA W  MPAKTUYECKOE TMPUMEHEHHE: (DOTORIEMEHT,
dboTOMATUMK, COTHEUHAs OaTapesi, CBETOINOI.

Jlemoncmpayuu

®o1o3((HeKT Ha yCTaHOBKE € IIMHKOBOM MJIACTUHOM.

Uccnenosanue 3akoHOB BHelTHETo poTtorddekra.

Ceeroauon.

Conneunas 6aTapes.

Tema 2. Cmpoenue amoma

Mopens aroma Tomcona. OmbiTel Pesepdopma mo paccesHUIO —0-4acTHIIL.
[Tnanerapuas monens aroma. [loctynatel bopa. M3nydenue u nornouieHue GoTOHOB MpU
IepeEX0/Ie aTOMa C OJJTHOTO YPOBHS SHEPTUH Ha Apyrou. Bunel ciektpoB. CrieKTp ypOBHEN
DHEPIUM aToOMa BOAOPOLA.

BonnoBbeie cBoiictBa yactuil. Bosnbl ne bpoina. KopnyckynspHo-BOITHOBOM
JyaJIu3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3JIyUYECHHE.

TexHuyeckne ycTpoucTBa M MPAKTUYECKOE NMPUMEHEHUE: CHEKTPAJbHbIA aHaN3
(CeKTpOCKOIT), 1a3ep, KBAHTOBBIN KOMITBIOTED.
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Llemoncmpayuu
Monens onsita Pesepdopna.
Onpenenenue JIMHBI BOJIHBI Jla3epa.
Habmronenue nmuHeM4aThIX CIIEKTPOB U3TYICHUS.
Jlazep.

Yuenuuecxuii sxcnepumenm, 1abopamopisie pabomol
Habmronenue nuHe4aToro cnekTpa.

Tema 3. Amomnoe sopo

OKCIEpUMEHTBI, JIOKA3bIBAIOIIUE  CJOKHOCTh CTpOCHHS siapa. OTKpbITHE
panuoaktuBHOCTH. OmbIThl Pesepdopra mo ompeaeneHuio cocTaBa pagloaKTHUBHOTO
u3nydenus. CBoicTBa anbda-, OeTa-, ramma-u3nydeHus. BiusHue pagnoakTMBHOCTH Ha
YKVBBIE OPTAHU3MBI.

OtkpeiTHE TpoTOHAa W HeWTpoHa. HykionHas wmozens sapa [elizeHOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sapa. M30tomnsl.

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

DHeprus CBA3M HYKJIOHOB B siipe. SnepHbie cuibl. JledekT macchl sipa.

Anepnsie peakuun. [lenenue u cuHTE3 AIEP.

SAnepubrit peakrop. TepmosinepHbiii cuntes. [Ipo6iieMbl U MEPCHIEKTUBHI SACPHOM
DHEPreTUKHU. DKOJIOTHYECKUE ACIIEKTHI SIACPHON SHEPIrEeTUKH.

DneMeHTapHble YacTulibl. OTKPBITHE TO3UTPOHA.

Meroabsl  HAOMIOAEHWST M PETUCTPALMM  3JEMEHTApHBIX  YACTHII.

dyHaMeHTaNIbHbBIE B3aUMOJICHCTBUA. EAMHCTBO (hr3ndeckoil KapTHHBI MUpA.

TexHHUecKue YCTpOMCTBA M IPAKTHYECKOE INPUMEHEHHE: A03UMETp, Kamepa
Bunbcona, simepHbiii peakTop, arToMHas oomoa.
Jlemoncmpayuu

CU€TurK MOHU3HUPYIOIINX YaCTHII.
Yuenuueckuii skcnepumenm, nabopamopmsie pabomsi

UccnenoBanue TpekoB 4acTUIL (110 TOTOBBIM (oTorpadusim).

Pa3nen 8. JjeMeHTHI ACTPOHOMUU U ACTPOPU3UKHU

Orarbl pa3BUTUA aCTPOHOMHUH. [IpuKIIagHOE 1 MUPOBO33PEHYECKOE 3HAUECHUE
aCTPOHOMMUH.

Bun 3Bé3nHoro He6a. Co3Be3nus, spKue 3BE3/IbI, INIAHETHI, UX BUAMMOE JBUKEHUE.

Conneunas cucrtema.

Counnne. CosiHeuHas akTUBHOCTh. MlcTounnk sHeprun CosiHIA 1 3BE3/1. 3BE3IBI, UX
OCHOBHBIE XapaKTEPUCTHKU. J[MarpamMmma «CHeKTpaIbHbIN KJIACC — CBETUMOCTBY. 3BE3/bI
TJIABHOM IOCJIEI0BATEIBHOCTH. 3aBUCUMOCTD «MAacca — CBETUMOCTB) JUIS 3BE3]T TJIABHOM
1ocJIeI0BaTENbHOCTH. BHyTpeHHee cTpoeHue 3BE34. (COBpEMEHHbBIE NPEICTABICHUS
0 MPOUCXOXKACHUH U 3BOIoUMH COoJHIA U 3BE3/. DTallbl )KU3HU 3BE3].

Muneunsiii [1yTs — Hama ["anaktuka. [Tomoxenue u nerkenue CoiiHua B ['anakTuke.
Tunel ranaktuk. Paguoranaktuky u kBasapsl. YEpHBIE AbIPHI B sAIpaxX rAJIAKTHK.
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Bcenennas. Pacmmpenue Bcenennoi. 3akon Xa06ma. Pa30eranue rayiakTHK.
Teopus bonbiioro B3peiBa. PEIMKTOBOE U3TyYEHHE.

Macmrabnas ctpykTypa Beenennoit. MeTaranakTuka.

Hepeménnsie mpoOaemMbl aCTPOHOMHUH.
Vuenuueckue nabnrooenus

HaGnronenuss HEBOOPYXEHHBIM TJ1a30M C  HCTOJIL30BAHHEM KOMIIBIOTEPHBIX
MIPWIOKEHUH ISl OTIPEIETICHUS TTOJIOKEHUS HEOSCHBIX OOBEKTOB Ha KOHKPETHYIO JaTy:
OCHOBHBIE c03Be3A1s1 CEeBEPHOIo MOIyIIapHsl U SIPKUE 3BE3BI.

Habmronenus B Teneckon Jlynsl, muaner, Mieunoro I[lyTu.

O0o0maroLIee NOBTOPEHUE

Ponb ¢u3uku u aCTpOHOMUM B SKOHOMUYECKOM, TEXHOJIOTUYECKOU, COITUATBLHON U
THUYECKON cdepax AeSITeIbHOCTH 4YeJIOBEKa, pojib U MECTO (PU3MKU U acCTPOHOMHUU
B COBPEMEHHOM Hay4HOH KapTHHE MHUpA, POJb (PU3MUECKON T€Opuu B (OPMUPOBAHUU
NPEACTAaBICHU O (PU3NYECKON KapTUHE MHUpPA, MECTO (PU3NYECKOW KAPTUHBI MHUpA
B OOIIIEM psily COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IPECTaBICHUN O IPUPOJIE.

MexnpeaMeTHbie CBSA3H

Nzyuenue kypca ¢pusnku 6a30Boro ypoBHs B 11 kitacce ocymiecTBiIsieTcst ¢ y4éToM
COJIepKaTEIbHBIX MEKIIPEAMETHBIX CBSI3€M C KypcaMy MaTEeMaTUKH, OMOJIOTUH, XUMUU,
reorpaduu U TEXHOJIOTHUHU.

Meowxcnpeomemnvie nowsimusi, CBSI3AHHBIE C M3YYEHHEM METOAOB HAYYHOTO
NO3HAHUSA: SIBJICHUE, HAYYHBIM (QakT, runores3a, puanyeckas BEIMYUHA, 3aKOH, TEOPUS,
HaOJII0/IEeHUE, SKCIIEPUMEHT, MOACITIUPOBAHUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelieHne CUCTEMbl YPaBHEHHMM, TPUTOHOMETPUUECKUE (PYHKIIMU:
CUHYC, KOCHHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUI'OHOMETPUYECKOE TOXKIECCTBO,
BEKTOpPbl M HX IMPOEKLUHUM Ha OCH KOOPAMHAT, CIIOKEHHUE BEKTOPOB, IPOU3BOJHBIC
AJIEMEHTAPHBIX (PYHKIMH, TPU3HAKH MOJ00UsI TPEYTOJILHUKOB, ONpEIeTICHUE TIIOMIAIN
II0CKUX (huryp u o0bEMa Te.

buonocus: anexrpudeckue sIBICHUS B )KUBOM MPUPOJE, KOJdeOaTeNbHbIE JBUKEHUS
B JKUBOM MPUPOJE, OINTUYECKUE SBJICHUS B KUBOM MPUPOAE, ACUCTBUE paAUALINU
HA )KUBBIE OPTAaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsA CTPYKTYpa TBEPIBIX TE,
MEeXaHU3Mbl 00pa30BaHUs KPUCTAIIMYECKON pEeIETKU, CIIEKTPaIbHbIN aHAN3.

l'eoecpagus: mMarHUTHBIE TIONIOCA 3EMJIH, 3aJI€KH MArHUTHBIX Py, (GoTrochEmka
36MHOU NIOBEPXHOCTH, IIPEACKA3aHUE 3EMIICTPSICEHUM.

Texnonoeus: JAHUM  DJIEKTpOINEpenad, TIEHEpaTop  IEPEMEHHOIO  TOKa,
DJIEKTPOABUTATEIb, UHAYKIIMOHHA I1€4b, pajap, paaguonpuEMHUK, TEIEBU30p, AHTECHHA,
tenedoH, CBY-neub, NpPOEKUMOHHBIM amnmapar, BOJOKOHHAS OINTHUKA, COJHEYHAs
Oarapes.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueObHoro mnpenmera «®Pu3nKa» Ha YpPOBHE CpEAHEro OOIIero
oOpa3oBaHusi (0a30BBIM YpPOBEHB) JOKHO OOECIEUUTh JOCTHIKEHHE CIICTYIOIINX
JMYHOCTHBIX, METAPEIMETHBIX U TTPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3ynbTaThl OCBOCHHS YydeOHOro mnpeamera «Du3nKay HAOIKHBI
OTpakaTb ~ TOTOBHOCTh ¥ CIOCOOHOCTh  OOYYarOIIMXCS ~ PYKOBOJCTBOBATHCS
cOpMUpPOBAHHOM BHYTPEHHEW TMO3UIMENH JIMYHOCTH, CHUCTEMOW I[EHHOCTHBIX
OpUEHTAIINH, TO3UTUBHBIX BHYTPEHHUX YOCKICHUM, COOTBETCTBYIOIIUX TPAAUIIMOHHBIM
IEHHOCTSIM POCCHICKOrO0 OOIIeCTBa, paCIIUPEHUE >KU3HEHHOTO OIbITa U OIbITa
JNESATEIbHOCTH B TMPOLECCE PEeANN3alMi OCHOBHBIX HAIIPaBJICHU BOCIHUTATEIBHOM
JESITENbHOCTH, B TOM YHCJIE B YaCTHU:

1) rpaIaHCKOro BOCIIMTAHUS:

c(OPMHUPOBAHHOCTh T'PAXKIAHCKON MO3UIMHM O0YYaIOLIErocsi Kak aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUIMCKOI0 OOIIECTBa;

MIPUHATHE TPaJULIIOHHBIX 0O0LIEYeIOBEYECKUX T'YMaHUCTHYECKUX 51
JEMOKPATUYECKUX LIEHHOCTEN;

FOTOBHOCTb BECTU COBMECTHYIO JEATEIIBHOCTb B HHTEpPECAX TIPAKAAHCKOIO
oOlL1ecTBa, y4acTBOBATh B CAMOYIIPABIEHUHU B 00pa30BaTEIbHON OpraHU3aliiy;

YMEHHE B3aUMOJCHCTBOBATH C COLMATIbHBIMUA MHCTUTYTAMHU B COOTBETCTBUU C UX
GYHKIUSIMY ¥ Ha3HAYCHHUEM;

TOTOBHOCTb K TYMAHUTAPHOU W BOJIOHTEPCKOU AEATEIBHOCTH;

2) NATPHOTHYECKOTO BOCTIMTAHUS S
c(hOpPMHUPOBAHHOCTH POCCUMCKON IPakIaHCKOW UJIEHTUYHOCTH, ATPUOTU3MA;
LHEHHOCTHOE OTHOIIEHUWE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHIKEHUSM
POCCUICKUX YYEHBIX B 00J1aCTH (PU3UKHU U TEXHUKE;

3) AyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS :

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMS, THYECKOTO ITIOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYaIllMi0 W TPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYACh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJIE B
JEATEIIbHOCTU YYEHOT0;

OCO3HAHME JTUYHOTO BKJIa/Ia B TOCTPOEHUE YCTOWIMBOTO OYAYIIEro;

4) 3¢TEeTHYECKOr0 BOCIIUTAHUS:
ACTETUYECKOE OTHOIIIEHUE K MUPY, BKIIFOYAsl ICTETUKY HAYYHOTO TBOPYECTBA,
npucyiero Gu3n4eckoi Hayke;
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5) TpPy10BOT0 BOCIIUTAHUSI:

WHTEpEC K pa3NnyHbIM cepam mpodecCHOHATEHON AESITEIBHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (DM3UKOH M TEXHUKOW, YMEHHE COBEPIIaTh OCO3HAHHBIN BBIOOp OyIyIIeH
npodeccun u peaaTu30BbIBATh COOCTBEHHBIC KU3HECHHBIC TIJIAHBI,

TOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHUIO U caMOOOpa30BaHUIO B 00J1aCTH (PU3HKHU
Ha TPOTSHKEHUN BCCH JKU3HU;

6) 3K0JI0rH4ecKOro BOCIUTAHNA:

c(OPMUPOBAHHOCTH IKOJIOTHUECKOHN KyIbTYPhI, 0CO3HAHUE TII00aTBHOTO XapaKTepa
HKOJIOTUYECKUX MPOOIIeM;

TUIAHUPOBAHKE U OCYILECTBIICHUE ICHCTBUI B OKpY’KAIOIIEH Cpe/ie Ha OCHOBE
3HaHUS 1eNIeH YCTONYNBOTO pa3BUTHUS Y€JIOBEUYECTBA;

Pacmmpenue ombITa NesSTENTbHOCTH 3KOJOTHYECKOW HAMpPaBICHHOCTH HAa OCHOBE
UMEIOIINXCS 3HAHUH 110 (PU3UKE;

7) HEHHOCTH HAYYHOT'0 MO3HAHMA:

c(OpPMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS (PU3UUECKON HAYKH;

OCO3HAHHUE LIEHHOCTH HAyYHOMW JIEATEIBHOCTH, TOTOBHOCTh B IIPOLIECCE U3YyUCHHUS
(GU3MKKM  OCYIIECTBISITH  MPOEKTHYD M HUCCJEAOBATEIbCKYIO  JESATEIbHOCTb
WHIUBUIYAJIBHO U B TPYIIIE.

METAINIPEIMETHBIE PE3YJIbTATbDI

IHo3HaBaTebHbIC YHUBEPCAJbHbIC Y4eOHbIC ACHCTBUS
ba3zoBble 1oruyecKkue JeHCTBUA:

CaMOCTOSTENbHO (OPMYIHPOBATh M aKTyaJIM3UPOBAThH MPOOJIEMy, paccMaTpUBaTh
€€ BCECTOPOHHE;

OIpCACIIATD HEIN ACATCIIBHOCTH, 3a1aBaThb IIapaMCTPbl U KPUTCPHUH UX JOCTHIKCHUA,

BBIABJIATH 3aKOHOMCPHOCTH MW IIPOTHUBOPECUUSA B PpaCCMATPHUBACMBIX (1)I/ISI/I‘ICCKI/IX
ABJICHUAX

pa3pabarpiBaTh IUIAH peELICHUs] NPOOJEeMbl C Y4ETOM aHaJIUu3a WMEIOIIMXCS
MaTEepHAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTHb KOPPCKTUBLI B ACATCIIbBHOCTb, OICHUBATL COOTBCTCTBUC PC3YJILTATOB
oeiiaM, OOCHUBAThL PUCKH HOC.TIG)ICTBI/Iﬁ ACATCIBHOCTH,

KOOPAWHHUPOBATE W BBHIIIOJHATD pa60Ty B YCJIOBHAX PCAJIIBHOI'O, BUPTYAJIbHOI'O U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBHS;

pa3BUBAaTh KPCATHUBHOC MBIIIJICHUC IIPKU PCIICHNUHN )KN3HCHHBIX HpO6J’I6M.

Ba3oBhIe uccienoBarejabcKue AeiCTBYA .

BJIaJICTh HAYYHOM TEPMHUHOJIOTMEH, KIIOUYEBBIMU TMOHATUAMH H METOJaMU
buznyecKoil HayKu;

BJIaJICTh HAaBBIKAMHU Y4YEOHO-HCCJIEIOBATEIbCKOM W MPOEKTHOW JEATEIbHOCTH
B obOnactu (pu3uKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbBHOMY TTOUCKY
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METOJIOB PEIICHU 3a/1a4 (PU3NIYECKOTO COAEPIKAHUS, TPUMEHEHUIO PAa3IMYHbIX METO/IOB
NO3HaHMS;

BJAaJE€Th BUJAMH JIEATEIbHOCTH IO IIOJYYEHUIO HOBOIO 3HAHUS, €ro
UHTEPIIPETALNY, IPEOOPA30BAHUIO U MPUMEHEHUIO B PA3IMUHBIX YYEOHBIX CUTYalUsX,
B TOM YHCJIC TIPU CO3JaHUH YI€OHBIX MPOEKTOB B 00JIaCTH (PU3UKH,

BBISIBJIAATh IPUYMHHO-CJICICTBEHHBIE CBS3U U aKTyaJU3HpPOBATh 33/1a4y, BbIIBUTATh
TUINOTE3Y €€ pEelIeHNs, HAaXOJUTh ApIYMEHTHI JUIsl I0Ka3aTeNIbCTBA CBOMX YTBEPKIACHUM,
3aJ1aBaTh apaMeTPbl U KPUTEPUU PELLICHUS;

AHAJIM3UPOBATh MOJIYYCHHBIE B XOJE PELICHUS 33aud pPe3yJbTaThl, KPUTHUYECKU
OLICHMBATbh UX JJOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTh U  (OpMyJIupoBaTh COOCTBEHHBIE 3aJadyd B  0Opa30BaTEIbHOU
NEeSATEIbHOCTH, B TOM YHCIIE IPU U3YYCHUH (PUHKY;

J1aBaTh OLICHKY HOBBIM CUTYallUsM, OLIEHUBATh TPUOOPETEHHBIN OIBIT;

YMETh MEPEHOCUTh 3HaHUA N0 (QHU3MKE B  NPAKTUYECKYIO  0O0JACTb
KU3HEIEATEIIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE UJIEH, TPEAJIaraTh OPUTHHAIIBHBIE MOJX0/IbI U PELLICHUS;

CTaBUTh NMPOOJIEMBI U 3a/1a4H, JOIYCKAIOLIUE aJIbTEPHATUBHBIE PEIICHUS.

Padora ¢ unpopmanmeii:

BJa/IeTh HaBBIKAMH TOJY4YeHHs HWHPOpPMAIMH  (PU3UIECKOTO  COACPKAHUS
U3 MCTOYHHMKOB pa3HBIX THUIIOB, CaMOCTOSITEIbHO OCYLIECTBIISITh IOMCK, aHaJU3,
CUCTEMATHU3alMI0 W MHTEPHpPETAluI0 HHPOpPMAIMM pa3jIMYHbIX BUAOB U (HopMm
IPE/ICTaBIICHNUS;

OILICHMBATh JIOCTOBEPHOCTh WH(OPMAIINH;

UCIOJb30BaTh CPEACTBa MH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJIOTHM
B pEIICHHWH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX ¥  OpPraHHW3AIlMOHHBIX 33734
c coOmogeHueM TpeOOBaHUM DJPrOHOMUKH, TEXHUKU O€30MacHOCTH, THUTHEHBI,
pecypcocOepexeHusi, MPaBOBBIX M OSTUYECKUX HOPM, HOPM HH(POPMAIMOHHOM
0e301acHOCTH;

CO3/1aBaTh TEKCThI (PU3MUECKOTO COACpN aHMs B Pa3IMUHBIX (opMmaTax c y4€ToMm
Ha3HAuYeHUs HMHPOpPMALMU U LENEBOM ayJIUTOPHM, BBIOMpas ONTHUMAIbHYIO (QopMy
MPE/ICTABIICHUS U BU3YAIH3aLIUU.

KomMMmyHuKaTHBHBIC YHUBEpPCAJIbHbIC Y4eOHbIC NCCTBHS:
OCYIIECTBJIATH OOIIEHNE HA YPOKax (PU3UKHU M BO BHE-YPOUHOU €SI TEIbHOCTH;
pacino3HaBaThb IIPCAIIOCHIIKH KOH(bJ'II/IKTHBIX CI/ITyaHI/Iﬁ U CMATYATh KOH(bHHKTBI;
paSBépHYTO N JIOTUYHO H3JIaraTb CBOXO TOYKY 3PCHUA C UCIIOJIBb30BAHUCM SA3BIKOBBIX
CpPEICTB;
MOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHON U HHIUBUAYaIbHOM paboThI;
BBIOMpATh TEMATUKY U METOIbI COBMECTHBIX JCMCTBUM C yU4ETOM OOIINX UHTEPECOB,
1 BO3MOXKHOCTEH KaXXa0ro 4jc€Ha KOJIJICKTHUBA,
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MPUHUMATH LEJIM COBMECTHOU JEATEIIBHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH
JICUCTBUA M0 €€ TOCTHKEHUIO: COCTABIIATH IUIAH JIEUCTBHUM, PACHPEAECHATH POJIU C YUETOM
MHEHUW y9aCTHUKOB, OOCYKJIaTh PE3yIbTaThl COBMECTHOM pabOTHI;

OLICHMBATh Ka4e€CTBO CBOETO BKJIa/Ja M KaXKJOTO y4YaCTHMKA KOMAaHJIbI B OOIIMii
pe3yabTarT Mo pa3padOTaHHBIM KPUTEPUSIM;

npe/yiaraTb HOBBIE TIPOEKTHI, OLICHUBATh MAEU C T[O3UIUU HOBU3HBI,
OPUTMHAIIBHOCTH, MMPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh MMO3UTUBHOE CTPATETMYECKOE MOBEICHUE B PA3JIUYHBIX CUTYaLUSX,
MPOSIBJISITH TBOPYECTBO U BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

PerynsiTuBHble YyHMBepPCaJbHbIC Y4eOHbIC eHCTBUA
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIISATh [I03HABATEIbHYIO JESATENILHOCTD B 00J1aCTH (PU3UKU
U aCTPOHOMHH, BBIABISATH HPOOJIEMBbI, CTaBUTh U (QOPMYJIUPOBATH COOCTBEHHbIE
3a]1aui;

CaMOCTOATENIBHO COCTAaBIIATh IUIAH PEUICHUS PAaCUETHBIX M KA4ECTBEHHBIX 33]1a4,
IUIaH  BBIMOJHEHUS MPaKTUYECKOM paboThl € Y4ETOM HMEIOMIMXCA PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEATIOUYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYalLlUsM;

paciupsaTh paMKU y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHHUI;

JienaTh OCO3HAHHBINA BEIOOP, ApryMEHTUPOBATh €r0, OpaTh Ha ce0s1 OTBETCTBEHHOCTh
3a pelIcHHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CIocOOCTBOBAaTh (POPMUPOBAHUIO M MPOSBICHUIO 3PYAMIIMU B 00JacTU (PU3KKH,
MOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOIIMOHAIbHBIA HHTEJIJIEKT:

JlaBaTh OLICHKY HOBBIM CHUTYaIllUsIM, BHOCHUTh KOPPEKTHUBBI B JESATEIHHOCTD,
OIIEHUBATh COOTBETCTBHUE PE3YIHTATOB IEIISIM;

BJIaJIETh HaBbIKAMH MO3HABATEILHON pedIeKCUHN KaK OCO3HAHUS COBEPIIIAEMbIX
JIEVCTBUM U MBICIIUTENIBHBIX POLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;

UCIIOJIb30BaTh NPUEMBI pedIeKCUU JJIsI OIEHKU CUTYyalluu, BBIOOpAa BEPHOTO
pelieHus;

YMETh OLICHUBATH PUCKH U CBOCBPEMEHHO NMPUHUMATh PEUICHUS TI0 UX CHUKEHHUIO;

MPUHUMATh MOTUBBI U apPTYMEHTBI IPYTUX MPU aHAJIM3€ PE3YIbTATOB IESITEILHOCTH;

MIPUHUMATH Ce0s1, TOHUMAasi CBOM HEAOCTATKU U JIOCTOMHCTBA,

MIPUHUMATh MOTUBBI U ApTYMEHTBI APYTUX MIPU aHAIU3E PE3yJIbTATOB AEATEIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO JAPYTHX HA OITUOKH.

B mpomecce moctukeHHsT JMYHOCTHBIX PE3YJIbTATOB OCBOEHHUS MPOTrPaMMBbI
no ¢Qusuke IS YpPOBHSA CPEIHET0 O0O0mero oO0pa3oBaHUsS y OOYyYarOIIUXCS
COBEPUIECHCTBYETCS SMOIIMOHAILHBIN WHTEJUICKT, MpeAnoJararmun
c(hOpMHUPOBAHHOCTD:
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CaMOCO3HAHUS, BKJIIOYAIOIIETO CHOCOOHOCTh MOHMMATh CBOE HMOLIMOHAIBHOE
COCTOSTHUE, BUJICTh HAMPABICHUS Pa3BUTHsI COOCTBEHHON 3MOIIMOHANBLHOM chephl, OBITh
YBEPEHHBIM B CceO¢;

CaMOpETyJIMPOBaHMsI, BKIIIOYAIOLIETO CAMOKOHTPOJb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTb 3a CBOE MOBEACHHE, CIOCOOHOCTH aIaliTUPOBATHCS K SMOIIMOHATBHBIM
U3MEHEHUSIM U MPOSIBISATh THOKOCTb, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAI[MM, BKIIOYAIOUIEH CTpeMJICHHE K JOCTIKCHUIO e U
yCIeXy, ONTHUMHU3M, WHULMATUBHOCTb, YMEHHUE JCHCTBOBAaTh, HCXOIs W3 CBOHX
BO3MOKHOCTEH;

AMIATHM, BKJIIOYAIOMIEH CIOCOOHOCTh IOHMMATh SMOIMOHAIBHOE COCTOSIHUE
JIPYTUX, YUUTHIBATh €0 IPU OCYIIECTBIECHUHU OOIIEHUS, CIOCOOHOCTh K COYYBCTBUIO U
COTIEpPE)KMBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTh BBICTPAUBATH OTHOILEHUS
C IpYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSIBIIATh MHTEPEC U pa3peniaTb KOH(DIUKTHI.

HHPEAMETHBIE PE3YJIBTATBI

K koHiy obyuyenust B 10 kjacce npeaMeTHbIE pe3yibTaTbl HA 0a30BOM YpOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTh Yy OOYHAIOIIUXCSI YMEHUIA:

JEMOHCTPUPOBATh, Ha TMpUMepax poJib U MecTo (u3uku B (HOPMUPOBAHHUH
COBPEMEHHOW HAy4YHOW KapTUHBl MHpA, B Pa3BUTHUM COBPEMEHHOM TEXHUKU W
TEXHOJIOTMH, B IPAKTUYECKOUN AEATEIBHOCTH JIIOAEH;

YUUTHIBATh  TPAHUIBl MPUMEHEHHS  U3YYCHHBIX  (PU3MYECKUX  MOJCIICH:
MaTepuaibHas TOYKa, WHEpIHUaIbHAs CHCTEMa OTCYETa, aOCONIOTHO TBEPIOE TEJO,
WJCAIBHBIN Ta3, MOJEIU CTPOCHUS Ta30B, XUJIKOCTEW W TBEPABIX TEJ, TOUYCUHBIN
AIIEKTPUUECKUH 3apsij] MpU perieHur GU3NIeCKUX 3a/1ay;

pacno3HaBaTh (puU3MUYECKHe sBIEHUS (TpoLecchl) M OOBSACHATh HUX HA OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJIIPHO-KUHETUYECKOW TEOpUM CTPOCHHS BEIIECTBA U
AIEKTPOAUHAMUKHU: PABHOMEPHOE W PABHOYCKOPEHHOE MPSAMOJMHENHOE IBHKECHHUE,
CBOOOJIHOE TMaJICHUE TeJl, JIBMXKEHHE [0 OKPY>KHOCTH, HWHEpLMs, B3aUMOJECHCTBUE
ten, nuddysus, OpOyHOBCKOE ABMKEHUE, CTPOCHHUE >KUIKOCTEH W TBEPIBIX Te,
U3MEeHeHue 00bEMa Tell MNpU HarpeBaHuU (OXJIAKIEHUHU), TEIUIOBOE paBHOBECHE,
UCIIapEeHNEe, KOHJEH CAallMsl, TJIaBJIEHUEe, KPUCTAJUIN3allksl, KUTIEHUE, BIIaXKHOCTh BO3/lyXa,
MOBBIIEHUE NTaBJICHUS ra3a IPU €ro HarpeBaHWHU B 3aKPBITOM COCYHAE, CBA3b MEXIY
napaMeTpaMH COCTOSIHUS Ta3a B H30MpOLECcCaxX, DJICKTPU3ALMS TEN, B3aUMOACHCTBHE
3apsa0B;

ONMKCHIBATH MEXAHMYECKOE [BI)KEHUE, UCIONb3ys (U3UUYECKUE BETUUYHUHBL:
KOOpAMHATA, MyTh, NIEPEMEIIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CUIIA, UMITYJIbC
Tena, KWHETHUYECKas »JHEeprus, TMOTEHIMalbHAs OJHEpPrus, MeXaHuyeckas padora,
MEXaHU4eCKass MOLIHOCTb; P ONMUCAHUU MPABWIBHO TPAKTOBATh (PU3UYECKUI CMBICI
UCIIOJIb3YeMbIX BEJIMYMH, WX OOO3HAYEHWS W €IWHUIIBI, HAXOAUTh (HOPMYIIHI,
CBS3BIBAIOIIME JAHHYIO (PU3MUECKYIO BEJIMUUHY C JPYTUMHU BETMYMHAMU;
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OMHCHIBATh M3yUYCHHBIE TETUIOBBIE CBOMCTBA TEJI W TEIJIOBBIC SBJICHMS, HUCIIOIb3YS
¢uznyecKre BEIMYMHBL: TaBIICHUE Ta3a, TEMIIEpaTypa, CPEAHsISI KHHETUYECKash SHePTUs
Xa0THYECKOTO JIBIDKEHUS MOJIEKYJ, CpEIHEKBaJpaTHYHAs CKOPOCTb MOJEKYI,
KOJIMYECTBO TEIUIOThI, BHYTPEHHSS 3HEprus, paboTa rasa, K03()pQHUIMEHT MOJIE3HOTO
JCHCTBHUS TEIUIOBOTO JBUTATENS; IPU OMHCAHUU TMPABHIIBHO TPAKTOBATh (PU3WUCCKUI
CMBICJT MCTIOJIb3YEMBIX BEIWYMH, WX O0003HAUCHUS W CIWHUIIBI, HAXOIUTh (POPMYIIHI,
CBSI3BIBAIOIIIME TAHHYIO (PU3UUYECKYIO BEIMUUHY C IPYTUMHU BEIUYHUHAM;

ONHCHIBATh HM3yUYEHHBIE 3JICKTPHUUECKHE CBOMCTBA BEIIECTBA M DSJICKTPHUUECKHE
ABJIEHUS (IIPOLIECCHI), HWCIOJB3YyS (PU3UUECKHE BEIMUMHBI: JJIEKTPUUYECCKUI 3apsij,
AIIEKTPUYECKOE TIOJIe, HAMPSHKEHHOCTh TIOJISA, TOTEHIIMAN, Pa3HOCTh ITOTCHIIMAJIOB,
IIPY ONTMUCAHWUH MPABWIILHO TPAKTOBATh (PM3MUECKHUI CMBICIT UCIIOJIb3yEMbBIX BEJTUYHH, UX
0003HaUCHUS U €IUHUIIBI, YKa3bIBaTh (hOPMYJIbI, CBS3BIBAIOIINE JAHHYIO (DU3UUYECKYIO
BEITUYMHY C IPYTUMH BEITHYNHAMH,

aHAJIM3UPOBATH (PU3UUECKHE MPOLIECCHI U SIBICHUS, UCTIONB3YS PU3NIECKUE 3aKOHBI
U TPUHIUIBL 3ak0oH BcemupHoro Tsrorenus, |, Il u |1l 3akonsr HerloToHa, 3akon
COXpAHEHUS MEXAaHWYECKOM JHEPruH, 3aKOH COXpPAaHEHHUS HWMITYJIbCa, MPUHIHIM
CYNEpIO3UIIMK  CUJI, TPHUHIMI PaBHONPABUS HMHEPUUATBHBIX CHCTEM OTCUETa,
MOJIEKYJISIPHO-KUHETUYECKYI0 TEOPUI0 CTPOECHMSI BELIECTBA, T'a30BbIE 3aKOHBI, CBA3b
CpemHel KUHETHYECKOW SHEPTrUu TEeIIOBOTO JBMKCHHS MOJEKYNI € aOCONIOTHOM
TEeMIIepaTypoi, MEePBbIi 3aKOH TEPMOJMHAMHKHU, 3aKOH COXPAHECHHS DJICKTPUUYECKOTO
3apsiaa, 3akoH KynoHa, mpu 3TOM pa3inyaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €ro
MaTEeMaTU4YECKOe BhIPAKEHUE U YCIIOBUS (TPAHUIIBI, 00JIACTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPHWHIMIBI JEHCTBUS MAIIWH, MPUOOPOB M TEXHUUYCCKHX
YCTPOMCTB; paziuyaTh YCIOBUS UX O€30IaCHOr0 HCIOJIb30BaHUS B IOBCEAHEBHOM
KU3HH,

BBITIOJTHATH SKCIIEPUMEHTHI 110 UCCIIEIOBAHUIO (PU3NUECKUX SBICHHUIA U MPOLIECCOB
C HCIIOJB30BAaHUEM TMPAMBIX, U KOCBEHHBIX W3MEPEHUU, MPU ITOM (HOPMYyIUPOBAThH
npoOsieMy/3ajady M TUNOTE3y Y4E€OHOro OKCIEPUMEHTa, COOHpaTh YCTaHOBKY
U3 MIPEAJIOKEHHOTO 000PYI0BaHMUSI, TPOBOIUTH OMBIT U (DOPMYITHUPOBATH BHIBOIHI;

OCYIIECTBJISTh MPSMbIE U KOCBEHHBIE U3MEPEHUS (DU3UIECKUX BEITUYNH, TIPU ITOM
BBIOMpaTh ONTHMAIBHBIA CIMOCOO HM3MEPEHHsS] M HCIOJIb30BaTh HM3BECTHBIE METOJbI
OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

MCCJIEIOBATh 3aBUCUMOCTH MEXKIY (GU3NUYECKUMHU BEIMUYMHAMHU C UCTIOIH30BAaHUEM
NPSMBIX U3MEPEHUH, MPU 3TOM KOHCTPYHUPOBAaTh YCTAaHOBKY, (DHKCHPOBAThH PE3YIbTaThI
MOJIYYCHHOW 3aBHUCHMOCTUA (PU3MUECKUX BEIMYMH B BUC TAOJUIl U TPpaQUKOB, IenaTh
BBIBOJIBI IO PE3yJIbTaTaM UCCIICIOBAHNUS,

coOroAaTh mpaBuiia 6€30MacHOro Tpy/a MPHU MPOBEJACHNUN UCCIICIOBAHUN B paMKax
y4e0HOTO SKCIEPUMEHTa, y4eOHO-UCCIENOBATENbCKON M MPOEKTHOM JAEATEeIbHOCTH
C MCTIOJIb30BAaHUEM M3MEPHUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYIOBAHHS;

pemath pacy€THBIE 3aJaud C SBHO 3aJaHHOW (U3UYECKOW MOJEINBIO, MCIOIb3Ys
(duznyecKkue 3aKOHbI U MPUHIUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 33a4u BEIOUPATh
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(u3NYECKYI0 MOJIENb, BBIACIATh (PU3NUECKHE BEIMYMHBI U (HOPMYJIbI, HEOOXOIUMBIE
JUIsL €€ peleHus], IPOBOJUTE PACUETHI M OLICHUBATh PEAJIBHOCTD MOJyYEHHOIO 3HAYCHHMSI
(bU3UYECKON BEITMUNHEI;

peniaTh KayeCTBEHHBIE 3aJa4d: BBICTPAMBATh JIOTMYECKHM HENPOTHBOPEYUBYIO
LEMOYKY PpACCYXKACHUM C ONOpPOM HAa W3yYECHHBIC 3aKOHBI, 3aKOHOMEpPHOCTH U
bu3YecKue SIBICHUS;

UCIOJIb30BaTh NPU PEIICHUH YYEOHBIX 3aJad COBPEMEHHbIE HH(OPMALMOHHBIC
TEXHOJIOTUH JUIsl TIOWUCKA, CTPYKTYpUPOBAHUS, HMHTEPIPETAlMd W MPEICTABICHUS
y4eOHON 1 HAyYHO-TIOMYJISIPHONM HH(POPMAIINH, TIOTYYECHHON U3 Pa3TUYHBIX UCTOYHUKOB,
KPUTUYECKU aHATTM3UPOBATH MOIyYaeMyI0 HH(POPMALIHIO;

OPUBOJUTH MPUMEPHl BKIAJa POCCHUICKUX M 3apyOCKHBIX YUEHBIX-(DU3UKOB
B Pa3BUTHE HAYKH, OOBSICHEHUE ITPOLIECCOB OKPYIKAIOIIEr0 MUPA, B Pa3BUTUE TEXHUKHU U
TEXHOJIOTHI;

UCIIOJIb30BaTh TEOPETUYECKHUE 3HAHUS MO (PU3MKE B TOBCEAHEBHOM  KM3HU
Uil obecriedeHus 0€30MacHOCTH MpU OOpalieHuu C NpUOOpaMH M TEXHUYECKUMU
YCTPOMCTBAMHM, JII COXPAHEHUsS 3J0pOBbA U COONIOACHUS HOPM 3SKOJOTHYECKOIO
MOBEJICHUS B OKPYXKAIOIIEH CPEJIE;

paboTaTh B IpyMIIE C BHITOJHEHUEM PA3IMYHBIX COLIMAIBHBIX POJIEH, IIIAHUPOBATh
paboTy Trpynmbl, pPAMOHAIBHO pacIpedessITh OO0S3aHHOCTH U IUIAaHUPOBATH
JEATEIbHOCTh B HECTAHJAPTHBIX CUTYyalUsX, aJCKBATHO OLICHMBATh BKJAJ KaXKJIOTO
U3 YYaCTHUKOB T'PYIIIBI B PEIICHUE pacCMaTpUBaeMON IPOOIJIEMBI.

K xoniy obydyenuss B 11 kjacce npeaMeTHbIE pe3yibTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH y OOYHAIOIITUXCSI YMEHUI:

JEMOHCTPUPOBATh, Ha TMpUMepax pojib U MecTo (u3uku B (HOpMUPOBAHHUH
COBPEMEHHOW HAyYHOW KapTUHBl MHpA, B Pa3BUTHUM COBPEMEHHOM TEXHUKU W
TEXHOJIOTUM, B NPAKTUYECKOM JESITEIBbHOCTH JIIOAEH, LEIOCTHOCTh W E€OUHCTBO
(bu3nYecKoil KapTUHBI MUPA;

YUYHUTBIBATh TPAHUII MPUMEHEHUS] U3YYEHHBIX (PU3MYECKUX MOJENICH: TOUYCUHBIN
AIEKTPUUYECKUN 3apsl, JIyd CBETa, TOUCUHBIM UCTOYHUK CBETA, sifAepHasi MOJCNbh aToMa,
HYKJIOHHAsI MOJIeJTb aTOMHOTO si/Ipa MPHY PEeIIeHUH PU3NYECKUX 3a]1aY;

pacno3HaBath (U3MUYECKHe SBICHUS (TIPOIECCh) M OOBSCHATH MX HA OCHOBE
3aKOHOB DJJICKTPOJMHAMUKH U KBAHTOBOW (DUBHMKHU: DIEKTPUYECKAs MPOBOIUMOCTD,
TEIUIOBOE, CBETOBOE, XWMHYECKOE, MAarHUTHOE JEWCTBUSI TOKA, B3aMMOJICHCTBUE
MarHMTOB, 3JEKTPOMAarHUTHAsT UHAYKIHUS, IEUCTBUE MAarHUTHOTO IOJsi HAa MPOBOJIHHK
C TOKOM M [BIKYIIMHUCS 3apsij, DSJEKTPOMAarHUTHbIE KoJeOaHUs W  BOJIHBI,
NPSIMOJIMHEMHOE PACIPOCTPAHEHHUE CBETA, OTPAKEHUE, MIPETOMIIEHUE, UHTep(epeHuns,
mudpakiuys U TOJApU3ALMs CBeTa, AUCHEpcHsl cBeTa, (OTOINEKTpUUYECKU 3PdeKT
(boToaddexT), cBeToBOE AaBlieHHWE, BO3HUKHOBEHHE JIMHEMYATOro CIIEKTpa aToma
BOJIOPOJIa, ECTECTBEHHAsI U UICKYCCTBEHHAs paINOAKTUBHOCTb;
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ONKCHIBATh HW3YYEHHBIE CBOMCTBA BEUIECTBA (BJIEKTPUYECKHE, MATHUTHBIE,
ONTHYECKHUE, DIEKTPUUYECKYIO MPOBOJUMOCTh PA3IUYHBIX CPEN) M AJIEKTPOMATHUTHBIC
SBJICHUSI (TIPOIIECCHI), UCTIONB3Ys (DU3UUECKUE BEIIMYUHBI: IJIEKTPUUECKHUM 3apsij], cuiia
TOKa, OJJEKTPUYECKOE HANpPsUKEHHE, SJIEKTPUUYECKOE CONPOTUBIEHUE, PA3HOCTb
MOTEHIINAJIOB, JIEKTPOABUKYIIAs CUja, paboTa TOKa, MHAYKIMS MarHUTHOTO TOJISI, CUjla
Awmnepa, cwia JlopeHua, HWHAYKTHBHOCTh KaTYIIKH, JSHEPTUs 3JIEKTPUUYECKOTO H
MarHUTHOTO TOJIEH, MIEPUOJT M YacToTa KoJeOaHui B KoJebaTeIbHOM KOHTYpE, 3apsia U
cuja TOKa B MPOIIECCE TapMOHUYECKHUX DJIEKTPOMArHUTHBIX KosieOaHuii, (hoKycHoe
paccTOsIHUE W ONTUYECKas CWJIA JIMH3bl, NPH ONHCAHUM NPABWIBHO TPAKTOBATH
(bu3MYEeCKUil CMBICT HCTOIB3YEMbIX BEJIMYUH, X 0003HAYEHUSI U €IUHHUIIbI, YKA3bIBaTh
(bopMyIIbl, CBA3BIBAIOIIME JAaHHYIO (U3UYECKYIO BEIMYMHY C APYTUMH BEIMYUHAMY;

ONKCHIBATh U3yYEHHBIE KBAHTOBBIE SIBJIEHUS U MPOLECCHI, UCIONb3Ys (PU3HUECKHUE
BEJIMYUHBI: CKOPOCTH 3JIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJIHBI U YaCTOTA CBETA, YHEPTUS
Y UMITYJIbC (POTOHA, IEPHUOJ] MOTypacnaa, SHEPTHsl CBSI3U aTOMHBIX 1P, IPU ONMCAHUU
IPABUJIBHO TPAKTOBATH (PU3MUECKUN CMBICI UCIIOJIb3YEMBIX BEJIUYUH, UX 0003HAUEHUS U
€IMHULbI, yKa3bIBaTh (OPMYJIbI, CBS3BIBAIOIIME JAaHHYIO (U3NYECKYIO BEJIMYUHY
C IpYTMMH BEJIMYMHAMHU, BBIYUCIISTH 3HaYEHUE (PU3HUECKON BEJINYUHBI;

aHAJIM3UPOBATh (PU3NUECKHE MTPOLIECCHI U SIBJICHUS, UCIIOB3YS (PU3NUYECKUE 3aKOHBI
Y NPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJEI0BATENBLHOTO U MAPAIIETBHOTO COEAMHEHUS
IIPOBOJHUKOB, 3akOoH Jlxoyns—JIeHna, 3aKOH 3JEKTPOMAarHUTHOW WHAYKIMHU, 3aKOH
NPSIMOJIMHEWHOIO  PACIpPOCTPAHEHMSI CBETA, 3aKOHbl OTPAXKEHUS CBETa, 3aKOHBI
NPEJIOMJICHUS] CBETa, ypaBHEHUE OWHINTEHHA a1 (oTodddexTa, 3aKOH COXpaHEHUS
DHEPIUHU, 3aKOH COXPAHEHMS HMITYJIbCA, 3aKOH COXPAHEHMS 3JIEKTPUYECKOTO 3apsa,
3aKOH COXpaHEHUs! MaCCOBOT0 YMCIIA, IOCTYNAThl bopa, 3aKOH pain0aKTUBHOIO pacnajia,
Opyd 3TOM pasiuyaTh CIOBECHYIO (POPMYJIHMPOBKY 3aKOHA, €ro MaTeMaTH4ecKoe
BbIpaXEHHE U yCIIOBUS (TpaHUIIbl, 001aCTH) MPUMEHUMOCTH;

ONpENENATh HAIpPaBJICHHE BEKTOPAa HMHAYKIIMM MAarHUTHOTO IIOJISI ITPOBOJHUKA
C TOKOM, cuJibl Ammnepa u cuisl JlopeHua;

CTPOUTH M OINMUCHIBATh M300pa)K€HHE, CO3[aBa€MO€ IUIOCKUM 3€pKajioM, TOHKOM
JIMH30M;

BBITIOJIHATH AKCIIEPUMEHTHI 110 MCCIIEAOBAHUIO (DU3MUECKUX SBJIICHUN U MPOIECCOB
C HUCHOJb30BaHUEM NPSIMBIX, U KOCBEHHBIX HM3MEPEHUMU: MPH 3TOM (HOPMYIHPOBATH
npoOiemy/3aady W THUIOTE3y Y4eOHOTO OKCIIEPUMEHTa, CcoOUpaTh YCTAaHOBKY
U3 MPEAJIOKEHHOTO 000PYI0BaHUs, TPOBOIUTH OMBIT U (HOPMYIUPOBATH BHIBOIbI;

OCYUIECTBJISAThH MPSAMbIE U KOCBEHHBIE U3MEPEHUS] (PU3NYECKUX BEJIIMYUH, IPU 3TOM
BbIOMpaTh ONTUMAIbHBIA CIHOCOO HM3MEPEHHs] M HCIOJIb30BaTh H3BECTHBIE METOJbI
OLICHKH IOTPELIHOCTEN U3MEPEHUM;

HCCJIEIOBaTh 3aBUCUMOCTH (DU3UYECKUX BEIUYMH C HUCIOJIb30BAHUEM MPSMBIX
U3MEPEHHI: TpU OSTOM KOHCTPYHpPOBATh YCTAHOBKY, (PUKCHUPOBATH PE3YJIbTATHI
MOJIYYeHHOW 3aBHUCHUMOCTU (PUM3HUECKUX BEIMYMH B BUJE TAOIUIl U TpaduKOB, 1enaTh
BBIBOJIBI IO pE3yJIbTaTaM UCCIIEI0BAHNUS;
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coOmro1aTh IpaBuiIa 0€30MaCHOTO TPy/Aa MPHU MPOBEICHNN UCCIICIOBAHNNA B paMKax
y4eOHOTO IKCIIEPUMEHTa, y4eOHO-HCCIICOBATEILCKON M TPOEKTHOW ACSATEIHHOCTH
C WICTIOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPOMCTB M JIA0OPATOPHOTO 000Dy IOBAHHS;

pemarh pacy€THBIC 3a/add C SIBHO 3aJaHHOW (PU3MYECKON MOJIETBIO, UCIOJIB3YS
bu3nYecKue 3aKOHBI W TPUHIIMIIEI, HA OCHOBE aHAM3a YCJIOBHUS 3a/Jadd BBHIOMPATH
(U3UYECKYIO MOJIEITb, BBIACIATh (PU3NYECKHUE BETUYMHBI U (hOPMYJIbI, HEOOXOIUMBIE JIJIst
eé peleHus, TPOBOJAUTh PACUEThl U OLICHUBATH PEATBHOCTH MOJYYEHHOTO 3HAYCHUS
(bU3NYECKON BEITMYHNHBI,

pelllaTh KAa4eCTBEHHBIC 3a/1a4M: BBICTPAaMBaTh JIOTUYECKHA HEMPOTHBOPEUYUBYIO
LETIOYKY PACCYKJICHUW C ONOpPOM Ha W3YYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTU U
(bu3uYECKHE SBJICHNUS,

UCIIOJIb30BaTh IMPU PEIICHHH YYeOHBIX 3a7a4 COBPEMEHHBbIC HH(OPMAIIMOHHBIC
TEXHOJIOTUU JJIsl TIOMCKA, CTPYKTYPUPOBAHUS, HUHTEPHPETAUU U TPEACTABICHUS
y4eOHON 1 HAyYHO-TIONYJIIpHON MHGOPMAITUH, TIOJIYYCHHON U3 pa3IMYHbIX HCTOYHUKOB,
KPUTHYECKH aHAJIM3UPOBATH MOJTydyaeMyr0 HH(POpMAIIHIO;

OOBSICHATDh TPHUHITUIIBI JEHCTBUS MAIlIMH, TPUOOPOB M TEXHUYECKHX YCTPOMCTB,
paznyaTh yCIOBHS UX 0€30MaCHOTO UCIOIb30BaHUS B OBCEHEBHOM KU3HMU;

MPUBOJUTh MPUMEPHl BKJIaJla POCCHUUCKUX U 3apyOEKHBIX YUYEHBIX-(DU3UKOB
B pa3BUTHE HAYKH, B OOBICHEHHUE IIPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU
1 TeXHOJIOTHUI;

UCIIOJIb30BaTh TEOPETHYECKUE 3HAHUS 1O (PU3MKE B IOBCEJIHEBHOM  JKHU3HU
I obecriedeHUss 0€30MacHOCTH TPU OOpallleHHH ¢ TPHOOpaMH M TEXHUYCCKUMH
YCTPOMCTBAMH, IS COXpAHEHHUsI 3J0POBbsI U COOJIFOJCHUS HOPM DKOJOTHYECKOTrO
MOBEJICHUA B OKPYKAIOIIEH CpelIe;

paboTaTh B TPYIIIE C BHIMIOJIHEHUEM PA3IUYHBIX COLMAIBHBIX POJICH, MJIaHUPOBATH
paboTy Tpymnmbl, palMOHAIBHO paCHpeleNsiaTh OOS3aHHOCTH W IUIAHUPOBATh
JIeSITEIbHOCTh B HECTAaHJAPTHBIX CHUTYyallUMsIX, aJ€KBATHO OIICHMBATh BKJAJ KaxKJIOTO
13 YYACTHUKOB TPYIIIIBI B PEIICHUE pacCMaTpUBAEMOM MPOOJIEMBI.
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10 KJIACC
Haumenosanue
No KommuectBo OCHOBHEIE BUIBI 1€ATEIHHOCTH
pa3/iesioB U TEM [TporpammHoe conepxanue
/o 4acoB 00yJaroImmxcs

y4eOHOro npeaMera

Pa3;[e.11 1. ®u3zukan METOAbI HAYYHOI'0O MO3HAHUA

1.1 | ®usuka u METOIbI 2 ®duznka — HayKa o MPUpPOJIE. N3yuyenune HayyHBIX (AIMIOUPUUECKUX U
HAyYHOTO MIO3HAHUS Hay4anpie MeTOIbI TO3HAHUS TEOPETHUECKIX ) METOJIOB ITO3HAHUS
OKPY’KaIOIIEero MHUpA. OKPYXAaIOIEro MUpa.
Pounb skcniepuMenTa u Teopun OO6cyxaeHue rpaHul] IPUMEHUMOCTH
B MpOIIeCcCe TO3HAHUS TPUPOIBI. (bU3NMYECKUX 3aKOHOB U TEOPHIA.
DKCHEepUMEHT B (PU3HKE. PaGoTa B rpyrire mo noaroToBKe
MopenupoBaHue PU3NYECKUX KOPOTKHUX COOOIIEHUIN O POJIU U MECTE
SIBJICHUM U ITpoueccoB. HayuHblie (U3MKHU B HAYKE U B TPAKTHUECKOMN
runote3sl. Ou3ndecKkue 3aKOHbI U AESITeIbHOCTH JTFO/ICH.
Teopuu. ['paHuIIbl IPUMEHUMOCTHU JleMOHCTpaIys aHaJIOTOBBIX U
busnueckux 3aKoHOB. [IpuHIIU IU(QPOBBIX U3MEPUTEITHHBIX PUOOPOB,
COOTBETCTBHUSI. KOMITBIOTEPHBIX TATYNKOB.
Ponw u mecTo dpusuku OcBoeHne OCHOBHBIX TPUEMOB padOTHI
B ()OPMHUPOBAHUY COBPEMEHHOMN ¢ nudpooii 1aboparopueit o Gpusnke
Hay4YyHOU KapTUHBI MUDA,
B TIPAKTUIECKOMN JIEATETHHOCTH JIFO/ICH
Wroro o pazaeny 2

! HpI/I pa3pa60TKe pa60qel71 nmporpaMmMbl B TEMaTUYCCKOM INNIAHUPOBAHWUU TOJI?KHBIL OBITh YUYTCHBI BO3MOXKXHOCTHU HUCIIOJIb30BaAHUSA 3JICKTPOHHBIX (I_II/I(l)pOBLIX)
O6pa3OBaT€HI>HI>IX PECYypCOB, ABIIAIONIUXCA y‘l€6HO-MCTOI[I/I‘lCCKI/IMI/I MarcpuajiaMu, COACPIKAHUEC KOTOPBIX COOTBETCTBYCT 3aKOHOAATCIILCTBY 00 O6pa3OBaHI/II/I.
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Pa3zgen 2. Mexanuka

2.1

Kunematunka

MexaHnueckoe ABUKEHHUE.
OTHOCUTENLHOCTh MEXAHUYECKOTO
nBkeHus. CucreMa oTcyéTa.
Tpaekropusi.

[lepemernienue, CkOpocTh (CpeaHsis
CKOPOCTb, MTHOBEHHAs! CKOPOCTB) U
YCKOPEHHE MaTEPUAIIBHON TOYKH,
UX MPOEKIUU HA OCU CUCTEMBI
koopauHat. CrioxeHue
IIEPEMELICHUM U CIIOKEHUE
CKOpOCTEH.

PaBHOMEpHOE M paBHOYCKOPEHHOE
IPSIMOJIMHENHOE JIBUKEHHUE.
I'padmku 3aBUCUMOCTU KOOPJUHAT,
CKOpPOCTH, YCKOPEHUS, ITyTH U
nepeMeIleHUs] MaTePUaTbHON TOUKH
OT BPEMEHHU.

CBobOosHOE MajicHue. Y CKOpeHue
CBOOOJTHOTO Ma/ICHHUSI.
KpuBonnHenHoe 1BUXEHHE.
JIBr>KeHHne MaTepUuaIbHOM TOYKU
10 OKPY>KHOCTH C TOCTOSTHHOM 1O
MOJYJIFO CKOPOCTBIO. YTJIOBast
CKOPOCTb, JIMHEHHAsI CKOPOCTb.
ITepuon u yactora oOparieHusl.
LleHTpOCTpEMHUTENBHOE YCKOPEHHE.
TexHuuyeckne yCTpoucTBa u

[IpoBeneHne SKCIEPUMEHTA: U3yUYCHHE
HEPaBHOMEPHOIO JIBUKEHHUS C LIETBIO
ONpENIEIICHUS] MTHOBEHHOW CKOPOCTH;
UCCJIEIOBAHUE COOTHOLIEHUS MEXKIY
MyTSIMH, IPOUJICHHBIMU TEJIOM

32 IIOCJIEIOBATEIbHBIE PABHBIC
MIPOMEKYTKHA BPEMEHHU MIPU
PABHOYCKOPEHHOM JBUKECHUU

C HAYaJIbHOW CKOPOCTHIO, PABHOM HYIIIO;
W3y4YEHUE ABUKCHUS IIapUKa B BA3KON
KUAKOCTH; U3yUCHHE JIBV)KCHHUSI TEIA,
OpOIIEHHOTO TOPU30HTAIIBHO.
OOBbsicCHEHNE OCHOBHBIX IPUHIUIIOB
JNEUCTBUS TEXHUYECKUX YCTPOMCTB,
TaKUX Kak: CIIUJOMETP, UEIHBIE U
PEMEHHBIE Nepeauu IBUKECHHUS; U
YCJIOBUHM UX O€3011aCHOTO
WCITOJIb30BAHUS B TOBCEHEBHOMN
KU3HH.

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

C HCIOJIb30BAHUEM OCHOBHBIX (POPMYI
KUHEMaTHUKU.

[TocTpoenue u ananus rpadukoB
3aBUCUMOCTEN KMHEMAaTHYECKUX
BEJIMYMH OT BPEMEHHU

IU1sl pABHOMEPHOTO
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MPaKTUYECKOE TPUMEHEHUE:
CIHUJIOMETP, IBUKEHUE CHAPSI/IOB,
LIENHbIE U peMEHHBIE TIEpeaun

Y PaBHOYCKOPEHHOTO MPSMOJIMHEHHOTO
JBUKECHHUSL.

Pacnio3znaBanue pu3nueckux siBICHUN
B yUEOHBIX OMBITAX U OKPYXKAIOIIeH
’KU3HU: PaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSMOJINHEHHOE
JBIDKCHHME, CBOOOTHOE ITaJcHUE TE,
JABUYKEHUE IO OKPYKHOCTH.

Onucanre MEXaHUYECKOTO ABMXKEHUS
C UCIOJIb30BaHUEM (PU3HUECKUX
BEJIMYMH: KOOpAUHATA, IYTh,
nepeMeNIeHre, CKOPOCThb, YCKOPEHHE.
Pabora B rpynnax npu miaHUpOBaHUH,
MPOBEJICHUH U UHTEPIIPETALIUU
pE3yJIbTAaTOB OMBITOB U aHAIIU3E
JOTOJIHUTENBHBIX HCTOUHUKOB
uH(pOpMaIUKU IO TEME

2.2

JInHamMuka

[IprHIMI OTHOCHUTEIBHOCTH
lNanunes. Ilepsbiii 3akoH HproTOHA.
HNHepunaibHble CUCTEMBI OTCUETA.
Macca rena. Cuna. [IpuHuun
Cynepro3uunu cuil. Bropou 3akoH

HeroToHa 11 MatepuaibHOM TOYKH.

Tpernii 3akoH Herotona

JUIS. MATEPUATIBHBIX TOUEK.
3aKOH BCEMUPHOTO TSATOTEHHSI.
Cuna tsxectu. llepBas
KOCMHYECKAsI CKOPOCTb.

CpaBHeHME Macc B3aUMO/ICHCTBYIOIUX
Te.

N3yuenne 3aBUCUMOCTH CHITBI
YOPYTOCTH OT AehOpMaIiK; CPAaBHCHHE
CHJT TPEHUS TTOKOSI, KaUYeHUS U
CKOJIBKCHHUSI.

OOBsicCHEHHE HEBECOMOCTH.
IIpoBeneHue 3KcrniepuMeHTa:
UCCIIEIOBaHHE 3aBUCUMOCTH CHII
YIPYTOCTH, BOSHUKAIOIIUX B MPY>KUHE
U PE3MHOBOM 00pasiie, OT UX
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Cuna ynpyroctu. 3akoH ['yka.
Bec Tena.

Tpenue. Bunpl TpeHus (moxos,
CKOJIbKCHUSI, KaueHus).

Cuina tpenus. Cyxoe TpeHue.
Cuia TpeHus CKOJIbKEHUS U cuja
TpeHus nokosi. Koapdunuent
TpeHus. Cuia COnpOTHUBIICHUS
IIpU ABUKEHHUH TEJIA B )KUJIKOCTH
WM rase.

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

MOMEHT CHJIBI OTHOCHTEIIBHO OCH
BpameHus. [lnedo cunbl. YcnoBus
paBHOBECUS TBEPIAOIO TEA.
TexHuyeckue ycTponcTa u
IPaKTUYECKOE MPUMEHEHUE:
NOAIINITHUKY, IBUKEHUE
UCKYCCTBEHHBIX CITyTHUKOB

nedopMalum; U3y4eHHue JTBHKCHUS
Opycka 1o HaKJIOHHOM TIJIOCKOCTH;
HCCIIeIOBAaHUE YCIIOBUM paBHOBECHS
TBEPJIOTO TeJa, UMEIOIIET0 OCh
BpaleHus.

OO0ObsacHeHHe 0cOOEHHOCTEN
PaBHOMEPHOTO ¥ PaBHOYCKOPEHHOTO
MPSAMOJIMHEHHOTO JIBH)KCHUS,
CBOOOHOTO MaJACHMS TEJI, IBMIKCHUS
10 OKPY>KHOCTH Ha OCHOBE 3aKOHOB
HproTona, 3aKkoHa BCEMUPHOTO
TATOTCHHUS.

OOBsICHEHNE OCHOBHBIX IPUHITUIIOB
JIEUCTBUS MOIINITHUKOB U UX
MPaKTUYECKOTO PUMCHCHHUS.
OOBsicCHEHUE IBUYKEHUSI UCKYCCTBEHHBIX
CITyTHUKOB.

Pemenne pacuéTHBIX 3a7a4 C SIBHO
3aIaHHOM (PU3UYECKON MOJAEIBIO

C UCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 HOpMyJT TUHAMUKH.

Pacnio3naBanue Gpuznyueckux siBICHUN
B Y4€OHBIX ONIBITAX M OKpYKaromekh
’KU3HW: WHEPIUS, B3aUMOJICHCTBHE TEIL.
AHanu3 GU3NYECKUX MPOIIECCOB U
SIBJICHUH C KCITOJIb30BaHHEM 3aKOHOB U
MIPUHIIUIIOB: 3aKOH BCEMHUPHOTO
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tarorenus, I, II u 11l 3akonsl HeroToHa,
MIPUHITUIT CYTIEPHO3UIIUN CHUJI, IIPUHITUTT
PaBHOIIPABHOCTH MHEPIUATIBHBIX
CHCTEM OTCYETA

2.3

3aKOHBI COXpPAaHCHHUA B
MCXaHHKE

Nmnynec MaTepuanbHON TOUKU
(Tena), cucTeMbl MaTEpHATBHBIX

TOYCK. I/IMl'Iy.TIBC CHJIBI 1 UBMCHCHUC
HMIIYJIbCa TCJlIa. 3aKoH COXpaHCHHUA
HMIIYJIbCA. PeakTtuBHOC JABHKXCHHUC.

Pabora crnbl. MONTHOCTE CHIIBI.
Kunetnueckas sHeprus
MaTepHaAIbHON TOUKH. Teopema
00 M3MEHEHUN KNHETHYECKOMN
SHEPTUU.

[TorenunanbHasg SHEPTHUSL.
[TorenuuanbHas 3HEprUst ynpyro
nehOopMUPOBAHHON TIPYKUHBI.
[TorenunanbHasg SHEPTUS TEa
BOJIN3H TTOBEPXHOCTH 3EMIJIH.
ITorenuanpHbIC U
HEIMOTCHIIMaIbHbBIC CUJIBI. CBSA3b
pabOThI HEMOTECHITUAIBHBIX CHII
C U3MEHEHHUEM MEXaHUYECKOM
DOHEPIrUU CUCTEMBI TEJ. 3aKOH
COXPaHEHHSI MEXaHUYECKON
SHEPTUH.

Yupyrue u Heynpyrue

[IpoBeneHnEe SKCIEPUMEHTA: U3YyUCHHE
a0COJIIOTHO HEYNIPYTOTO yaAapa

C IOMOIIIBIO IBYX OJIMHAKOBBIX
HUTSIHBIX MasITHUKOB; UCCIIEIOBAaHHE
CBSI3U Pa0OTHI CUJIBI C UBMEHEHUEM
MEXaHMYECKON IHEPTHUH TeNa

Ha IPUMEPE PACTSIHKEHUS PE3UHOBOTO
KIyTa.

OrneHka a0COFOTHBIX U OTHOCUTEIIbHBIX
MOTPENTHOCTEN U3MEPEHUN (PU3NUECKUX
BEJINYMH.

Pemienne pacué€THbIX 33714 C SIBHO
3aTaHHOM (PU3UYECKON MOJCIBIO

C UCTI0JIb30BAHHEM OCHOBHBIX 3aKOHOB
1 (popMys1 TMHAMUKHU U 3aKOHOB
COXpaHEHHS.

Pemienune kauecTBEHHBIX 3a/1a4

C OMIOPO Ha U3YUYEHHBIC B Pa3eiie
«MexaHuKay 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBIICHUS.

Onucanue MEXaHUYeCKOTO JBUKECHHUS C
UCIIOJIb30BaHUEM (PU3MUECKUX BEJIUUHH:
UMIYJIbC T€a, KHHETUYECKAsi SHEPT U,
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CTOJIKHOBEHUS.

TexHuyeckue ycTponcTa u
IPAKTUYECKOE IPUMEHEHUE:
BOJOMET, KONIEDP, TPYKUHHBIN
IIUCTOJIET, ABUKECHUE PAKET

MOTEHIMATIbHAS SHEPTUsI, MEXaHUYECKas
paboTa, MexaHUYECKast MOITHOCTb.
AHann3 GpU3NYECKUX MPOILECCOB U
SIBJICHUM C UCTOJb30BAHUEM 3aKOHA
COXpaHEHUsI MEXaHUYECKOW YHEPTUH,
3aKOHA COXPAaHEHUS UMITYJIbCa.
OOBbscHEHNE OCHOBHBIX MPUHIUIIOB
JACUCTBHS M IPAKTUIECKOTO
NPUMEHEHHUS TEXHUUYECKUX YCTPOICTB,
TAKUX KaK: BOJOMET, KOTIEP,
IIPY>KUHHBIN TUCTOJIET.

OOBbscCHEHUE ABMXKEHUS PAKET C OMOPOM
Ha U3y4eHHbIe (PU3NUECKHE BETUUUHBI U
3aKOHbBI MEXAHUKHU.

Hcnonp30BaHne npu MOAroTOBKE
COOOIIEHUH O IPUMECHEHUH 3aKOHOB
MEXaHHKH COBPEMEHHBIX
MH(GOPMALIMOHHBIX TEXHOJIOTUH 15
MOMCKA, CTPYKTYPUPOBAHHS,
MHTEPHPETALUN U TIPEICTABICHUS
uH(pOpMaLUU, KPUTUYECKUN aHAIIN3
noyiyqaemMou uHpopManuu

[IpoBeneHre KOCBEHHBIX U3MEPEHHUI,
HCCIIEIOBAHUM 3aBUCUMOCTEN
(bu3MYEeCcKUX BEIMYNH, MPOBEPKA
MPEIIOKEHHBIX TUTIOTE3

Hroro no pazneny

18
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Pa3nen 3. MoJiekyJisipHas Gu3uKa U TEPMOIMHAMHKA

3.1

OCHOBBI
MOJIEKYISIPHO-
KHMHETUYECKOU TEOPUHU

9

OCHOBHBIE MMOJOKECHUS
MOJIEKYISIPHO-KNHETHYECKOMN
TEOPUU U UX OTIBITHOE 0OOCHOBAHHUE.
bpoyHoBCKOE nBUXKEHHUE.
Huddysus. Xapakrep ABUKCHHUS U
B3aUMOJICHCTBUS YaCTHUI BEILIECTBA.
Mopenu cTpoeHus ra3os,
KUJKOCTEH U TBEPABIX TEI U
00BsICHEHHE CBOMCTB BEIIECTBA

Ha OCHOBE 3THX Mojenen. Macca u
pa3Mepbl MoJiekyil. KonnuectBo
BemiectBa. [locTtositHHas ABoraspo.
TerutoBoe paBHOBECHE.
Temmneparypa u e€ u3smMepeHue.
[Ixamna remneparyp Llenscus.
Mogenp ueajapLHOro rasa.
OCHOBHOE ypaBHEHUE
MOJIEKYJIIPHO-KUHETUYECKON
TEOPUU UIEATHHOIO ra3a.
AOGcoioTHas TeMreparypa Kak Mepa
CpeIHEN KHHETHUYECKON SHEPTUU
TEIJIOBOTO JBUKEHUS YaCTHI] Ta3a.
[IIxana remnepatyp KenbBuHa.
['a30BbIE 3aKOHBI. YpaBHEHUE
MenpaeneeBa—Kianeipona.

3akoH JlansToHa. M30mpoiieccol

[IpoBeneHue >KCIIepUMEHTA:
ONpEJEICHUE MACChI BO3AyXa

B KJIACCHOM KOMHATE Ha OCHOBE
U3MEpeHUil 00bEMa KOMHATHI, JaBICHUS
Y TEMIIEPATYPHI BO3/IyXa B HEW;
HCCJIEIOBAHUE 3aBUCUMOCTU MEXKIY
[apaMeTpaMH COCTOSIHUS Pa3peKEHHOTO
rasa.

OreHka aOCOIOTHBIX U OTHOCUTEIBHBIX
MOTPENTHOCTEN U3MEPEHUN (PU3NUECKUX
BEJINYMH.

OObsicHEHUE OCHOBHBIX MPUHLIUIIOB
JEHUCTBUI TepMOMETpa U bapoMeTpa U
YCJIOBUH UX O€301aCHOTO
WCITOJIb30BaHUS B IOBCEIHEBHOM
KU3HH.

Pacno3naBanue pu3M4eCKUX SBJICHUM

B YUYE€OHBIX OMBITaX U OKPYXarolen
Ku3HU: U Py3usi, O pOyHOBCKOE
JIBIDKCHHUE.

Onucanue TEIIOBbIX SIBJICHUI

C UCIOJIb30BaHUEM (PU3NYECKUX
BEJIMYMH: JIJABJICHHUE raza, TEMIEepaTypa,
CpEIHssI KWHETUYEeCKas SHEePIrus
Xa0THUYECKOIO JBUKEHUS MOJIEKYIL,
CpEeAHEKBAAPATUYHAS CKOPOCTh
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B UJICAJIbHOM Ta3e C MOCTOSTHHBIM
KOJIMYECTBOM BEIIECTBA.
['paduueckoe npeacraBieHue
U30IPOLIECCOB: U30TEPMa, U30X0Pa,
n3o0apa.

TexHuyeckue ycTpoucTsa u
IPAKTUYECKOE PUMEHEHHE:
TEPMOMETP, OapoOMETp

MOJIEKYII.

AnHann3 GU3NYECKUX MPOILECCOB U
SIBJICHUM ¢ ucrojib3oBanueM MKT,
ra30BbIX 3aKOHOB, CBSI3U CPEJIHEN
KMHETUYECKOW SHEPTUM TETIIIOBOTO
JIBIDKCHUST MOJICKYJT C aOCOJIFOTHOM
TEMITIEPATYPOH.

Pemienne pacu€THbIX 33714 C SIBHO
3aTaHHOM (PU3UYECKON MOJCIBIO

C UCMOJIb30BAHUEM OCHOBHBIX
nonoxenuit MKT, 3akoHOB 1 popmyit
MOJICKYJISIPHOMN (DU3UKH.

Pabota B rpynmax npu mjiaHupOBaHUH,
MPOBEICHUU U UHTEPIIPETAIIUN
pPE3yJIbTATOB OINBITOB U AHAJIA3E
JOTIOJIHUTEIIbHBIX HCTOUHUKOB
uH(pOpMaIUKU IO TEME

3.2

OCHOBBI
TEPMOJIMHAMUKHU

10

TepmoauHaMHu4ecKas CucTeMa.
BrayTtpennss sHeprus
TEPMOJUHAMUYECKON CUCTEMBI U
CITOCOOBI €€ N3MEHEHHS.
KonuuectBo TemnoTel 1 padbora.
BrayTpennsist 3Heprusi 0ofHOATOMHOTO
HealbHOro ra3a. Buabl
TeIUIoNepeIaun: TEIJIOIPOBOIHOCTD,
KOHBEKIIUS, U3JIyYECHHE. Y JeTbHAs
TEIUIOEMKOCTD BEII[eCTBA.

IIpoBeneHne dKCIIEpUMEHTA: U3MEPEHUE
YACIBHOMN TEIIIOEMKOCTHU BEILIECTBA.
OreHka abCOMIOTHBIX U OTHOCUTEIBHBIX
MOTPENTHOCTEN U3MepeHU PU3NIECKUX
BEJINYHH.

N3yuyenue Mojesneil mapoBoil TypOUHBI,
JBUTaTelIsl BHYyTPEHHETO CrOPaHMs,
PEAaKTUBHOIO IBUTrATEIIs.

OOBbsiCHEHNE IPUHIUIIOB JEHCTBUS U
yCJI0BUI 0€3011aCHOTO UCIIOIb30BaHUS
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KonuyecTBO TEMIOTHI

IIpH TEIUTONEpeaye.

[TonsiTe 06 amrabaTHOM IpoIecce.
[IepBbIit 3aKOH TEPMOJUHAMUKH.
[Iprmenenue nepBoro 3akoHa
TEPMOJIMHAMUKH K U30TPOIIECCaM.
I'paduueckas uaTepnperanus
paboThI raza.

BTopo¥ 3aKk0H TEpMOIMHAMUKH.
HeoOpaTtumocTs npoueccoB

B IPUPOJIE.

TennoBbie MamuHb1. [IpUHIUTIBL
NEeUCTBUS TETJIOBBIX MAaIlIvH.
[IpeobpazoBanus sHEPTUU

B TETUIOBBIX MAIlIMHAX.
KoaddunmeHT nose3Horo neucTBus
TEIUIOBOM MAILIUHBI.

Huxn Kapuo u ero ko durueHt
[IOJIE3HOTO JCHUCTBH.
DKOJIOTHYECKHE TTPOOTIEMBI
TEIJI09HEPT € TUKHU.

TexHuyeckue ycTponcTsa U
MPaKTUYECKOE MPUMEHEHUE:
JIBUTATENIb BHYTPEHHETO CTOPAHUS,
OBITOBOH XOJIOIUIIBHUK,
KOHJULIMOHED

B TIOBCE/IHEBHOM JKU3HU JBUTATEIS
BHYTPEHHETO CrOpaHusi, OBITOBOTO
XOJIOUJIbHHUKA, KOHTUITMOHEPA.
Omnucanue CBONCTB TEJ U TEIJIOBBIX
SIBJICHUM C UCIIOJIb30BAHUEM
(bu3MUYeCKUX BETMYMH: JaBJICHUE rasa,
TEeMIEpaTypa, KOJINYECTBO TEIUIOTHI,
BHYTPEHHSIS1 SHEprus, padoTa rasa.
Pemenue pacu€THbIX 3a/1a4 C SBHO
3aIaHHOM (PU3UYECKON MOJAEIBIO

C UCIOJIb30BAaHNEM OCHOBHBIX 3aKOHOB
1 (HOpMyJ MOJIEKYIISIPHOU (PU3UKH U
TEPMOIUHAMHKH.

Pemenne kauecTBEHHBIX 3a/1a4

C OIIOPOY HA U3YUYEHHBIE B pa3ielie
«Monexynsipaast pusuka u
TEPMOJMHAMUKA) 3aKOHBI,
3aKOHOMEPHOCTH U (hU3UYECKUE
SIBJICHUSL.

PaboTa B rpynmax npu aHanmse
JOTIOJIHUTENBHBIX HCTOUHUKOB
uH(pOpMAaIUHU TI0 TeMe
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3.3

ArperatHbie
COCTOSIHHS BEIIECTBA.
@da30BbIC IEPEXOBI

[TapooGpazoBaHue U KOHICHCALIHS.
Hcnapenue u xunenue.
AGcotoTHast 1 OTHOCUTENIbHAS
BJIAJKHOCTH BO3Ayxa. HachlleHHbIM
nap. Y aenapHas TeIuioTa
napooOpa3oBaHusi. 3aBUCUMOCTb
TEMIEPATYPhl KUTICHUSI OT JaBJICHUS.
TBépnoe Teno. Kpucraimmueckue u
aMmopdHbIe Teaa. AHU30TPOIHUS
CBOMCTB KpuCTAIUIOB. JKuaKue
Kkpuctaiibl. COBpeMEHHbIE
Marepuansl. [InaBienue u
KpUCTAJLIM3anus. Y AebHas TEMI0TA
iaienus. Cyomumanus.
YpaBHEHHUE TETIOBOTO OajaHca.
TexHuyeckue ycTponcTa u
IPaKTUYECKOE TPUMEHEHHE:
TUTPOMETP U TICUXPOMETD,
KAJIOPUMETP, TEXHOJIOTHH
MOJIYYEHHUSI COBPEMEHHBIX
MaTepuaoB, B TOM YHCIIE
HAaHOMATEpPHUAJIOB,

Y HAHOTEXHOJIOTUH

[IpoBeneHKE SKCIIEPUMEHTA: U3BMEPEHUE
OTHOCHUTENBHOM BIAKHOCTH BO3yXa.
Onenka aOCONIOTHBIX M OTHOCUTEIBHBIX
MOTPENTHOCTEN U3MepeHUN (PU3NIECKUX
BEJINYMH.

N3ydeHne cBOMCTB HACBIIIEHHBIX
MapoB, COcO00B U3MEPEHUS
BIIAJKHOCTH

Hab6nronenue kunenus npu
MMOHMYKEHHOM JaBJICHUH, HArPEBAaHUS

Y TJIABJICHUS] KPUCTAJUTMYECKOTO
BEILIECTBA.

OObsicHEeHUE IPUHIIUIIOB JICUCTBUS U
YCJIOBHM O€30MaCHOTO UCTIOIh30BAHUS

B MOBCEIHEBHOW KM3HU TUTPOMET)A,
[ICUXPOMETPA, KAIOPUMETPA.

N3ydyeHne TeXHONIOTUi OIyYEeHUS
COBPEMEHHBIX MAaTEPHUAIOB, B TOM YHUCJIIE
HaHOMATEPUAJIOB.

Pemenune pacu€THbIX 3a7a4 ¢ ABHO
3QTaHHOM (PU3UYECKON MOJCIBIO

C UCIIOJIb30BAHUEM YPaBHEHUS
TEIJIOBOTO OajaHca.

Pemenne kauecTBEHHBIX 3a/1a4

C OIIOPOY HA U3YUYCHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (hpU3UUECKUE
SBJICHUS T10 TEME.
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Pacnio3znaBanue Gpu3nuecKux sBICHUN
B yUEOHBIX OMBITAX U OKPYXKaIoIIeH
KHU3HU: Aeopmariust TBEPABIX Te,
HarpeBaHue 1 OXJIaXIECHUE Tel,
U3MEHEHUE arperaTHbIX COCTOSTHUN
BEIIECTBA U OOBSICHEHHE UX Ha OCHOBE
3aKOHOB M (JOPMYJI MOJIEKYJIIPHOU
(bu3HKH.

Hcnonb3zoBanne HHPOPMALMOHHBIX
TEXHOJIOTHH JIJIsl IOUCKa,
CTPYKTYpPUPOBaHUs, UHTEPIIPETALIUU U
npecTaBiIeHUs] UHpOpMaLuU MIpH
MOJIFOTOBKE COOOIIEHUI O MPUMEHEHUH
3aKOHOB MOJIEKYJISIPHOU (DU3UKU U
TEPMOJMHAMUKHU B TEXHUKE

Y TEXHOJIOTUSIX

Hroro no pazgeny 24
Pa3znen 4. DinekTpoaMHAMHKA
4.1 | DnekTpocTraTuka 10 OnexkTpuzaums Teil. dnekrpudeckuid | [IpoBeneHne 3KkcriepuMenTa: U3MEpPEeHUE

3apsan. JIBa BUIa JIIEKTPUUYECKUX
3apsanoB. [IpoBogHuKY,
JTUBJIEKTPUKHU U TIOTYIIPOBOJHUKH.
3aKOH COXpaHEHUS AICKTPUIECKOTO
3apsja.

BzaumopeiicTBre 3aps10B. 3aKOH
Kynona. ToueuHblid 371€EKTPUYECKUI
3apsi. DIEKTPUUECKOE TOJIE.

ANEKTPOEMKOCTH KOHAEHCATOPA.
OneHka a0CONIOTHBIX M OTHOCUTEIbHBIX
MOTPENTHOCTEH U3MEpEHUN (PU3NIECKUX
BEJINYHH.

N3y4yeHne npuHIUIIOB 1EUCTBUS
AIEKTPOCKOIIA, 3JIEKTPOMETPA,
KOHJIEHCATOPA.

N3ydenune npruHIUMIOB NEUCTBHS

39



denepanbHas padouas nporpamma | duszuka. 10—11 kinaccer (6a30BbIil yPOBEHB)

Hanpsk€HHOCTB 2JIEKTPUYECKOTO
nosis. [IpuHauun cynepno3unuu
3JIEKTPUYECKUX Tonen. JInnnm
HaIpPsHKEHHOCTH 3JIEKTPUYECKOTO
HOJISL.

PaboTa cui 31eKTpocTaTuyecKoro
nons. [lorenunan. Pasnocts
NOTEeHIMaIoB. [IpoBogHUKY U
JADJICKTPUKH B
JIEKTPOCTATUYECKOM II0JIE.
JluanexTpryeckast MpOHULIAEMOCTb.
OnekrpoémkocTb. Konnencarop.
DIIEKTPOEMKOCTb TIOCKOTO
KOHJIEHCATOpa. DHEprus
3apsKEHHOIO KOHJEHCATopa.
TexHuyeckue ycTporcTa u
IIPAKTUYECKOE ITPUMEHECHHUE:!
AJIIEKTPOCKOIL, HIIEKTPOMETP,
ANEKTPOCTATUYECKAs 3aIIUTa,
3a3eMJICHHUE IEKTPONprUOOpOB,
KOHJEHCATOP, KOIMMUPOBAIIbHBIN
armapar, CTPyUHBIN IPUHTED

U YCJIOBUH 0€30MacHOro MpUMEHEHUs

B IIPAKTUYECKOU KU3HU,
KOMUPOBAIIBHOTO amliapara, CTPyHuHOro
MIPUHTEpA.

PaccmoTpenue pusnaeckux 0oCHOBaHUN
ANEKTPOCTATUYECKON 3aIUTHI U
3a3eMJICHUS AJIEKTPOIPUOOPOB.
Pemenne pacu€THpIX 3a1a4 C IBHO
3aTaHHOM (PU3UYECKON MOJCIBIO

C UCII0JIb30BaHUEM OCHOBHBIX 3aKOHOB
1 (opMyIT IIEKTPOCTATUKH.

Penienne kauyeCTBEHHBIX 3a/1a4

C OIOPOU Ha U3yYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pr3HUecKHe
SBJICHUSI DJIEKTPOCTATHKHU.
Pacno3naBanue pu3nM4eCcKuX sSBJICHUM
B YUYE€OHBIX OMBITaX U OKPYXarolen
KU3HU: dJIEKTPU3ALIMS Tel,
B3aMMOJICICTBHE 3apsA0B U OOBSICHEHHE
MX Ha OCHOBE 3aKOHOB U (hopMyJI
ANEKTPOCTATUKH.

OnucaHre N3y4eHHBIX CBOMCTB
BEILIECTBA U JIEKTPUUYECKUX SIBJICHUI

C MCMOJIb30BaHUEM (PU3UUECKUX
BEJIMYMH: JICKTPUUECKUN 3apsl,
HaMpPSHKEHHOCTD 3JEKTPUUECKOTO MOJI,
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MOTEHIINAJ, Pa3HOCTh OTEHIIMAJIOB,
BJIEKTPOEMKOCTb.

AHanu3 (pU3NYEeCKUX MPOIECCOB U
SBJICHUH C UCIIOJIb30BAaHUEM
(bu3MYEeCcKUX 3aKOHOB: 3aKOHA
COXPaHEHMS IICKTPUUECKOTO 3apsia,
3akoHa KymnoHna.

PaboTa B rpynmax mpu aHaiuse
JIOTIOJIHUTEJIbHBIX NCTOYHUKOB
MH(pOpMAIU U OJTOTOBKE COOOIIECHUIMA
O MPOSIBJICHUH 3aKOHOB 3JIEKTPOCTATUKHU
B OKPY>KaIoIIeH )KU3HU U PUMEHEHUU
UX B TEXHUKE

4.2

[locTostHHEBII

AIEKTPUYECKUH TOK.

Toku B pa3nu4HbIX
cpenax

12

DIJIEKTPUYECKHM TOK. Y CIIOBUSA
CYIIECTBOBAHUS AJIEKTPUUECKOTO
Toka. Uctounuku Toka. Cuia Toka.
[TocTostHHBIN TOK.

Hanpsokenue.

3akoH OMa [ y4acTKa LeTu.
DIIEKTPUUECKOE CONPOTUBIICHHUE.
VY 1enbHOE CONTPOTUBIIEHUE
BemiecTna. IlocienoBarenbpHoe,
napasuiesIbHOE, CMEIIaHHOE
COEMHEHUE MPOBOJHUKOB.
PaboTa snexTpuieckoro Toka.
3akon J[xxoyns—JIenna. MomHocTh
AIEKTPUYECKOTO TOKA.

[IpoBeneHne dKCIIEpUMEHTA: U3YUYEHUE
CMEIIIAHHOTO COCIMHEHUSI PE3UCTOPOB;
n3Mepenue IJ1C ucTouHuKa TOKa U €ro
BHYTPEHHETO CONPOTUBJICHUS;
HaOJII0ICHUE IIEKTPOJIH3A.

Orenka aOCOIOTHBIX M OTHOCUTEIIBHBIX
MOTPENTHOCTEN U3MepeHU (PU3NIECKUX
BEITUYMH.

OObsicHEHUE PUHIIATIOB ACHUCTBUS U
yCJIOBHU 0€30MacHOr0 MPUMEHEHUS
aMIlepMeTpa, BOJLTMETPA, peocTaTa,
HMCTOYHUKOB TOKA,
ANEKTPOHArPEBATEIbHBIX U
AIEKTPOOCBETUTEIHHBIX MPUOOPOB,
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DJIIEKTPOJIBIKYIIAS CHIIA U
BHYTPEHHEE COIIPOTHBIICHUE
MCTOYHHUKA TOKa. 3akoH OMa

JUIS1 TIOJTHOU (3aMKHYTOM)
anexkTpudeckon nenu. Koporkoe
3aMBbIKaHHE.

DneKTpoHHAas IPOBOJUMOCTb
TBEPBIX METAIJIOB. 3aBUCUMOCTh
CONPOTUBIICHUS METAJIOB

OT TEMIIEpaTypHl.
CBepXnpoBOIUMOCTb.
DIIEKTPUYECKAN TOK B BAKyyME.
CBOMCTBA DIEKTPOHHBIX ITYYKOB.
[TonmynpoBonuuku. CoOCTBEHHAs U
IPUMECHAs! IPOBOJUMOCTh
MOJYyNIPOBOAHUKOB. CBOKCTBA
p—N-niepexona.
[TonynpoBOTHUKOBBIE TPUOOPHI.
DJIEKTPUYECKHAN TOK B pacCTBOpPaAX U
pacruiaBax 3J€KTPOJIUTOB.

QHCKTpOHI/ITI/I‘-IeCKaH AUucconuranms.

DIIEKTPOJIU3.
DJIEKTPUUECKUM TOK B raszax.
CaMoOCTOSTEIbHBIN U
HECAMOCTOSTEIIbHBIN pa3psL.
Mounus. [1na3zma.
TexHuyeckue ycTponucTsa u

TEPMOMETPA CONMPOTUBJIEHUS,
BaKyyMHOT'O J10/1a, TEPMHUCTOPOB U

(b oTOpE3UCTOPOB, MOTYIPOBOIHUKOBBIX
JIMOJIOB, TAJIbBAHUKH.

Pemenne pacu€THbIX 33724 C IBHO
3aTaHHOM (PU3UYECKON MOJCIBIO

C UCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
u hopmyn tembl «IlocTossHHBIN
AIEKTPUUYECKUN TOK).

Pacnio3naBanue pu3M4ECKUX SBJICHUM
B Y4€OHBIX ONBITAX U OKpYyKaromen
YKUA3HU: DJIEKTpUYECKas IIPOBOIUMOCTb,
TETJIOBOE, CBETOBOE, XUMHYECKOE,
MAarHUTHOE JEUCTBUS TOKA.

AHanu3 3JEeKTPUYECKHUX SIBIICHUN U
IIPOLIECCOB B LEIAX OCTOSTHHOTO TOKA
C MCIIOJIb30BaHNUEM 3aKOHOB: 3aKOH
Oma, 3aKOHOMEPHOCTH
[IOCJIEIOBATEIBRHOIO U MTAPAJIIEIIBHOTO
COEIMHEHUS MPOBOJHUKOB, 3aKOH
Jxoyna-Jlenna.

Onucanue n3y4yeHHbIX CBOMCTB
BEIIECTB U JICKTPUUECKUX SIBJICHUN

C HCTIOJIb30BaHUEM (DU3HUUECKUX
BEJIMYUH: DJICKTPUYECKUU 3apsi]l, CUJIa
TOKa, JJICKTPUUECKOE HAIPSKEHNUE,
ANEKTPUUYECKOE COITPOTUBIICHHUE,
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MPaKTUYECKOE TPUMEHEHUE:
aMIIepMeTp, BOJIbTMETP, PEOCTAT,
HMCTOYHUKU TOKa,
AJIEKTPOHArPEBATENbHBIE IPUOOPHI,
AIIEKTPOOCBETUTEIBbHBIE PUOOPHI,
TEPMOMETP CONPOTUBIICHUS,
BaKyyMHBIN U0/, TEPMUCTOPHI U
(hOTOpPE3UCTOPHI,
MOJIYITPOBOJJHUKOBBIN AUO/,
rajibBaHuKa

pa3HocTh notenuuanos, IJC, pabota
TOKa, MOIIIHOCTh TOKA.

Hcnonp3oBanne nHPOPMAITHOHHBIX
TEXHOJIOTHU JIJISl IOKCKA,
CTPYKTYPUPOBAHMSI, UHTEPIIPETAIIUHU U
MpeACTaBICHNS HHPOPMAIINH TTPU
MOJATOTOBKE COOOIICHUI O MTPUMEHEHUHU
3aKOHOB ITOCTOSTHHOT'O TOKA B TEXHUKE U
TEXHOJIOTUSIX

Hroro no pazaeny 22
Pe3epBHOE Bpems 2
OBILEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME
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11 KJIACC

HaumenoBanue

No KonnuecTBo OCHOBHBIC BUIBI I€ATEIILHOCTH
pa3/iesioB U TeEM [TporpammHoe conepxanue

/o 4acoB 00yJaromMXxcs

y4eOHOTO0 MpeIMeTa
Pasznen 1. Dnexkrpoannamuka
1.1 | MarauTHO€ noJe. 11 ITocTOsTHHBIE MATHUTHI. [IpoBeaeHnE SKCIIEPUMEHTA: N3YUEHHE

BJ'IGKTpOMaF HHUTHAasA
WHAYKOWA

BzaumoelicTBHE TOCTOSIHHBIX
MarHuToB. MarHuTHoeE I0JI€.
BexTop MaratuTHOM MHAYKIIHH.
[TpuHLMI cynieprno3uuuu
MarHMTHBIX TojaeH. JInaun
MarHuTHOM MHAYKIuK. Kaptrna
JIMHUN MarHUTHOW UHIYKIIUU MOJIS
MOCTOSIHHBIX MAarHUTOB.
MarauTtHoe 1ose NTpoBOJHUKA

¢ TokoMm. KapTrHa nuHHAl MHAYKIUN
MarHUTHOTO MOJIS JJIMHHOT'O
MPSIMOTO TPOBOJIHUKA U 3aMKHYTOTO
KOJIBIIEBOT'O TPOBOAHUKA, KATYIIIKH
¢ TokoM. OnbIT Dpcrena.
BzaumopaericTBre NpoBOIHUKOB

C TOKOM.

Cuita Amnepa, €€ MOyJb U
HaIpaBJICHHUE.

Cuna Jlopenna, e€ Moayb U
HamnpasieHue. JIBrxeHue
3apsIKEHHOM YaCTHULIbI

MAarHUTHOTO ITOJISl KaTYIIKH C TOKOM;
HCCIIEIOBAHNE IEUCTBUS ITOCTOSTHHOTO
MAarHATa Ha paMKy ¢ TOKOM;
UCCIICIOBAHUE SIBJICHUSA
AIIEKTPOMATHUTHON MHIYKIIMH.
OneHka a0COJIFOTHBIX U OTHOCUTEIbHBIX
MOTPENTHOCTEN U3MEPEHUN (PU3NYECKUX
BEJIMYMH.

OObsicHEHUE NPUHLIUIIOB ACHCTBUS U
YCIIOBHI 6€30MaCHOT0 MPUMEHEHHUSI
IIOCTOSIHHBIX MarHUTOB,
AJIEKTPOMAarHuTOB, JJIEKTPOABUTATEN,
YCKOPUTETEH 3JIEMEHTAPHBIX YaCTHII,
WHAYKIIMOHHOM TIE€YH.

Pemrenune pacu€THbIx 3a1a4

Ha IpUMEHEeHHE POPMYII TEMBI
«MarauTtHoe noJsie. DIEeKTpOMarHuTHas
WHIYKLUS.

Pemenne kayecTBEHHBIX 3a/1a4

C OIIOPOY Ha U3YUYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKUE
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B OJJHOPOJIHOM MarHUTHOM TIOJIE.
Pa6ota cunsl Jlopenna.

SIBrIeHME DIEKTPOMArHUTHON
nHaykuuu. [loTok BekTopa
MAarHAuTHOW UHIYKIUU.
DNEKTPOJBIKYIIAS CUJIA UHTYKIIUH.
3aKOH 3JIEKTPOMarHuTHOMN
uHaykuuu @apanes.

Buxpesoe aiekTpuueckoe 1mose.
DIIEKTPOABHKYIIAS CUJIA UHIYKIIUU
B MMPOBOJIHUKE, IBUKYILEMCS
IIOCTYIIATEIBHO B OJJHOPOJHOM
MAarHUTHOM TOJIE.

IIpaBuio Jlenua.

NunykTuBHOCTS. fBIICHUE
CaMOMHIYKIINH. DJIEKTPOIBHXKYIIIAS
CUJIa CAMOUHIYKIIUH.

DHeprusi MAarHUTHOTO MOJISI KaTYIIKU
C TOKOM.

DIIEKTPOMAarHUTHOE TOJIE.
TexHuueckue ycTpoucTaa u
MPAKTUYECKOE MPUMEHEHUE:
MOCTOSTHHBIE MarHUTHI,
AIIEKTPOMArHUTHI,
AIEKTPOABUTATEND, YCKOPUTEIU
AJIEMEHTAPHBIX YACTHII,
WHIYKIIMOHHAS II€Yb

ABJICHHSI TeMbI « MarHUTHOE TOJIE.
DJIEKTPOMAarHUTHAs! UHIYKLIHSD).
OnpeneneHre HapaBJIEHUs] BEKTOpa
MHIYKIIUM MAarHUTHOTO MOJIs
MIPOBOJAHUKA C TOKOM, CHJIBI AMIiepa
u cwibl JIopeHia.

Pacnio3znaBanue pu3nueckux sBIeHUN
B YYEOHBIX OMBITaX U OKPYXKaIOIIeH
KU3HU: B3aUMOJICIICTBUE MAarHUTOB,
AIEKTPOMArHuTHAsI HHAYKIHUSA,
JEHCTBME MarHUTHOT'O MOJISl Ha
IIPOBOJIHUK C TOKOM U JABWOKYLIUMICS
3aps.

AHanu3 3JIeKTPOMarHUTHBIX SIBICHUI
C MCIOJIb30BAHUEM 3aKOHA
AIEKTPOMAarHUTHOW MHIYKIIMH.
Onurcanue n3y4yeHHbIX CBOMCTB
BEILECTB U AJEKTPOMArHUTHBIX
SBJICHUM C UCITOJIb30BAaHUEM
(U3MYECKUX BEJIMYMH: UHIYKIHUS
MarHuTHOTO MOJIsA, cujla AMIepa, Chiia
JlopeHua, MHAYKTUBHOCTh KaTYIIKH,
SHEPTHUs INEKTPUUYECKOTO U MArHUTHOTO
MoJen

Hroro no pazaeny

11
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Pa3nen 2. Kosie0anus v BOJTHBI

2.1

MexaHU4ecKue 1
AIIEKTPOMArHUTHbBIC
KOJICOaHUS

KonebatenbHas cuctema.
CB00OOIHBIE MEXAaHUYECKUE
konebanus. ['apmMoHHUeckue
kojebanus. [lepuon, yactora,
aMIIuTyAa u (pasa KkoaeOaHui.
[Ipy>XKMHHBIN MasATHUK.
MareMaTnueckui MasTHUK.
YpaBHeHHE rapMOHUYECKUX
kosebanuil. [IpeBpaiienue sHepruu
MIPU TAPMOHUYECKUX KOJICOAHUSIX.
KonebarenbHbIi KOHTYP.
CB0OOIHBIE 2JIEKTPOMATrHUTHBIC
KOJIeOaHUs B UACAIbHOM
K0JIeOaTeIbHOM KOHTYpE. AHAIOTUS
MEXy MEXaHUYECKUMU U

QJICKTPOMAIroHuUTHBIMHA KOJICOAHHMSIMHU.

®opmyna ToMcoHa. 3akOH
COXPaHEHUs YHEPTHH B UJCATBHOM
K0JIe0aTeIbHOM KOHTYpE.
IIpencrasienue o 3aTyXarommx
Kosie0aHusX. BeIHYKIeHHBIS
MEXaHU4eCKue KoaeOaHus.
Pe3onanc. BelHyXeHHbBIE
3JIEKTPOMAarHUTHbIE KOJIeOaHNUS.
IlepeMeHHBIN TOK.

CunycouanbHbI IEPEMEHHBIN TOK.

Hccnenosanue nmapamMeTpoB
K0JIe0aTeIbHON CUCTEMBI — IEPUO/IA,
9JaCTOTHI, AMIUTATYABI U (a3bl
KoJieOaHu (MPY>KUHHBIN W/WUTH
MaTeMaTUYECKU MasiTHUK).
Habmronenue 3aryxaromux KojieOaHuu.
HccnenoBanue CBOMCTB BHIHYKIEHHBIX
KOJIeOaHU.

Habmronenue pezonanca.

IIpoBeneHue 3KcniepuMeEHTa:
MCCJIEIOBAHNE 3aBUCUMOCTH TIEPHO/JIa
MaJIbIX KosieO0aHui rpy3a Ha HUTU

OT JTMHBI HUTH ¥ MAacChI TPY3a;
HCCJIEIOBAHKE MTEPEMEHHOTO TOKa

B IIETTH U3 MTOCJIEI0OBATEIHHO
COEIMHEHHBIX KOHJIEHCATOPA, KATYIIIKH
U pPe3UCTOopa.

Orenka aOCOFOTHBIX M OTHOCUTEIIBHBIX
MOTPENTHOCTEH U3MepeHU (PU3NIECKUX
BCJTUYMH.

OOBsICHEHUE PUHITATIOB ACHCTBUS U
yCJIOBH 0€30MacHOr0 MPUMEHEHUS
AIEKTPUUECKOTO 3BOHKA, TEHEpATOpa
MEPEMEHHOTO TOKA, JINHUU
AJIEKTpoIiepeaay.

Pemenne pacuéTHbIX 3a/1a4 C SIBHO
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MonHOCTh NEPEMEHHOTO TOKA.
AMIUTUTYIHOE U ACHCTBYIOIIEE

SHAYCHUC CUJIbI TOKA U HAIIPAKCHUSI.

Tpaunchopmarop. [IpousBocTro,
nepeaayda u noTpedieHue
ANEKTPUYECKON SHEPTHH.
DKOJIOTUYECKHUE PUCKHU

IIpH ITPOU3BOACTBC 3JICKTPOSHCPIHUH.

KynbTypa ncnonbs3oBaHust
AJIEKTPOIHEPTUM B OBCEITHEBHOU
JKU3HU.

TexHuueckue ycTpoucTaa u
MIPAKTUYECKOE IPUMEHEHUE:
AIEKTPUYECKUHN 3BOHOK, TEHEPATOP
MEPEMEHHOTO TOKA, INHUU
aJeKTponepeaay

3aJIaHHON (PU3HUECKON MOJIEITBIO

C UCTIOJIH30BaHUEM OCHOBHBIX 3aKOHOB
1 GOpMYJI, OTTUCHIBAIOIIIIX
MEXaHUYECKUE U DJICKTPOMArHUTHBIC
KoJIeOaHusl.

Onucanre MEXaHHYECKUX U
AIIEKTPOMATrHUTHBIX KOJICOAHMIA

C UCTIOJIb30BaHUEM (DU3UUECKUX
BEJTMYMH: TICPHO] ¥ 4aCTOTa
KoJIeOaHu, aMITUTy1a U Paza
KoJIeOaHM, 3aps1 U CHJIa TOKa

B TAPMOHUYECKUX IJICKTPOMATrHUTHBIX
KOJICOaHUSIX.

Pemenne kaueCTBEHHBIX 3a/1a4

C OIIOPOU Ha M3YyYEHHBIC 3aKOHBI,
3aKOHOMEPHOCTH, OTTMCHIBAFOIIIHEC
MEXaHUYECKHE U DJIEKTPOMArHUTHBIC
KoJieOaHusl.

PaboTa B rpynmnax rnpu rjiaHupOBaHUH,
MIPOBEICHUH U UHTEPIPETAIINH
PE3YNBTATOB OIBITOB, U AHATIN3E
JOTIOJTHUTEIIBHBIX HCTOYHUKOB
uH(pOpMaIUKU IO TEME

2.2

MexaHu4ecKue 1
AIEKTPOMATHUTHBIE
BOJIHEI

Mexanuyeckue BOJIHBI, YCIOBUS
pacnpocrtpanenus. [lepuos.
CKOpOCTh pacnpoCTpaHEHUs U
JnnuHa BoHbL. [lonepeunbie n

N3yuenune oOpazoBanus u
pacnpocTpaHEHUS TOTIEPEYHBIX
POJOTBHBIX BOJIH.

HaGmoienue otpaxeHus
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IIPOJIOJIbHBIE BOJIHBI.
WuTepdepentus u qudpaxus
MEXaHUYECKUX BOJIH.

3ByK. CKOpOCTh 3ByKa. [ pOMKOCTB
3ByKa. Bricora Tona. TemOp 3ByKa.
DIEKTPOMArHUTHBIE BOJIHBI.

Y cnoBus n3ny4eHus
AJIEKTPOMArHUTHBIX BOJIH. B3anmHas
opueHTaIus BeKkTopoB E, B,

U B 3JIEKTPOMAarHUTHOM BOJIHE.
CBOIICTBA AIEKTPOMArHUTHBIX BOJIH:
OTpaXk€HUe, NPEJTOMIICHHE,
nossipuzanus, audpaxius,
uHTepdpepenius. CKopocTb
AIEKTPOMArHUTHBIX BOJIH.

[[Ixana 31eKTPOMarHUTHBIX BOJIH.
[IpuMeHeHue JIeKTPOMArHUTHBIX
BOJIH B TEXHUKE U OBITY.

[IpuHLIMTIBI paTUOCBSI3U U
TeneBuaeHUs. Paninonokanus.
DNEeKTPOMarHUTHOE 3arpsi3HEHHE
OKPYKaIOLIEN CPEIBL.

TexHuuyeckue ycTponucTBa u
MPaKTUYECKOE TPUMEHEHHUE:
MY3bIKaJIbHbIE UHCTPYMEHTHI,
yJIbTPa3BYKOBasl AMAarHOCTHUKA

B TEXHUKE U MEAULIMHE, paaap,

U TIpEeNIOMIICHHUSI, UHTEP(EPEHITUU U
IUQPPaKINA MEXaHHUYECKUX BOJIH.
Habmtoienue cBsi3u TpOMKOCTH 3BYKa U
BBICOTBI TOHA C aMIUTATYI0N U
4aCcTOTOU KOJIeOaHHii, 3ByKOBOTO
pe30HaHca.

HccnenoBanne cBOWCTB
AJIIEKTPOMATHUTHBIX BOJIH: OTPAXKEHUE,
IIPEJIOMJIEHUE, MOIAPU3ALNS,
nupakuys, UHTepepeHIIHs.
N3yyeHue ycaoBui U3ITyYEHUs
AIIEKTPOMATHUTHBIX BOJIH, B3AUMHOU
opueHTaIuu BeKTopos E, B,

V B DJIEKTPOMArHUTHOM BOJIHE.
N3ydyeHne npuMeHeHus
AJEKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

OOBbscHEHNE IPUHIUIIOB AEHCTBUS U
yCJIOBH 0€30MacHOTr0 MPUMEHEHUS
MY3bIKaJIbHBIX UHCTPYMEHTOB,
YIBTPa3BYKOBOW JUArHOCTUKU

B TEXHHUKE U MEJIUIIMHE, pajiapa,
paguonpuEMHUKA, TEIEBU30PA,
aHTeHHsbl, Tenedona, CBU-neun.
Pemenue pacu€THBIX U KaU€CTBEHHBIX
3a/1a4 ¢ ONOPOM HA U3YUYEHHBIE 3aKOHBI
Y 3aKOHOMEPHOCTH, OIHUCHIBAIOIIINE
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panuonpuéMHUK, TEIEBU30DP,
anTeHHa, tenedon, CBU-neup

pacnpocTpaHEeHUE MEXaHUYECKUX U
ANIEKTPOMATHUTHBIX BOJIH.
Hcnonp3oBanue nHGHOPMaMOHHBIX
TEXHOJIOTHU JIJISl IOUCKA,
CTPYKTYPUPOBAHHUS, UHTEPIPETALNN U
MpeICTaBICHUs] UHPOpMalUU

MIPU OJATOTOBKE COOOIICHUI

00 MCTI0JIb30BaHUH HJIEKTPOMATrHUTHBIX
BOJIH B TEXHHUKE.

VYyacrtre B JUCKyCCUU

00 3JIEeKTPOMarHUTHOM 3arpsi3HEHUU
OKPYKaIOUIEH CPEIBI.

PaboTa B rpynmnax npu mjiaHupoBaHUH,
MIPOBEICHUH U UHTEPIPETALIMU
PE3YNBTATOB OIBITOB M AHAJIN3E
JOTIOJTHUTEIbHBIX HCTOYHUKOB
uH(pOpMaIUKU IO TEME

2.3

Onrtuka

10

I'eomerpuueckas onTuka.
[IpsamosMHENHOE PacIpOCTPAHEHNE
CBETA B OTHOPOIHOU cpene. JIyu
cBeTa. To4ueuHbI HCTOYHUK CBETA.
OtpaxkeHue cBeTa. 3aKOHBI
oTpaxeHnus ceera. [loctpoeHue
M300paKEeHU B MIIOCKOM 3epKalie.
IIpenomiienue cBeTa. 3aKOHBI
npesIoMyIeHUs cBeTa. AOCOIOTHBIN
nokasaresb npesnomiieHus. [lonHoe

N3ydenue sABIIEHNs TIOJHOTO
BHYTPEHHETO OTPAKECHUS, Er0
IIPUMEHEHUS B CBETOBOJIE.

N3ydyenne Moaenen MUKpOCKOIIa,
TEJIECKOTIa.

ITomy4yeHue criekTpa ¢ IOMOILBIO
IPU3MBI U AUPPAKIIMOHHON PEIIETKH.
M3mepenne nokasaress NpeaoMIICHUS
CTEKJIA.

HccnenoBanue cBOMCTB H300paxeHHI
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BHYTPEHHEE OTPaKCHHUE.
[IpenenpHBIN yroi MoaIHOTO
BHYTPEHHETO OTPaKCHHUSI.
Hucnepcust cBera. CoXHBIN cOCTaB
oemnoro cBeta. LIBer.

Colwuparolue 1 paccenuBaroIue
nuH3bl. ToHKas JnmH3a. POKYCHOE
pPacCTOSIHUE U ONITUYECKas CHUJIa
TOHKOW JIMH3bI. [locTpoeHne
M300paKEHUI B COOMPAIOIINX U
pacceuBaromux auH3zax. opmyia
TOHKOW JIMH3bI. Y BEJINYCHUE,
JIaBa€MO€ JIMH30M.

[Ipenenbl NPUMEHUMOCTH
F€OMETPUYECKOMN ONITUKH.

BonnoBas onrtuka. UHTepdepenuus
cBeta. KorepeHTHbIC HCTOYHUKH.
VYcnoBust HaOMIOIEHN S MAKCUMYMOB
U MUHUMYMOB

B UHTEPPEPEHIIMOHHON KapTUHE

OT JIBYX CUH(A3HbIX KOT€PEHTHBIX
HMCTOYHUKOB.

Hudpakuus csera. AudpakunoHHas
peméTrka. Y clioBre HaOIIOACHUS
IJIABHBIX MAKCHUMYMOB TP TaJI€HUU
MOHOXPOMATHYE€CKOTO CBETA

Ha TUPPAKITUOHHYIO PEIIETKY.

B JINH3aX.
OObsicHEHUE IPUHIIUIIOB ACHUCTBUS U
yCIIOBUI 06€30MacHOT0 MPUMEHEHHUS
OYKOB, JyTibl, hoTOAMNIApATa,
MIPOEKIIMOHHOTO anmapara,
MHKPOCKOIIA, TEJIECKOTA, BOJIOKOHHOU
ONTHKH, TUPPAKIUOHHON PEIIETKH,
HOJISIPOUAA.

Pemenune pacu€THpIX 3a71a4 C IBHO
3aIaHHON (PU3UYECKON MOJAEIBIO

C UCTIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 (HOpMyJI T€OMETPUUECKON ONTUKH.
[Toctpoenue u onucanue N300paxeHus,
CO37aBa€MOT0 IIJIOCKUM 3€pKAJIOM,
TOHKOW JINH30M.

PaccmoTtpenue nipenenos
IIPUMEHUMOCTH T'€OMETPUUIECKOIN
OINTHKM.

Pacnio3naBanue Gpuznyeckux siBICHUN
B OIIBITAX U OKPYKAIOLIEH KU3HMU:
NPSIMOJIMHEWHOE PACTIPOCTPAHEHUE
CBETa, OTPAXKEHUE, IPEJTOMIICHHUE,
uHTephepeHIus, TMPpaKuus u
MOJISIpU3alisl CBETA, JUCIIEPCHS CBETA.
N3ydenue ycnoBuii HaOIOICHUS
MaKCHMYMOB U MUHUMYMOB

B UHTEPPEPEHIIMOHHON KapTHUHE
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[Tonapu3zanus ceera.

TexHuyeckue ycTponcTsa u
IIPAKTUYECKOE PUMEHEHUE:

OYKH, JIyna, (poroanmapar,
IIPOCKIIMOHHBIN armapar,
MHKPOCKOII, TEJIECKOII, BOJIOKOHHAS
OITHKA, AUPPAKIIMOHHAS PEIIETKA,
MTOJISIPOU T

OT JBYX CUH(A3HBIX KOT€PEHTHBIX
HMCTOYHHUKOB.

VYcnoBue HaOIIOEHUS TTIABHBIX
MaKCUMYMOB IpHY MaJICHUU
MOHOXPOMAaTHYECKOTO CBETa

Ha TUPPAKITUOHHYIO PEIIETKY.
AHann3 ONTUYECKUX SIBIICHUIM

C MCIIOJIb30BaHUEM 3aKOHOB: 3aKOH
MPSIMOJIMHENHOTO PaCIIPOCTPAHEHHUS
CBETa, 3aKOHBI OTPAXKEHUS CBETA,
3aKOHBI ITPEJIOMJIEHUS CBETA.
OnucaHue ONTUYECKUX SIBJICHUI

C UCTOJIb30BAHUEM (PU3UYECKHUX
BEJINUUH: OKYCHOE PACCTOSIHUE U
ONTHYECKAs CUJIA JIMH3bI

Hroro no pazneny

24

Pa3nen 3. OcHOBBI cleNMAJILHON TeOPUHM OTHOCUTEIBLHOCTH (1asiee — CTO)

3.1

OCHOBBI CITETUATBEHOUN
TEOpUH
OTHOCHUTEIBHOCTH

4

['panuLbl MPUMEHUMOCTH
KJIaCCUYECKOM MEXaHHUKH.
[TocTynatel ciennaabHOU TEOPUU
OTHOCHTEJIbHOCTH: HHBAPUAHTHOCTh
MOJTyJIsl CKOPOCTH CBETA B BAKYyME,
MIPUHITUIT OTHOCUTEIBLHOCTH
OHHINTENHA.

OTHOCUTEIBHOCTD
OJIHOBPEMEHHOCTH. 3aMe/IJICHHUE
BPEMEHH U COKPALCHUE JIJIWHBI.

Pemrenne xauecTBEHHBIX 3a71a4

C OMOPOM Ha N3YUYEHHBIE MMOCTYJIATHI
CTO.

Hcnonb3oBanre nHOOPMAITMOHHBIX
TEXHOJIOTHH JJIs1 IOMCKA,
CTPYKTYpHUpPOBAaHUS, HHTEPIPETALIUU U
IpeCcTaBICHUS HHOOPMALIMH TIPH
MOATOTOBKE COOOIIEHUM O TpaHUIax
IIPUMEHUMOCTH KIJIACCHYECKON
Mexanuku u ocHoBax CTO
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DHeprus 1 UMITYJIbC
PENSTUBUCTCKON YaCTHUIIBL.
CBs13b Macchl € DHEPTUEH U
UMITYJICOM PEJSTUBUCTCKOM
YAaCTULIBI. DHEPIUsI TOKOS

Htoro no pazaeny

Pa3znen 4. KBantoBas pusuka

4.1

DNEeMEHTBI KBAHTOBOMU
OIITUKH

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

A.T". CroneroBa. 3aKOHBI
dbororddekra. YpaBHeHUE
OuinmTenHa s Gotodrdexra.

«Kpacnas rpanuna» dpotodrddexra.

JlaBnenue cBeta. OMbIThI

I1.H. JIcOenena.

XHUMHMYECKOE JCHCTBUE CBETA.
TexHuuyeckue ycTponucTBa u
MPaKTUYECKOE TPUMEHEHHUE:
dhoTo311eMEeHT, (hOTOTATUHK,
COJIHEUHas 0aTapesi, CBETOIUO/]

Habmronenue gpotoaddexra

Ha YCTAaHOBKE C IUHKOBOM IIACTUHOM.
HccnenoBanne 3aKOHOB BHEIIHETO
dhororddexra.

OOBsiCHEHNE OCHOBHBIX MPUHIIUIIOB
NENCTBUS TEXHUYECKNUX YCTPOMCTB,
TaKux Kak: PoTodJeMeHT, (POTOJaATUHK,
COJIHEUHas baTapesi, CBeTOIUO/; U
YCJIOBHUM MX 0€30MaCHOTO MPUMEHEHHS
B IIPAKTUYECKOMN KU3HU.

Pemienne pacué€THbIX 337124 C SIBHO
3aTaHHOM (PU3UYECKON MOJCIBIO

C HUCTOJIb30BAHHEM OCHOBHBIX 3aKOHOB
1 (hOpMYJT KBAHTOBOM OTITHKHU.
Pemienune kauecTBEHHBIX 3a/1a4

C OIIOPOM Ha U3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH KBAaHTOBOW OTNITHKH.
Pacnio3naBanue Gpuznyueckux siBICHUN
B y4€OHBIX OMBITAX:
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dhoToannekTpudeckuii 3phexT, cBeToBOE
JaBJICHUE.

Onucanue N3y4eHHbIX KBAHTOBBIX
SIBIICHUH ¥ TPOIIECCOB

C MCTIOJIb30BaHUEM (PU3UUECKHUX
BEJIMYMH: CKOPOCTD AJIEKTPOMATHUTHBIX
BOJIH, JJTMHA BOJHBI ¥ YaCTOTa CBETA,
SHEPTUS U UMITYJIbC (DOTOHA

4.2

Crpoenue aToma

Monens atoma ToMmcoHa. OTBITH
Peszepdopaa no paccessHuto
a-yactul. [manerapHas Mozenb
atoMma. [loctynarel bopa.
W3nydenuie u noriomieHne GoToHOB
MIpY MEPEXOJIE aTOMa C OAHOTO
YPOBHSI JHEPIUU HA Apyroi. Buasl
cneKTpoB. CIeKTp ypOBHEN SHEPTUH
aToma BOAOpoAa.

BomnoBbIe cBoicTBa yacTHl. BOIHEI
ne bpoiunsa. KopnyckynsipHo-
BOJIHOBOM JyaJIN3M.

CrnoHTaHHOE U BBIHYKJIEHHOE
W3JIy4YCHHUE.

TexHuueckue ycTponcrsa u
MIPAKTUYECKOE ITPUMEHEHHE:
CIIEKTpaJIbHbIN aHAIU3
(cmekTpockon), 1a3ep, KBAaHTOBBII
KOMITBIOTED

Nzyuenne monenu onsita Pezepdopaa.
IIpoBeneHne dKkCriepuMenTa

10 HaOJIFOICHUIO JINHEWYATOr0 CIEKTPa.
OneHka abCONIOTHBIX U OTHOCUTENIBHBIX
MOTPENTHOCTEN U3MepeHu (PU3NIECKUX
BEJINYMH.

N3yuenune moaenu aroma: TomcoHa,
MJIaHETapHOM MOJIETU aTOMa, MOJIETTU
aroma bopa.

N3yuyeHue cnekTpa ypoBHEN SHEPTUU
aToMa Boziopoaa. OObsiICHEHHE
IIPUHIUIIOB IEUCTBUSA U YCIOBUI
0e301acHOro MPUMEHEHHUSI
CIEKTPOCKOIa, Ja3epa, KBAaHTOBOTO
KOMITbIOTEPA.

Pelmenne kaueCTBEHHBIX 3a/1a4

C OIIOPOY HAa U3YYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKHE
ABJICHMsI 110 TeMe «CTpoeHue aToMay.
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Pacnio3naBanue Gpu3nuecKux sBICHUN
B yU€OHBIX OMBITaX: BOSHUKHOBEHHUE
JIMHEWYATOrO CIIEKTPa U3IIy4YCHUS.
AHann3 KBaHTOBBIX ITPOLECCOB U
SBJICHUM C HCII0JIb30BAHUEM
IIOCTyJ1aTOB bopa

4.3

ATOMHOE IO

DKCIEPUMEHTHI, TOKA3bhIBAIOIIIHEC
CJI0)KHOCTBH CTPOCHHS SAJIpa.
OTKpBITHE PATHOAKTHBHOCTH.
OmnsiTel Pezepdopaa mo
OIPEEICHUIO COCTAaBA
PaOAKTUBHOTO U3ITyYCHUS.
CsoiicTBa anb(a-, 6eTa-,
ramMma-u3nydenus. Biusane
PaMOaKTUBHOCTH Ha >KUBBIC
OpTaHU3MBI.

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

3apsn sapa. MaccoBoe 4uciIo sapa.

N3oTtomnsl.
Anbda-pacnag. IIEKTPOHHBIN U

MIO3UTPOHHBIN OeTa-pacnai. ['amma-
U3ITydeHHE. 3aKOH PaIMOAKTHBHOTO

pacnana.
OHeprus CBsI3U HYKJIOHOB B SIIPE.
SlnepHblie CHIIBI.

N3y4deHnue 3KCrIepuMeHTOB,
JOKa3bIBAIOIINX CII0KHOCTH CTPOCHHMSI
aTOMHOTO $]Ipa.

HccnenoBanue TPEKOB YacTHUIL

(10 roToBBIM (oTOrpadusM).
N3yueHue siAepHbIX CUIL, IIEPHBIX
peaklMii CHHTE3a U paclaja,
TEPMOSIICPHOTO CUHTE3A.

N3ydenne HyKIIOHHOW MOJENH sIpa
['eitzenOepra-MBaneHko.

OObsicHEHUE yCTPOIICTBA U
IIPUMEHEHUS JO3UMETPA, KAMEPHI
Bunbscona, sspepHoro peakropa,
aTOMHOU OOMOBI.

Pemenue 3anau ¢ onopou

Ha NOJIyYE€HHbIE 3HAHHUS, B T.Y. O 3apse
Y MacCOBOM YHCIIE sipa.
Pacno3naBanue pu3MUEeCKuX SIBICHUM
B yU€OHBIX OMBITaX U B OKPYXKaIoUIeil
’KU3HU: ECTECTBEHHAs U HCKYCCTBEHHAs
PaAOAaKTUBHOCTD.
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JledekT mMacchl sapa.

Snepnbie peakuuu. [lenenue u
CUHTE3 sJIEP.

S nepneii peaktop. TepMosiaepHbIi
cuntes. [Ipobiaembl U mepCeKTUBbI
AJIEPHON SHEPrETUKH.
DKOJOTUYECKUE ACIIEKTHI SJIEPHOU
DHEPIETHUKH.

DiieMeHTapHbIe YacTUlbl. OTKpBITHE
MO3UTPOHA.

MeTtonapl HAOIIOACHUS U
PETUCTPALIUH JIIEMEHTAPHBIX
YaCTHII.

DyHIaMEHTaAJIbHBIE
B3auMoAeuCTBUA. ENMHCTBO
(bu3MYECKO KapTHUHBI MUpA.
TexHuueckue ycTpomucTna u
MPAKTUYECKOE MPUMEHECHHUE:
JIO3UMETP, Kamepa BuiibcoHa,
AJIEpHBINA peakTop, aToMHasi bomoOa

OnucaHne KBaHTOBBIX SIBJICHUM U
MPOLIECCOB C UCMOJIb30BAHUEM
(U3UYECKUX BEIMYWH: TIEPHO/T
MoJypacrajia, SHeprus CBA3M aTOMHBIX
sanep, 1eEeKT Macchl spa.

AHanu3 IpoIeCcCoB U SIBICHUI

C UCIOJIb30BaHUEM 3aKOHOB U
MOCTYJIATOB: 3aKOH COXPaHECHUS
AJIEKTPUYECKOTO 3apsia, 3aKOH
COXpPaHEHHsI MAaCCOBOTO YHCIIA,
noctynartel bopa, 3akoH
PaIHOAKTUBHOIO pacnaja.

VYyactue B paboTe Kpyrjiaoro cTojia
«DyHIaMEHTaIbHbIE B3aUMOACHCTBUA.
EannHcTBO puznyeckoil KapTUHBI
MHpay.

Hcnonb3oBanre nHOOPMAITMOHHBIX
TEXHOJIOTHH JIJIsl IOMCKA,
CTPYKTYPHUPOBaHUS, HHTEPIIPETALIUU U
npecTaBlIeHus] HHOOpMaLUK TPU
MOJATOTOBKE COOOIICHHI O MPUMEHECHUH
3aKOHOB KBAaHTOBOM (DM3HKHU B TEXHHKE
1 TEXHOJIOTHUAX, YKOJOTHUECKUX
aCMEKTax SICPHON SHEPTeTUKHU

Hroro o pasgemny

15
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Pa3znen 5. JieMeHTHI aCTPOHOMMH U aCTPOPU3UKH

5.1

DNEeMEeHTHI
aCTPOHOMUH U
acTpopU3UKH

7

DTanbl pa3BUTUSI ACTPOHOMHUH.
[IpuknagHOe 1 MUPOBO33PEHUECKOE
3HAYEHUE aCTPOHOMMUH.

Bun 3Bé3maoro HeOa. Co3Be3nus,
SpKUE 3BE3/IbI, TUTAHETHI, UX
BUJIMMOC JBMKCHHE.

Conneunas cucTema.

Comnaue. ConHeuyHass akTUBHOCTD.

Ncrounuk sneprun CoiHIA U 3BE3N.

3BE3/bl, UX OCHOBHBIE
XapakTepucTuku. Jlnarpamma
«CHEKTPAIBHBIN KJIACC —
CBETHUMOCTBY». 3BE3IBI TJIAaBHOU
MOCJIEA0BATEIbHOCTH. 3ABUCUMOCTD
«macca — CBETUMOCTbY» JIJIs 3BE3]T
TJIAaBHOM MOCJIEA0BATEIBHOCTH.
BnyTpeHnHee cTpoeHue 3BE3 .
CoBpeMeHHBIE TPEACTABIEHUS

0 MPOUCXOKICHUU U IBOJIIOLUN
CouHiia ¥ 3B€311. DTanbl )KU3HU
3BE3.

Muneunsii [1yts — Hama ["anakTuka.
ITonoxxenue n agemwxenue CoiHIA

B ['anaktuke. TUlibl rajJakTUK.
Paauoranaktviku v KBa3aphl.
YépHblie ObIpHI B AIpAX FAIAKTHK.

[ToaroToBka cooOreHu# 00 ITanmax
Pa3BUTHS aCTPOHOMUU, O TPUKIIATHOM
Y MUPOBO33pPEHYECKOM 3HAYCHUU
aACTPOHOMMH, O METOJIaX MOJIYYEHUS
Hay4YHBIX aCTPOHOMUYECKUX 3HAHUM,
OTKPBITUSIX B COBPEMEHHOMU
aCTPOHOMMUH.

N3ydeHne COBpeMEHHBIX
MPEACTABICHUN O IPOUCXOKIACHUU U
sBosroIy CoJTHIa U 3BE3.
N3ydeHne TUIOB TalaKTUK,
pPaIMOTAIAKTUK U KBa3apoB.
N3yuenne nBuxkeHUsI HEOSCHBIX Te,
ABOJIIOIMH 3BE311 U BeceneHnou,
MPOLIECCOB, MPOUCXOISIIIMX B 3BE3/1aX,
B 3BE3/IHBIX CUCTEMAX,

B MEXTaJaKTUYECKOU cpene,
MacTabHOW CTPYKTYphl BeeneHHOI.
OOmbsicHenue pacimupennst Becenennou
Ha OCHOBE 3aKoHa Xa00Ja.
[TonroroBka k 00CyXI€HUIO
HEPEIICHHBIX MTPOOJIEM aCTPOHOMHH.
[TpoBenenue HabmoeHUN
HEBOOPYKEHHBIM I'1a30M

C UCIOJIb30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUH 1JI ONIpEeACICHUS
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Bcenennas. Paciimpenne
Bcenennoii. 3akon Xab60ma.
Paz6eranue ranaktuk. Teopus
bonpioro B3peiBa. PennkroBoe
U3IIy4YEHUE.

MacuitabHast CTpyKTypa
Bcenennoii. Meraranakruka.
Hepeménnsie npobiemsl

MOJIOKEHUS] HEOECHBIX OOBEKTOB

Ha KOHKPETHYIO JJaTy: OCHOBHBIE
co3Be3iusg CeBepHOro norymapus

U SPKUE 3BE3BI.

[IpoBeneHue HaOMIOAEHUI B TEIECKON
Jlynsl, manet, Mieunoro Ilytu.
VYyactre B JUCKYCCUHM O HEPELIEHHBIX
npobsieMax aCTpOHOMHHU

aACTPOHOMUU
Hroro o pazgeny 7
Pa3nes 6. O60611ai011ee MOBTOPEHME
6.1 | O6o6maroiee 4 O0600uIeHne 1 cucTteMaTu3anus VYyacTue B IUCKYCCHUU O pOJIH (PU3UKH
MOBTOPEHUE CoJIepKaHus pa3/iesioB Kypca Y aCTPOHOMUU B Pa3IMYHBIX cepax

«Mexanuka», «MoJekysapHas
bu3HMKa U TEPMOJTUHAMUKAY,
«QnexktpoauHamukay, «Konebanus
Y BOJIHBD, «OCHOBBI CHEUAIBHON
TEOPHUH OTHOCUTEIIBHOCTHY,
«KBanToBas pusmkay, « INeMeHTHI
aCTPOHOMUU U aCTPODU3UKIY.
Ponb ¢pu3uku v acTpoHOMUU B
AKOHOMHYECKOM, TEXHOJIOTUUECCKOM,
COLIMAJIBHOM M 3THUYECKOU cepax
JEATEIbHOCTH YEJI0BEKA, POJIb U
MeCTO (PU3UKHU U aCTPOHOMHUH

B COBPEMEHHOW HAYYHOM KApTHUHE
MUpa, 3HAYEHHE ONHUCATEIbHOM,

NeSITEILHOCTH YeJIOBEKA.
IToaroroBka cOOOIIEHUN O MECTE
(bu3nyeCcKo KapTUHBI MUpa B PSITY
COBPEMEHHBIX MPEICTABICHUN

0 MPUPOJIEL.

Brimonnenne yueOHbIX 3aaHU,
JEMOHCTPUPYIOLIUX OCBOEHUE
OCHOBHBIX MOHSITHH, GPU3UIECKUX
BEJIMYMH U 3aKOHOB Kypca GU3UKU
10-11 xnaccos
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CUCTEMATU3UPYIOLIEH,
OOBSCHUTEITLHOU H
MIPOTHOCTUYECKOMN (yHKITUI
(bU3UYECKON TEOPHH, POJTH
¢buznueckoit Teopun B
dbopMHUpOBaHUU MPEICTABICHUIN
0 (pU3UYECKOM KapTUHE MHUpPA, MECTO
(bu3MYEeCcKOi KapTHHBI MUpa

B OOIIIEM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJICTABICHHUI O TPUPOJAE

Hroro no pazaeny 4
PesepBHoe Bpems 3
OBUIEE KOJIMYECTBO 68
YACOB I10 ITPOI'PAMME
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