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®denepasibHas paboyasi mporpaMMa mno yueOHomy npeamery «duznka» (6a3oBbIid
YpOBEHb) (mpeaMeTHas o0nacTh «ECTECTBEHHO-HAYUYHBIE TMPEAMETHD») BKIIOYAET
NOSICHUTEIBHYIO 3aMKUCKY, COACPKAHUE O0YUCHHUS, TUTAHUPYEMBIE PE3YIbTAThl OCBOCHUS
IPOrpaMMbl 10 PU3UKE, TEMATHYECKOE INTAHUPOBAHUE.

[TossicHUTENbHAS 3aMKACKa OTPAKAET OOHME LENW W 337a4d M3YUYCHHs (PU3UKH,
XaPaKTEPUCTHKY TMCUXOJIOTMYECKUX MPEANOCBUIOK K €r0 M3yYEHUI0 O0Yy4YarouIMMMCH,
MECTO B CTPYKType y4deOHOro IMJjaHa, a TaKke MOAXOABl K OTOOpY COAECp KaHWs,
K OMPEAEIICHUIO MIJIaHUPYEMBIX PE3YJIBTATOB.

Conepxanne OOy4YEHHMs] PACKpBIBACT  COACPKATEIBHBIC JIMHHH, KOTOPBIE
npearaloTes s 003aTeNIbHOTO M3YUYEHHWsS] B KaKIOM KJIACCE€ HA YPOBHE CPEIHErO
o0mero o0pazoBaHus.

[InanupyeMble pe3ysibTaThl OCBOCHUS MPOTrPaMMbl MO (PU3HMKE BKIFOYAKOT
JMYHOCTHBIE, METANPEAMETHBIE PE3YJIbTAThl 32 BECh NMEPHUOA OOYYEHUS HA YPOBHE
CpeaHero o0mero oOpa3oBaHMsl, a4 TAKKE NPEIAMETHBIC JOCTHXKEHHS OOYy4YarolIErocs
3a KQKblid roJ 00y4eHusl.

HOACHUTEJBHASA 3AIINCKA

[Tporpamma o ¢usuke 6a30BOr0 ypOBHS HA YPOBHE CPEAHETO OOIIETO 0OPa30BaHMS
pa3zpaboTaHa Ha OCHOBE MOJIOKCHUM M TPpeOOBAHU K pe3ybTaTaM OCBOEHUSI OCHOBHOM
oOpazoBarenbHOl mporpammel, npeactapiaceHHbix B @I'OC COO, a Takke ¢ yu4éTom
(denepasibHOI paboueii mporpaMMbl BOCHUTAHKS W KOHUENLMH MPENOaBAHUS yUeOHOTO
npeaMera «Dusznka» B 00pa3oBaTeNbHBIX opraHu3auusx Poccuiickoii denepanum,
pPeATM3yIONINX OCHOBHBIE 00pa30BaTENBHBIE MPOTPAMMBI.

Coaep:xaHue TporpaMmmsl 1Mo GU3MKE HAMPABIEHO HA (POPMUPOBAHUE ECTECTBEHHO-
HAy4yHOH KapTuHbel Mupa oOyuaromuxcs 10-11 kmaccoB mpu oOyueHuM uX (Qu3nke
Ha 0a30BOM YPOBHE HAa OCHOBE CHUCTEMHO-AEATEILHOCTHOIO moaxoda. llporpamma
no (uzuke coorBercTBYET TpeOoBaHusiM OI'OC COO K MIaHUPYEMBIM JTUYHOCTHBIM,
OPEIMETHBIM W METANPEAMETHBIM pE3yJibTaTaM OOYUYEHUs, a TaKXKE YUYHUTBIBACT
HEOOXOMMOCTh  PEaM3alui  MEXKMPEAMETHBIX CBS3€H (M3MKH C ECTECTBEHHO-
HAYYHBIMHA YYEOHBIMU MpEAMETaMU. B HEW OMpeaensitoTCs OCHOBHBIC LIEJIM M3YUYEHUS
(U3MKKM HaA YPOBHE CpeaHEro oOImero oOpa30BaHMsl, IUIAHUPYEMBIC PE3YJIbTAThI
OCBOCHMS Kypca (PU3UKW. JTMYHOCTHBIE, METAMPEAMETHBIC, MPEAMETHbBIE (Ha 0a30BOM
YPOBHE).

[TporpamMma no (pr3HKe BKIIFOYAET:

NJIAHUPYEMBIE PE3YJIBTAThl OCBOCHHs Kypca (pu3Mku Ha 0a30BOM YPOBHE, B TOM
YHCJIE MPEAMETHBIE PE3YJIBTATHI 11O TOAAM O0YUYCHHS,

coJiepykaHue yuyeOHOTo nmpeaMera « Du3nKa» mo rogam o0yUYeHHs.

[TporpaMmma mo (u3nke MOXKET OBITH MCIOJIB30BAHA YUYHMTEISIMM Kak OCHOBA
JUIE COCTABJIEHUSI CBOMX padoumx mporpamm. [Ipu paspaborke pabodeil mporpammbl
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B TEMATUYECCKOM TUIAHUPOBAHUM JTOJDKHBI OBITh YUTEHBI BO3MOXHOCTH UCIOJIb30BAHUS
ANEKTPOHHBIX  (HM(POBBIX) 00pPA30BATENIBHBIX PECYPCOB, SBISIOIMXCA  y4eOHO-
METOJMYECKUMH MaTepraiaMy (MyJIbTHMEIMHHBIC POTPaAMMBbI, SJIEKTPOHHBIC YYCOHUKA
W 33JaYHUKH, DJICKTPOHHBIC OWOIMOTEKH, BUPTYAIBHBIE JIAOOPATOPUH, WIPOBBIE
OPOrpaMMbl, KOJUIEKIMH LU(POBBIX 00pa30BATENbHBIX PECYPCOB), PEATM3YIOLIUMHU
JIUIAKTHYECKUE BO3MOXKHOCTH HMH(POPMALMOHHO-KOMMYHUKALMOHHBIX TEXHOJIOTHIA,
COJIEP’)KAHUE KOTOPBIX COOTBETCTBYET 3aKOHOAATENBCTBY 00 00pa30BaHUU.

[TporpaMmma 1o (U3KMKE HE CKOBBIBACT TBOPUECKYIO WHHUIMATHBY YUHUTENECH W
NPEIOCTABIISCT BO3MOKHOCTD JUISl PEATM3alMi Pa3IMUYHbIX METOJAMYECKUX MOIXOJ0B
K OpraHu3auumy oOyueHWs: (PU3MKE TPH YCIOBHHM COXPAHEHUS O0s3aTeNIbHON YacTh
COJIEPKaHus Kypcea.

du3nka KaKk Hayka 0 Haubdosee OOMMX 3aKOHAX MPHUPOABI, BBICTyNAas B KAYECTBE
y4eOHOrO0 NpeaMeTa B IIKOJE, BHOCHT CYIIECTBEHHBIM BKJIaJ B CUCTEMY 3HAHWMN
00 okpyxaromem wmupe. [lkompHbld Kypc (QU3HKM — CcHCTEMOOOPA3YIOIIMI
JUTS €CTECTBEHHO-HAY YHBIX YUEOHBIX TPEAMETOB, TOCKOJIbKY (PH3NYECKIE 3aKOHBI JIEKAT
B OCHOBE MPOLECCOB W SBJICHWHA, HM3ydacMbIX XWUMHUCH, OWOJIOTHEH, (Puanyeckoi
reorpadueii m actpoHomueil. Mcrnons3oBaHue M aKTUBHOE MPHUMEHEHUE (PU3MUECKUX
3HAHWIA OMpEACTSET XapakTep W Pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTWHA B cdepe
SHEPreTUKW, TPAHCIOPTa, OCBOEHUS KOCMOCA, TMOJIYYEHUS HOBBIX MAaTEpUAJIOB
C 33JaHHBIMM CBOWCTBaMM M JApPYyrux. M3yueHue (puU3MKM BHOCMUT OCHOBHOM BKJIAJ
B (OpPMUPOBAHME  E€CTECTBCHHO-HAyYHOM  KapTUHBI  MHpa  O0ydarommxcs,
B (DOPMUPOBAHHUE YMEHUI MPUMEHATh HAYYHBIA METO TO3HAHMSI PU BBIMOJTHEHUNA UMU
y4e€OHBIX UCCIIEOBAHUH.

B ocHOBY Kypca (u3uku 1uist ypOBHS CPEAHErO 00IEro 00pa30BaHus OJOKEH Pl
UJCH, KOTOPBIE MOKHO PaCCMaTPHUBATh KAK MPUHIUIBI €0 MOCTPOCHUSL.

Hoes yenocmnocmu. B COOTBETCTBMM C HEW Kype SBISIETCS JIOTUYECKH
3aBEPIIEHHBIM, OH COACPKHUT MaTepual M3 BCEX PA3ACioB (DM3HMKH, BKIHOYACT Kak
BOMPOCHI KJIACCUYECKOM, TAK U COBPEMEHHOH (DU3HKH.

Hoes eenepanusayuu. B cOOTBETCTBUM ¢ HEW Marepuall Kypca pu3nkn 0ObEIUHEH
BOKpYr (¢u3nueckux Teopuid. Benmymum B Kypce sBisercs  (QOPMUPOBAHHE
NPEJCTABICHUN O CTPYKTYPHBIX YPOBHSIX MaT€pHH, BEIIECTBE U MOJIE.

Hoes  eymanumapusayuu. EE peamm3anys NPEanoNaracT  MCMNOIb30BAHUAE
TYMaHUTAPHOTO NOTCHIMANA (PU3NYECKOM HAYKH, OCMBICIICHHE CBSI3U PA3BUTUS (PU3UKH
C pa3BUTHEM OOIIECTBA, a TAKXKE C MHPOBO33PEHUYCCKHMH, HPABCTBEHHBIMHU U
AKOJIOTHYECKAMU TPOOIEMAMMU.

Hoes npuxiaonoii nanpaeinennocmu. Kypc (pUM3MKM Mpeanosiaract 3HAKOMCTBO
C IIMPOKHM KPYTOM TEXHUYECKMX M TEXHOJOTUUYECKUX MPUIIOKEHUH N3YUYEHHBIX TEOPHIA
Y 3aKOHOB.

Hoes sxonocuzayuu peanu3yercs NOCPEACTBOM BBEACHUS JIIEMEHTOB COACPYKAHMS,
NOCBSIIEHHBIX JKOJIOTMYECKUM MPOOJIEMaM  COBPEMEHHOCTH, KOTOPBIE CBSI3AHBI
C Pa3BUTHEM TEXHUKHA M TEXHOJOTWH, a TaKXke OOCYKAEHUS NMPOOJIEM palMOHATBHOIO
OPUPOIONOIB30BAHUS U 3KOJOTHYECKONH OE30MACHOCTH.
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CTep)KHEBBIMU BJIEMEHTaMH Kypca (H3MKM HAa YPOBHE CPEIHEro OOILIEro
oOpasoBaHus SBJSIFOTCS  (u3nyeckue Teopur ((POPMHUPOBAHHME NTPEACTABICHUN
O CTPYKTYpe MOCTPOCHHs (PU3MUECKON TEOpuH, Ponu (PyHIAMEHTAIBHBIX 3aKOHOB U
OPUHLKAINIOB B COBPEMEHHBIX MPEACTABICHUSAX O MPUPOAE, TPAHULAX MPUMEHUMOCTH
TEOPUH, 7151 OMMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUH U MPOLIECCOB).

CHCTEMHO-EATENBHOCTHBIN TOAX0A B Kypce (PM3MKKM Peann3yeTcss MPEKIE BCETO
3a CYET OpPraHu3alny SKCIEPUMEHTAIBHON AEATENIbHOCTH 00yvarommxcs. J{ns 6a3oBoro
YPOBHS Kypca (PM3UKH — 3TO UCIIOJIB30BAHUE CUCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX
AKCIIEPUMEHTOB M 1a00PATOPHBIX pab0T, KOTOPBIE B MpOrpamMmme o (pu3nke 00bETMHEHB
B OOLIMIA CIIMCOK YYEHUUYECKUX MPAKTHUECKHAX padboT. BrIaeeHnE B yKa3aHHOM MEPEUHE
71a00paTopHbIX PAdOT, MPOBOAMMBIX JII KOHTPOJSE M OLEHKH, OCYIIECTBISETCS
y4acTHUKaMU 00pa30oBaTeIbHOTO MPOLECca UCXOAS U3 OCOOEHHOCTEH TITAHUPOBAHUS U
ocHauleHus kabuneTa pusuku. [Ipu 3ToM obecneunBaeTcs OBJIAEHUE 00y YAOIIAMUCS
YMECHHMSIMM  MPOBOJUTH KOCBEHHBIE W3MEPEHUsS, MCCICAOBAHUS 3aBUCHUMOCTEH
(pM3NYECKUX BETUYMH U TOCTAHOBKY OMBITOB MO MPOBEPKE MPETIOKEHHBIX TUIIOTES.

Bonbmioe BHMMaHWE yAEHSETCS PEIICHUI0 PACUETHBIX W KAYECTBEHHBIX 3a/a4.
[Ipn 3TOM Anst pacu€THBIX 3aJa4 MPUOPUTETOM SBISIFOTCS 3aJa4d C SIBHO 33aJaHHOMU
(U3NYECKO  MOJENBIO, TMO3BOJSIONME MPUMEHATh  WM3YYCHHBIE  3aKOHBI W
3aKOHOMEPHOCTH KaK M3 OJHOTO pa3jeia Kypca, TaK U MHTErPUpys 3HAHUS U3 PA3HBIX
pa3aenoB. [[s Ka4ECTBEHHBIX 337a4 TPUOPUTETOM SIBJISIFOTCS 3aJaHKsI HA OOBSICHEHUE
NPOTEKaHUsT (PU3NYECKUX SIBJIEHUM W TPOLIECCOB B OKPYXKAKOIIEH >KU3HH, TPEOYrOIIne
BbIOOPA (PU3MYECKON MOJIENH [Tl CUTYalK TPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ tpedoBanmsamu OI'OC COO Kk MarepraibHO-TEXHUYECKOMY
obecniedeHnto yueOHOro nporiecca 0a30Bblil yPOBEHb Kypca PU3UKHA HA YPOBHE CPETHETO
o0uiero o0pa3oBaHus JOJDKEH M3y4YaThCsl B YCIOBUSAX MPEAMETHOrO KaOWHETa (PU3HKH
WIA B YCIOBUSX HMHTEIPUPOBAHHOTO KaOWHETa MPEAMETOB €CTECTBEHHO-HAYYHOIO
nukia. B kabuHeTe (pu3ukn A0HKHO ObITh HEOOX0aUMOE JadopaTopHOE 000PYI0BAHUE
JUIS BBITIOJIHEHUSI YKA3aHHBIX B MPOrpamMMme Mo (PU3MKE YUYEHMUECKHX MPAKTUYECKHX
paboT M IEMOHCTPAIMOHHOE 000PYTIOBAHKUE.

JleMOHCTpaMOHHOE 000PYA0BaHHE (POPMUPYETCS B COOTBETCTBUU C MPUHLMUIIOM
MUHUMAQIBHON  JOCTAaTOYHOCTH M O0CCHECYMBAET TOCTAHOBKY MEPEUMCIICHHBIX
B Iporpamme mo (U3MKE KIFOUYEBBIX NEMOHCTPALUi [UIsl WCCIEAOBAHUS M3y4YaeMbIX
SBJICHUH W MPOLIECCOB, SMITUPUYECKUAX U PYHAAMEHTATBHBIX 3aKOHOB, HX TEXHUYECKUX
[IPUMECHEHU.

JlaGopaTtopHoe  00OpymoBaHME JJii  YYCHUUYECKUX  MPAKTUYECKUX  PpadoT
(opMuUpyETCS B BUJE TEMATHYECKUX KOMIUIEKTOB H 00ECNEYABACTCA B PACYETE OJTHOTO
KOMIUIEKTAa Ha JABYX oOOydaromuxcs. TeMaTrudeckue KOMIUIEKTB J1ab0paToOpHOTO
000pyTOBaHUS TOJIKHBI OBITh MOCTPOEHBI HA KOMIUIEKCHOM HCIIOJIb30BAaHUH aHAJTIOTOBBIX
1 1U(QPOBBIX MPUOOPOB, & TAKXKE KOMIBIOTEPHBIX H3MEPHTEIBHBIX CUCTEM B BHUJE
U (poBBIX 1a00PATOPHUH.

OCHOBHBIMM LENSIMM M3y4YCHUs (QU3MKKM B OO0IIEM OOpa30BaHWU SBIISIOTCA:

(OpMUPOBAHKE MHTEPECA M CTPEMJICHUS OOydYarOIUXCsl K HAYYHOMY M3YUEHUIO
OPUPOJIbI, PA3BUTHE WX UHTEIIEKTYATbHBIX H TBOPUYECKUX CIOCOOHOCTEH;
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pa3BUTHE TMPEACTABICHUI O HAYYHOM METOAEC MO3HAHUS W (POPMHUPOBAHME
UCCJIEIOBATENILCKOTO OTHOIICHHUS K OKPY KAIOLIUM SIBJICHHSIM;

(OpPMUPOBAHKME HAYYHOTO MHUPOBO33PECHUS KaK pe3yibTara HM3YYEHUS OCHOB
CTPOEHMS MATEPUU U (PYHIAMEHTAIBHBIX 3aKOHOB (PU3HKH;

(hOpMHUPOBAHUE YMEHUN OOBSICHATH SIBJICHUS € HCMOIb30BAHHEM (DPU3MUECKUX
3HAHWNA U HAYYHBIX TIOKA3aTENbCTB,

(GOpMUPOBAHKME TPEACTABICHUA O PONM  (PU3MKKA Uil  Pa3BUTHS  JIPYTHX
€CTECTBEHHBIX HAYK, TCXHUKW U TEXHOJOTUH.

JlocTwkeHne 3THX Leledl  o0ecrneurBacTCs PEIIEHUEM CICAYIOMIMX — 3aaad
B IPOLIECCE M3YUEHUS Kypca (PU3MKKM HA YPOBHE CPEAHETO OOIIEro 00pa3oOBaHMS:

NpPUOOPETEHUE CUCTEMBI 3HaHWH 00 OOmMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOPUSAX, BKIIOYAS MEXAHWKY, MOJECKYJISAPHYIO (DM3HKY, SJEKTPOAMHAMHUKY,
KBAHTOBYIO (DM3UKY M 3JIEMEHTHI aCTPOPU3NKH,

(OpMUPOBAHKUE YMEHWI NPHUMEHITh TEOPETHUECKHAE 3HAHWS Ui OOBSICHEHHS
¢u3nUecCKUx SBJICHUM B MOpPUPOJAE M A TPUHATUS TNPAKTUYECKUX PELICHUH
B IIOBCEIHEBHOM YKU3HH,

OCBOEHHUE CNOCOOOB PEUICHMs PA3JIMYHBIX 337a4 C SIBHO 3aJaHHON (U3MUYECKOM
MOJIETIBIO, 3a7a4, TOAPA3YMEBAKOIINX CAMOCTOSITENILHOE CO3aHue (PU3NUECKOW MOAECTH,
aJICKBATHOM YCJIIOBHSAM 3a1a4H,

NOHUMAHKE (PU3MUECKUX OCHOB M IPUHLIAIIOB ACHCTBUSI TEXHUYECKUX YCTPOHCTB U
TEXHOJIOTMYECKHAX MPOLIECCOB, MX BIUSHUS HA OKPY KAIOLIYIO CPEAY;

OBJIAJICHUEC METOJAMH CAMOCTOSITENILHOTO  TUIAHUPOBAHWS W IPOBEACHHS
(U3NYECKUX HKCIEPUMEHTOB, aHAIM3a W MHTEPIPETAlM UHPOPMALUK, ONPEACTICHUS
JOCTOBEPHOCTH MOJIYYEHHOTO PE3YJIbTATA,

CO3JAHUE VCIIOBUW JUIS Pa3sBUTHUS YMEHUUA NPOEKTHO-UCCIIENOBATEIBLCKOM,
TBOPYECKON IEATEITBHOCTH.

Ha wusyuenne ¢usukm (06a30BBIi YPOBEHb) HAa YPOBHE CPEOHETO OOILIEro
oOpazoBanust oTBoauTcs 136 wacoB: B 10 kmacce — 68 yacoB (2 yaca B HEAETIO),
B 11 knacce — 68 yacos (2 yaca B HEJIENIO).

[Tpeanaraemelii B mporpaMme no Gu3uke nepeyeHsb Ja00PaTOPHBIX U MPAKTHUECKUAX
padoT ABIAETCS PEKOMEHJAOBAHHBIM, YUUTEIb ACTAET BEIOOP MPOBEACHHMS 1a00PATOPHBIX
padoT M OMBITOB ¢ YYETOM HHANBUAYATBHBIX 0COOEHHOCTEH 00y YarOIIUXCS.

Jlrobas paGouas mporpaMma JOJI’KHA MOJHOCTBIO BKIIIOYATh B €05 COEPKAHUE
JAQHHOH MPOTrpamMMBbl IO (PU3UKE.

B otnenbHbIX ciiydasx Kype (puznku 0a30BOro YpOBHSI MOYKET U3y4aThCsl B 00bEME 204
yaca 3a ABa roga oOyuenus (3 4u B Hexemo B 10 m 11 kmaccax). B aTtom ciyvae
YBEIIMYABACTCS HE MEHEE YeM 110 20 4 pe3epBHOE BPEMSI, KOTOPOE UCIOB3YETCS YUUTEIIEM
JUIS U3YYEHHS BOMPOCOB, TECHO CBS3aHHBIX C BBIOPAHHBIM MpPOoQuiIeM OOy4YEHUs, W
YBEJIMUMBACTCS yueOHash Harpy3Ka, OTBOAMMAs HA N3YYCHHE MEXAHUKHU, MOJICKYJISPHOMI
(GU3MKA W BJIEKTPOJAMHAMUKH, 32 CYET pPACIIMPEHHs 4Yuciaa Jab0paTroOpHbBIX padoT
UCCIIEA0BATENLCKOTO XapaKTePa U YPOKOB PELICHUS KAYECTBEHHBIX M PACUETHBIX 3aa4.
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COAEPKAHUE OBYUYEHUA

10 KUIACC
Pasznen 1. ®u3nka u MeTOAbI HAYYHOI0 O3HAHUA

®usuka — Hayka o npupoae. HayuHsle METOABI MO3HAHUSA OKPYIKAOIIETO MUpA.
Ponb skcneprMeHnTa U TEOPUH B TPOLECCE MO3HAHUS MPUPOBL. DKCIIEPUMEHT B (PU3UKE.

MopenupoBanne (U3NYECKUX SIBICHWI H mpoueccoB. HayuHble THMOTE3BI.
OU3NYEeCKUE 3aKOHBI W TEOPWUHU. ['paHHIIBl TPUMEHUMOCTH (PU3UYECKHX 3aKOHOB.
[IpuHIMD COOTBETCTBHS.

Pone u mecto (u3nkn B (OPMUPOBAHUHA COBPEMEHHON HAYYHOH KApTHHBI MUPA,
B IPAKTHYECKON AEATEILHOCTH JIFOAEH.
Jlemoncmpayuu

AHaIOroBbIE U IU(PPOBBIE N3MEPUTEIIbHBIE TPUOOPHI, KOMITBIOTEPHBIE TATUNKH.

Paszpnen 2. Mexanunka
Tema 1. Kunemamuxa

Mexannueckoe ABrmkeHre. OTHOCUTENbHOCTh MEXAHUUYECKOTO ABMKEeHUS. CucTemMa
orcyéra. TpaeKkTopus.

[lepemenieHune, CKOPOCTH (CPEeIHsISE CKOPOCTh, MTHOBEHHAS! CKOPOCTh) M YCKOPEHHE
MaTepUATbHOW TOYKH, HMX NOPOSKIMM HAa OCH CHUCTEMBI KOOpauHaT. CIIOXKEHHE
[IEPEMELIEHAN U CII0KEHUE CKOPOCTEN.

PaBHOMEpHOE H PABHOYCKOPEHHOE TNPAMOJIMHECHHOE ABWXKECHHE. [ paduku
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHS, MYTH U MEPEMELICHHAS MAaTEPHATIbHOM
TOYKH OT BPEMEHHU.

CBoOoaHOe nmajicHue. Y CKOPEHUE CBOOOIHOTO MaICHHUS.

KpuBonuueliHoe nBukeHHE. [IBUKCHHE MATCPUATBHOH TOUYKM MO OKPYKHOCTH
C OCTOSIHHOM 1O MOJTYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, TMHEHHAsI CKOPOCTh. [lepron
¥ 4acToTa o0palieHus. LIeHTPOCTPEMUTENIBHOE YCKOPEHHUE.

TexHUUeCKnE YCTPOHCTBA M MPAKTUYECKOEC MPUMEHEHUE. CIUAOMETP, NBUKCHHE
CHapS0B, LEMHbIC U PEMEHHBIE MEPEAAYH.

Jlemoncmpayuu

Mopenb CUCTEMBI OTCUETA, WIUTIOCTPALMS KHUHEMATHYECKUX XapaKTEPUCTHK
JBWKCHUSI.

[TpeoOpa3oBanne ABMKEHUH C UCTIOIB30BAHUEM MMPOCTHIX MEXAHU3MOB.

[TaneHune Ten B BO3AYXE U B PA3PEKEHHOM MPOCTPAHCTBE.

Habmonenne apwxeHus Tena, OpOLIEHHOrO TMOJA  YIVIOM K TOPU3OHTY H
TOPU30HTAIIEHO.

H3mepenne yckopeHusi CBOOOIHOTO MAICHUSI.

Hampasnenue ckopocTr npy IBHYKEHUH MO OKPY>KHOCTH.



denepanvHas pabouas mporpamma | ®usuka. 10—11 knaccel (0a30BbIN YPOBEHD)

Vuenuueckuii sxcnepumenm, 1abopamopHule pabomoi

HN3yueHre HEPaBHOMEPHOrO [ABWIXKCHUS C LEJBI0 OMNPEACIICHUs MIHOBECHHOM
CKOPOCTH.

HccnenoBanue  COOTHOLUECHHMS  MEXIY  OYTAMH, OPOUACHHBIMU  TEIOM
34 MOCJIEAOBATENIBHBIC PABHBIE IPOMEXKYTKU BPEMEHU IIPU PABHOYCKOPEHHOM JBHKEHUN
C HAYAJIbHON CKOPOCTHIO, PABHOW HYJIIO.

HN3yueHne OBWXKEHUS IIapUKa B BI3KOW SKUAKOCTH.

HzyueHue nBr>keHus Te1a, OPOIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

[Tpuamun otHocutenbHOCTH ['anmwites. [lepseiil 3akoH Herorona. MHeprmwaneHbie
CUCTEMBI OTCUETA.

Macca tenma. Cuna. Ilpunuun cynepno3uumu cwil. Bropoi 3akoH HerooToHa
JUIsl MATEPUATIbHOM TOUKM. Tpetnii 3akoH HbroTOHA AT MaTepUanbHBIX TOUYEK.

3aKOH BCEMUPHOTO TATOTeHUsA. Cuna TskeCTH. [lepBast kocMuueckas CKOPOCTb.

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

Tpenue. Buapl TpeHus (NMOKOs, CKOJIbXKEHMs, KaueHus). Cuna TpeHus. Cyxoe
TpeHue. CHila TPEHHsI CKOJIbXKEHUS U cuiia TpeHus nokos. Koagduument tpenns. Cuna
CONMPOTHUBJICHUS TIPHU JIBHKEHUH TENA B )KUIKOCTH WJIU TA3€.

[TocTynarenbHOE U BPAIIATENIBHOE ABMKEHHE a0COTFOTHO TBEPAOTO TENA.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. [ievo cumbl. YCIIOBHs paBHOBECUS
TBEPAOro Tea.

TexXHUYECKUE YCTPONCTBA U MPAKTHYECKOE NPUMEHEHHUE: TIOAIUUITHUKH, IBUYKEHHAE
MCKYCCTBEHHBIX CITYTHHUKOB.

Jlemoncmpayuu

SIBneHre nHEpLWU.

CpaBHEHHE MACC B3aUMOACHCTBYFOIIMX TEIL.

Bropoii 3akoH HeroToHa.

Hsmepenue cui.

Cno>xkeHue CHIL

3aBUCUMOCTb CHJIbI YIIPYTOCTH OT Ac(popMarim.

HesecomocTh. Bec Tena npu yCKOPEHHOM NOABEME U TIAICHUU.

CpaBHEHHE CUJT TPEHHUS IOKOS, KAUEHUS U CKOJIBKEHUSL.

YcnoBus paBHOBECHs TBEPIOTO TENA. BUapl paBHOBECHS.

Vuenuueckuii oxcnepumenm, 1abopamopusie pabomoi

Hzyuenne aBm>xkeHrs OpycKa M0 HAKIIOHHOH MJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTM  CHJ1I YIIPYTOCTH, BO3HHUKAIOUMX B MPYKAHE U
PE3NHOBOM 00paslie, OT UX AeOPMALIHH.

HccenenoBanue yCcinoBui paBHOBECHS TBEPAOTO TENA, UMEIOIIETO OCh BPALLICHMS.
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Tema 3. 3akonbl COXPAHEHUA 6 MEXAHUKE

HNmmysibe MaTepruaibHOW TOUKH (Tea), CHCTEMBI MaTEPAATIBHBIX TOYeK. UMITyIibe
CWIBI M W3MEHEHUE MMIYJIbCA TeENa. 3aKOH COXPAHCHHs WMMIYJbca. PeakTUBHOE
JBHKEHUE.

Pabota cuiibl. MOIHOCTH CUITBI

Kunetnueckas »5Hepruss MarepuaibHOW ToukH. Teopema 00 W3MEHEHUH
KUHETUYECKON DHEPIUH.

[TorenumaneHas >Heprus. [loTeHuManbHas SHEPrus ynpyro AeGopMUpOBaHHON
npyxuHsl. [loTeHIManbHas SHEPrus Tena BOIM3H MOBEPXHOCTH 3EMITH.

[ToTeHIMANBHBIE U HENOTCHIMATIBHBIE CHITBL. CBsI3b pA0OTHI HEMOTEHIUAIIBHBIX CHIT
C U3MEHEHUEM MEXAHUYECKON SHEPIUH CUCTEMBI TEJT. 3aKOH COXPAHEHUS MEXAHUYECKOM
SHEPIUU.

YHpyrue v Heynpyrue CTOJIKHOBEHHSI.

TexXHUYECKUE YCTPOMCTBA M TMPAKTHYECKOEC NPUMEHEHHUE. BOJOMET, KONED,
NPYXKUHHBIA MHCTOJIET, ABM)KCHUE PAKET.
Jlemoncmpayuu

3aKOH COXPAHEHU S UMITYJIbCA.

PeaktuBHOE ABMOKEHUE.

[lepexoa NOTEHUMANIBHON 3HEPTAN B KWHETHYECKYIO U OOPATHO.
Vuenuueckuii oxcnepumenm, 1abopamopruvie pabomut

H3yueHne abCoMOTHO HEYMPYTOro yaapa ¢ MOMOIIBIO ABYX OJMHAKOBBIX HATSHBIX
MasiTHUKOB.

HccnenoBanue cBsizn pabOThI CHIIBI C K3MEHEHHEM MEXAHUYECKOW SHEPIUU TeENa
Ha IPUMEPE PACTSHKEHUS PE3UHOBOTO KTy TA.

Paznen 3. MoJsiekyasipHasi pu3nka 1 TepMOANHAMHUKA
Tema 1. OcHOGbl MONCKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TIOJIOKEHUS MOJIEKYJSIPHO-KMHETHYECKOW TEOPUM M UX OIBITHOE
o0ocHoBaHue. bpoyHoBckoe aBwxkeHue. Juddysus. Xapakrep ABWKECHUS U
B3aMMOJICHCTBHS YaCTUL BeleCcTBa. MOJENN CTPOCHHUSI TA30B, KUAKOCTER U TBEPIBIX TEI
1 00BSICHEHHE CBOMCTB BELIECTBA HA OCHOBE 3THUX MOJeNEi. Macca 1 pa3Mepsl MOJIEKYJI.
Konuuectso Bewectna. [locTosisHHas ABoraapo.

TenmoBoe pasHOBecue. Temmeparypa u e€ usMepenue. lllkana temmeparyp
Lleascus.

Mopenbs mpeanbHOro rasa. OCHOBHOE YPAaBHEHHME MOJIEKYJISPHO-KMHETUYECKOM
TEOPUHU UAECAIBHOTO ra3a. AOCOIIOTHAS TEMIEPATYPa KaK MEpa CPeAHEH KUHETHYECKOM
SHEPIrUM TEIUIOBOTO JABHMXKEHHUs 4dacTull rasa. [llkama temneparyp KenbBuna. ['a3oBbie
3aKOHBl. YpaBHeHue MenneneeBa—Knanehpona. 3akoH JlaneToHa. M30mponecchbl
B HJICAIBHOM Ta3e C MOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA. | padmuecKoe NpeACTABIIEHUE
M30MPOLECCOB: U30TEPMA, U30X0Pa, N300apa.

TexHUUYECKUE YCTPOHCTBA U MPAKTUYECKOE TPUMEHEHHUE. TEPMOMETP, OapoMeTp.
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Jlemoncmpayuu

OneIThl, JOKA3bIBAKOLINE TUCKPETHOE CTPOCHUE BEIIECTBA, (PoTOrpadum MOJIEKy
OPraHUYECKUX COCTUHEHUN.

OneiTel 0 AUPPY3UH KUAKOCTEH U Ta30B.

Moaenb OpOyHOBCKOTO JIBUKEHUSI.

Mogens onbita LITepHa.

OnbITHL, TOKA3BIBAIOLIUE CYIIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3AMMOIEHCTBHSI.

Mopenb, HUTFOCTPUPYIOLIAS TPUPOAY JABJICHUS Ia3a HA CTEHKU COCYa.

OnBITHI, MIUTFOCTPUPYIOLLUE YPABHEHUE COCTOSHUS UACATIBHOTO I'a3a, U301 POLIECCHI.
Vuenuueckuii sxcnepumenm, 1abopamopHule pabomoi

OnpenesneHne Macchl BO3yXa B KIIACCHON KOMHATE HA OCHOBE M3MEPEHUI 00BEMA
KOMHATBI, TABJICHUS U TEMIIEPATYPbI BO3AyXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEXKITY MTAPAMETPAMU COCTOSTHUS PA3PEKEHHOI0 Ta3a.

Tema 2. OcHoebl MEPpMOOUHAMUKU

TepMoaHAMHUYECKAass CHCTEMA. BHYTpPEHHsSSt SHEPrus TEPMOJMHAMUYECKOMN
CUCTEMBI M CrHOCOObI €€ m3MeHeHHs. KomudecTBo Temmorsl U paboTta. BHyTpeHHsIs
SHEPrusl OJHOATOMHOIO MICAIIBHOTO Ta3a. Buael Tennonepeaaun: TEIONPOBOAHOCTD,
KOHBEKLIMS, W3IYYCHHE. YIElbHAs TEIUIOEMKOCTh BEIECTBA. KOIMYECTBO TEMIIOTHI
IPH TEMIONEPeaye.

[Tonsite 06 angradbaTtHoM mpouecce. [lepBrlii 3aKOH TEpMOAMHAMUKH. [ [piMeHEHHE
NEPBOrO 3aKOHA TEPMOJMHAMMKM K H3ompoueccam. ['paduueckas wHTEpnperauus
palboThI raza.

BTtopoii 3akoH TepmoauHamMuku. HeoOpaTMOCTh MPOLIECCOB B MPUPOJIE.

TernoBbie MawmmHbl. [IpuHIMOBL ASiHCTBUS TETUIOBBIX MamMH. [IpeoOpa3zoBanus
SHEPruM B TEMJIOBBIX MalnHaX. KoagpuuueHT mone3Horo 1eicTBrs TEMIOBONH MAIIHHBI.
[Hukn KapHo u ero ko>(p@UIMEHT MOJIE3HOr0 ACHCTBUS. DKOIOTMYECKHE MPOOJIEMbI
TETUTO3HEPIETHKH.

TexXHUUECKUE YCTPOHCTBA M MPAKTUYECKOE MPUMEHEHUE: IBUTATEb BHYTPEHHETO
Cropanusi, OBITOBOH XOJIOAWIbHUK, KOHAHLIAOHED.

Jlemoncmpayuu

H3MeHeHHe BHYTPEHHEH SHEPTUM TeNa NP COBEPIICHUM PAa0OThI: BBIIET MPOOKH
n3 OyTBIJIKK MOJ ICHCTBUEM CKAaTOTO BO3yXa, HArpeBaHUE >PHpa B JATYHHOU TPyOKe
NyTEM TPEeHUS (BUACOAEMOHCTPALIMS ).

H3MeHEeHHe BHYTPEHHEH 3HEPrUM (TEMIEpaTypbl) Tena MPpH TEIIONEPEaAUE.

OnebIT Mo aMadaTHOMY PaCIIMPEHUIO BO3TyXa (OMBIT C BO3AYIIHBIM OTHUBOM ).

Mopenu mnapoBoil TypOWHBI, ABUTareisi BHYTPEHHETO CrOPaHUs, PEAKTUBHOTO
JIBUTATEIIS.

Vuenuueckuii sxcnepumenm, 1abopamopHule pabomoi

H3mepenue yaenbHON TEMITOEMKOCTH.

11
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Tema 3. Acpecamuvie cocmoanusa éeujecmea. Pasoevie nepexoosl

[TapooOpazoBanue M KoHACHcalMs. VMcnapeHwe W kuneHue. AOCONOTHas W
OTHOCUTENBHAA BIQKHOCTH BO3Ayxa. HacelieHHBI map. YaeinbHas TeEIoTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIEPATYPbI KUTIEHHS OT TaBJICHUSI.

Teépnoe Temo. Kpucrammueckue m amopdHbie Tena. AHWU30TPONMS CBOWMCTB
kpuctauioB. Kupkue kpuctambl. CoBpeMeHHBIE Marepuanel. [lnmaBneHue wu
KpUCTAJIM3auus. Y IesibHasl TemioTa miasneHus. Cyonumanms.

YpaBHEHUE TEMTOBOTO OaiaHca.

TeXHUUECKUE YCTPOMCTBA U NMPAKTUYECKOE MPUMEHEHHUE: TUTPOMETP U IICUXPOMETP,
KUTOPUMETP, TEXHOJIOTHU TIOJYYEHHsS COBPEMEHHBIX MATEpUAIOB, B TOM YHCIIE
HAaHOMATEPAAIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBILIEHHBIX TTAPOB.

Kunenue npu noHuKEHHOM TABJICHUH.

CnocoObl U3MEPEHHUS BIIA’KHOCTH.

HaGnronenne HarpeBaHus v MIaBICHHS KPUCTAIIMYECKOTO BEIIECTBA.

JleMOHCTpanys KpUCTAILIOB.

Vuenuueckuii soxcnepumenm, iabopamopruvie pabomvi

H3mepeHnne OTHOCUTENBHOM BIIAJKHOCTH BO31yXa.

Pasznen 4. JnekTpoguHaMuka
Tema 1. Inekmpocmamuka

OnekTpusaums Ten. OIEKTPAYECKU 3apsa. J(Ba BHAA JJIEKTPUYECKUX 3aps0B.
[TpOBOIHMKM, NUAIEKTPUKHA WM TOJYIPOBOJHUKH. 3AKOH COXPAHEHUS JJIEKTPUYECKOTO
3apsza.

B3anmoneiicteue 3apsaoB. 3akoH Kyiona. TOYEYHBIA BNEKTPUYECKUE 3apsi.
OnexTpuyeckoe none. Hanpssk€HHOCTE SNEKTPUUYECKOro nods. [IpuHumn cynepno3unum
DIEKTPAYECKUX NOJIEN. JIMHAM HANPSHKEHHOCTH AJIEKTPUYECKOTO TIOJIA.

PaGota cun snekTpocrarmueckoro mnojisg. [loteHiman. Pa3HOCTh MOTEHIMANOB.
IIpOBOOHUMKN W JUDIEKTPUKKA B BJIEKTPOCTATUYECKOM IOje. JMdimeKTpudeckas
[IPOHULIAEMOCTb.

OneKkTpoéMKOoCcTh. KonaeHcaTop. ONEKTPOEMKOCTh IUIOCKOTO KOHIEHCATOpA.
DHEprus 3apsKEHHOTO KOHAECHCATOPA.

TexHuYecKne yCTpoHCTBA M MPAKTHYECKOE IPUMEHEHHUE.  BIIEKTPOCKOIL,
ANEKTPOMETP,  AJIEKTPOCTATHYECKAs  3allMTa,  3a3€MJICHUE  BJICKTPONPUOOpPOB,
KOHJEHCATOP, KOMUPOBAJIBHEIN ammapar, CTPYWHBIA IIPUHTED.

Jlemoncmpayuu

YCeTpoitcTBO M MPUHLAM AEHCTBUS DIIEKTPOMETPA.

BzanmoaeicTere HA3IEKTPU30BAHHBIX TE.

DJIEKTPUYECKOE TIOJIE 3aPSIKEHHBIX TEI.

[IpOBOIHUKY B JIEKTPOCTATHYECKOM TTOJIE.

DJIEKTPOCTATUYECKAS 3aLIUTA.

12
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JIMBIIEKTPUKY B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBHCUMOCTD 3JIEKTPOEMKOCTH TUIOCKOIO KOHJAEHCATOpA OT IUIOIIAAN TIJIACTHH,
PACCTOSTHUS MEKy HUMHU M TUAJIEKTPUYECKONH MPOHUIIAEMOCTH.

DHeEprus 3apsHKEHHOr0 KOHAEHCATOpA.
Vuenuueciuii oxcnepumenm, 1abopamopHuie pabomul

H3MepeHne 3eKTPOEMKOCTH KOHAECHCATOPA.

Tema 2. Ilocmoannvwiil 3nekmpuueckuii mok. Toxku ¢ pasiuuHvix cpeoax

DNEKTPUYECKUN TOK. Y CJIOBHSI CYIIECTBOBAHUS SJIEKTPUUYECKOro Toka. MIcTOuHUKM
Toka. Cuia Toka. I10CTOSHHBII TOK.

Hanpspkenue. 3akon OMa U1 y4acTKa LEnu.

ONEKTPUYECKOE  COMPOTUBICHHE.  YACIBHOE  COMPOTHBICHHE  BELIECTBA.
[TocnenoBarensHOE, MAPAIIENBHOE, CMELMIAHHOE COCIMHEHNE TTPOBOTHUKOB.

PaGota snextpuyeckoro Toka. 3akoH [[xoyns—JIeHna. MoImHOCTh 3JIEKTPUUYECKOTO
TOKA.

ONEKTPOABMKYIIAS CUJIA U BHYTPEHHEE COMPOTUBIICHUE UCTOYHHMKA TOKA. 3aKOH
Owma 11 MOHOM (3aMKHYTOM ) 2JIEKTPUUECKOi 1enu. KopoTKoe 3aMbIKaHuE.

ONEKTPOHHAS MPOBOJMMOCTD TBEPIABIX METAUIOB. 3aBUCUMOCTb CONPOTHBIICHHS
METAJIJIOB OT TeMIeparypbl. CBEPXIPOBOIUMOCTb.

DNEKTPUUYECKUH TOK B BakyyMme. CBOICTBA 3JIEKTPOHHBIX TyYKOB.

[TonynpoBoanuku. COOCTBEHHASI U TPUMECHAS TPOBOAMMOCTD MOJIYITPOBOJHUKOB.
CpoiicTBa p—n-nepexoaa. [lonynpoBogHUKOBBIE MPHUOOPHI.

DNEKTPUUYECKUI TOK B PACTBOPAx M PacilyiaBax MEKTPOIIATOB. DIEKTPOTUTHUECKAS
JUCCOIMALASL. DIEKTPOJIUS.

DNEKTPUYECKUA TOK B razax. CaMOCTOSTENBHBIA U HECAMOCTOATENBLHBIN pa3ps.
Monnus. [Tnazma.

TexXHUYECKNE YCTPOHCTBA M MPAKTHYECKOE MPUMEHEHHE. aMIIEPMETP, BOJIBTMETP,
peocTar, ICTOUYHUKHK TOKA, JICKTPOHArPEBATENbHbBIE MPUOOPHI, SIEKTPOOCBETHTEIBHBIE
npuOOpbl, TEPMOMETP CONPOTUBJICHHS, BAKYYMHBIA OUOJ, TEPMUCTOPHL W
(OTOPE3UCTOPBI, MOTYTPOBOAHUKOBBIN MO/, FAJIbBAHHUKA.

Jlemoncmpayuu

H3mepeHune CHibl TOKa U HANPSHKCHUS.

3aBUCUMOCTb COMPOTHBIICHUS LIAJIMHAPUYECCKUX MPOBOTHUKOB OT JUTUHBL, TUIOLIAAN
NOTIEPEYHOT0 CEUCHUS U MaTepraa.

CMemaHHOEe COEAMHEHUE MMPOBOAHUKOB.

[Ipsmoe  W3MepeHWe  BICKTPOABMKYILICH  cuibl.  KOpPOTKOEe — 3aMBIKaHHE
raJIbBAHUYECKOTO 3JIEMEHTA M OLICHKA BHYTPEHHETO COMPOTUBIICHHUSL.

3aBUCUMOCTb COMPOTUBJICHHAS METAJIJIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTB BJIEKTPOJIUTOB.

HckpoBoii pa3psaa 1 MpOBOIMMOCTb BO3AyXa.

OAHOCTOPOHHSISI MPOBOJUMOCTD JUOJIA.

13
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Vuenuueckuii sxcnepumenm, 1ab6opamopHle pabomol

H3yueHne CMEIaHHOTO COSTIMHEHUS PE3UCTOPOB.

H3mepenne S3AEKTPOABMKYIICH CHJIBI WCTOYHMKA TOKA W €r0 BHYTPEHHETO
CONPOTHUBJICHHUS.

HaOmtonenue anexrposmsa.

MexnpeaMeTHbIe CBA3H

Hzyuenne kypca pusznku 6a30Boro ypoBHs B 10 Kj1acce OCyHIECTBISIETCS ¢ YUETOM
COJIEPKATENIBHBIX MEXKITPEAMETHBIX CBSA3CH ¢ KypcaMu MAaTeMaTUKH, OMOJIOTUN, XUMUH,
reorpauu ¥ TEXHOJOTUH.

Meoicnpeomemnvie  nousmusi, CBSI3aHHBIE C W3YYEHHEM METOJOB HAYYHOIO
NO3HAHMS: SBJICHHUE, HAYUHBIA (PaKT, runoresa, (pu3nveckas BEIMUYMHA, 3aKOH, TEOPHS,
HAOIFOIEHUE, SKCIIEPUMEHT, MOIETTMPOBAHUE, MOJCITb, U3MEPEHHUE.

Mamemamuxa: pelIceHUE CHCTEMBl YPABHEHWM, NHWHEWHAas (pyHKuuMs, napadona,
runepdona, X rpauky U CBOWCTBA, TPUTOHOMETPUYECKHE (PYHKIIMK: CUHYC, KOCHHYC,
TAHT€HC, KOTAHINE€HC, OCHOBHOC TPHUIOHOMETPHUYECKOE TOXAECCTBO, BEKTOPBI M WX
MPOEKLMU HA OCH KOOPAMHAT, CI0KEHUE BEKTOPOB.

buonoeus: MeXaHWYECKOE JBWXKCHUE B JKMBOM mnpupone, aud@dysus, ocMmoc,
TEMI000OMEH >KUBBIX OPraHU3MOB (BHJbI TEIUIONEPEAAYH, TEIMJIOBOEC PABHOBECHE),
ANIEKTPUYECKHUE SIBJICHHS B )KUBOI MPUPOJE.

Xumus: NACKPETHOE CTPOCHUE BEILECTBA, CTPOCHME arOMOB M MOJEKYJI, MOJIb
BEIIECTBA, MOJISIPHAsE Macca, TEIUIOBBIE CBOMCTBA TBEPHABIX TEN, KUAKOCTEA W Tra3oB,
BIEKTPUYECKUE CBOMCTBA METAUIOB, AIEKTPOIUTHYECKAS JUCCOLMALINS, TaJIbBAHUKA.

['eoepaghusi: BTaXKHOCTh BO3yXa, BETPBI, 0APOMETP, TEPMOMETD.

Texnonocus: NpeoOpa3oBaHUE ABMXKCHUH C MCHOJB30BAHUEM MEXAHHU3MOB, YUET
TPEHHUsI B TEXHUKE, MOAIIUMHWKK, HKCIOJIb30BAHAE 3aKOHA COXPAHECHMsI WMITYJIbCa
B TEXHUKE (PAKETa, BOAOMET W APYTUE), ABUTATEIb BHYTPEHHETO CrOpaHMsl, MapoBas
TypOrHa, OBITOBOH XOJIOAUIBHUK, KOHIULMOHED, TEXHOJIOTHUH MOJTYYEHUS COBPEMEHHBIX
MaTepUaliOB, B TOM YHCIIE HAHOMATEPUAIOB, U HAHOTEXHOJIOTHH, SJIEKTPOCTATHYECKAS
3alllUTa,  3a3€MJICHUE  DJICKTPONpPUOOPOB, KCEPOKC, CTPYMHBIA  TIPUHTEP,
AJNIEKTPOHArPEBATENBHBIE MPUOOPBI, STEKTPOOCBETUTENBHBIE MPUOOPHI, TAIbBAHUKA.

11 KVIACC
Pasznen 4. JnekTpoguHaMuka
Tema 3. Maznummnoe none. I1eKMPOMAZHUMHAA UHOYKUUA

[TocTosiHHBIE MarHuThl. B3auMOIEHCTBHE TOCTOSHHBIX MArHWTOB. MarHuTHoOe
nojie. Bektop MarHuTHOW MHAYKOMM. [IpuHIMO Cynepno3WiMM MAarHUTHBIX TOJEH.
JlnHuu MarauTHOM MHAYKIMU. KapThHA IMHWIA MAarHUTHOW MHIYKIIAK TIOJIS TOCTOSTHHBIX
MarHuTOB.

MarauTHOE MoJie MPOBOJHMKA ¢ TOKOM. KapTuHa JNMHMIA MHIYKIMW MAarHUTHOTO
NOJIsl JUTMAHHOTO MPSIMOTO MPOBOIHUKA M 3aMKHYTOTO KOJIBLIEBOTO MPOBOAHMKA, KATYLIKH
¢ TOKOM. OmnbIT OpcTena. B3auMoaeincTBue npoBOJHUKOB C TOKOM.
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Cuna AMniepa, €€ MOyJIb M HAIIPABJICHHUC.

Cuna JlopeHna, €€ MOAyJb U HanpaslcHHWE. [[BH)KEHHE 3apsOHKEHHON 4YaCTHLIBI
B OJIHOPOJHOM MarHuTHOM mosie. Pabota cunel Jlopenna.

SIBrieHME HIIEKTPOMArHUTHOW MHAYKUMU. [I0TOK BEKTOpa MAarHUTHONW WHAYKLWW.
DNEKTPOABMKYLIAS CUJIA MHAYKIMK. 3AKOH AJIEKTPOMArHUTHON MHAYy KUK Dapanes.

BuxpeBoe  dieKTpUUECKOE — mOsie.  ONEKTPOABIDKYINAS — CHJIA  MHAYKUUHU
B ITPOBOJIHUKE, IBHKYILIEMCS TOCTYIATENBHO B OHOPOAHOM MAarHUTHOM TOJIE.

IIpasuino Jlenna.

HNHIyKTUBHOCTS. SlBeHne  CaMOMHAYKLIMH. DNEKTPOABUKY LA cuia
CaMOWHIYKLIWH.

DHEPrust MArHUTHOTO TOJIS KATYIUKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TEeXHUYECKUE YCTPOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: MOCTOSHHBIE MATrHUTHL,
BNEKTPOMArHUTBI,  JJEKTPOABUIATENb,  YCKOPUTENIM  DJEMEHTApPHBIX  YaCTHII,
WMHAYKIMOHHAS ME€Yb.

Jlemoncmpayuu

OneIT Operena.

OTKIIOHEHUE BNEKTPOHHOIO ITyYKa MArHUTHBIM TTOJIEM.

JIvHUM MHAYKIIMKA MAarHUTHOTO TIOJIS.

B3anmoaeiicTBre 1BYX MPOBOJIHUKOB C TOKOM.

Cua Amnepa.

JlerictBue cuitbl JIOpeH11a HAa HOHBI SJIEKTPOJIUTA.

SIBIIEHME ANEKTPOMATHUTHON UHIAYKLIHH.

IIpasuino Jlenna.

3aBUCUMOCTb DNIEKTPOJABIDKYILEH CHJIBI HMHAYKUMKA OT CKOPOCTH W3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHre caMOMHAYKIUH.

Vuenuueckuii oxcnepumenm, 1abopamopusie pabomoi

H3yueHrne MarHuTHOTO MOJIst KATYIIKH ¢ TOKOM.

HccenenoBanue AEHCTBHS MOCTOSHHOTO MATHUTA HA PAMKY € TOKOM.

HccenenoBanue BIEHUS 3IEKTPOMArHUTHOM UHIYKLIMH.

Paznen S. KosieOanusi 1 BOJIHBI
Tema 1. Mexanuueckue u I1eKMPOMAZHUMHbIE KOACOAHUA

KonebarenbHas cucrema. CBOOOAHBIE MEXAHUUYECKUE KoeOaHus. ['apMOHMUECKHe
koneOanus. llepuon, yacrora, amruryaa U gasa koneGanuid. [IpyKUHHBIA MasSTHHK.
MaremaTHueCKnid MasTHHUK. YPAaBHEHUE TapMOHMYECKHMX KoneOanui. [IpeBpamenHue
SHEPrUM MPU TAPMOHUYECKUX KOJEOAHUSX.

Konebarenbhblii KOHTYP. CBOOOIHBIE JIEKTPOMATHUTHBIE KOJIEOAHUS B UACATTEHOM
KOJI€OATENBHOM KOHTYPE. AHAJIOrUs MEXKIY MEXAHMYECKMMH M 3JIEKTPOMArHUTHBIMA
koneOanusimu. @opmyna TomcoHa. 3aKOH COXPAHECHUS DJHEPIMM B UACATBHOM
K0J1€0aTeIbHOM KOHTYPE.
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[IpeacraBnenne o0 3aTyxaromMX KoJcOaHUSX. BBIHYXICHHbIE MEXaHUYECKHE
KoneOanus. Pe3oHanc. BIHYXICHHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHHUS.

[TepemenHbIi TOK. CHHYCOUIAIBHBINA EPEMEHHBIA TOK. MOMIHOCTD NEPEMEHHOTO
TOKA. AMIITUTYTHOE U IEHCTBYIOIIEE 3HAYCHHUE CHUJITbI TOKA U HATIPSOHKEHUS.

Tpancdopmarop. Ilpon3BoacTBO, mnepemadya W MOTPEOICHHE BIICKTPUUYECKON
SHEPIUM. OKOJIOTMYECKUE PUCKH TPU NPOM3BOJACTBE 3IeKTpodHepruu. Kymberypa
MCITOJIb30BAHUS JJIEKTPOIHEPTUH B IOBCEIHEBHOM YKU3HU.

TEeXHUYECKUE YCTPOMCTBA U MPAKTUYECKOE TPUMEHEHHE: JJIEKTPUUYECKHUIA 3BOHOK,
reHEPATOP NMEPEMEHHOTO TOKA, JIMHAM DJIEKTPONEPEaay.
Jlemoncmpayuu

HccnenoBanne mapamMeTpoB  KOJIEOATeNbHOH  CHCTEMBI  (MPY>KMHHBIA WM
MaTEMATHUYECKAA MAsSTHUK ).

HaOntonenue 3aryxaronmx KojaeoaHui.

HccenenoBanue CBOMCTB BBIHYKICHHBIX KOJIEOAHUH.

HaOntonenue pezonanca.

CBOOOAHBIC JIEKTPOMArHUTHBIC KOJICOAHMS.

OcuumiorpaMmsl — (3aBUCUMOCTA  CHJIBI TOKA M HAMPsDKEHUST OT  BPEMEHM)
JUTSL BJIIEKTPOMArHUTHBIX KOJICOaHWIA.

Pe3oHaHc mpu  MOCIENOBATENBHOM  COCAMHEHMM  PE3UCTOPA,  KaTYIUKU
WHIAYKTUBHOCTH U KOHAECHCATOPA.

Mopenb TMHUY SIIEKTPOTIEPEAAYH.
Vuenuueckuii oxcnepumenm, 1abopamopusie pabomoi

HccenenoBanue 3aBUCMMOCTH IEPAOAA MAJIBIX KOJICOaHWIA rpy3a HA HUTH OT JUIAHBI
HUTH U MAacCChI Ipy3a.

HccenenoBanue MEpEMEHHOIO TOKA B LEMU M3 MOCIEAOBATENBHO COCAUHEHHBIX
KOHJICHCATOPA, KATYIIKK U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUMHbBIE 6071HbI

MexaHudyeckue BOJIHBI, YyCIOBUsS — pacnpoctpanenus. llepuwon.  CkopocThb
pacnpocTpaHeHUsI ¥ AJIMHA BOJIHBL. [ [onepednbie 1 mpoaoabHbIe BOMHBL. MHTEppepeHms
U TA(ppaKkins MEXaHUYECKAX BOJTH.

3Byk. CkopocTk 3BykKa. ['pomkocte 3Byka. Beicota Tona. TemOp 3Byka.

ONEKTPOMArHUTHBIE BOJIHBL. YCIIOBHAS H3JIYYEHUS JJIEKTPOMArHUTHBIX BOJIH.
B3anvuas opueHtaums BekTopoB E, B, v B 3yekTpomMarHuTHOW BoaHE. CBOMCTBA
AJIEKTPOMArHUTHBIX BOJIH. OTPAXECHHWE, NPEIIOMIICHUE, TNONsSpU3aums, Iudpaxius,
uHTepPepeHms. CKOPOCTh SIEKTPOMArHUTHBIX BOJIH.

[ITkayia 3ME€KTPOMArHUTHBIX BOJIH. [IpMEHeHHME BIIEKTPOMArHUTHBIX BOJIH
B TEXHUKE U OBITY.

[IpyHOMOE! paIAOCBA3H U TENIEBUAEHUS. Pagunookarus.

DNEKTPOMArHUTHOE 3arpsA3HEHUE OKPYKAKOLICH CPEbI.

TexHuyeckue yCTPOWCTBA M NHPAKTUYECKOE MPUMEHEHHME. MY3BIKAIbHBIC
WHCTPYMEHTHI, VIJIBTPa3BYKOBas [MArHOCTHKA B TEXHUKE MW MEAWIMHE, pajap,
PaMONTPUEMHUK, TEJICBU30P, aHTeHHA, TeaedoH, CBU-neus.
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Jlemoncmpayuu

OOpazoBaHue U PACIPOCTPAHCHHE TOTIEPEUHBIX M MTPOJOJIBHBIX BOJIH.

Konebnromeecs Ten0 Kak HICTOYHUK 3BYKA.

HaGnronenne oTpakeHrs M IPEIOMIIEHUS MEXaHUYECKIX BOJIH.

HaGnronenne uatepdepeHuny U AuQpakiii MEXaHUYECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGnronenune cBA3u rPOMKOCTH 3ByKa M BBICOTHI TOHA € aMIUTMTYI0M W 4aCTOTOM
KOJICOaHWA.

HccenenoBanue CBOMCTB 3JEKTPOMATHUTHBIX BOJH: OTPAKCHUE, MPEIOMIICHHE,
noJspu3anus, 1 dpakuus, HHTEpHEPEHIIMSL.

Tema 3. Onmuka

['eomerpuyeckas ontuka. [ [paMOIMHEHHOE pacIpOCTPAHEHUE CBETA B OAHOPOIHOM
cpene. Jlyu ceera. TOUEUYHBIH UCTOYHMK CBETA.

OtpaxkeHre cBeTa. 3aKOHBl OTpakeHust cBeta. [locTpoeHue wu300pakeHMi
B IJIOCKOM 3€pKaJIe.

[Ipenomnenne cBeTa. 3aKOHBI MPEJIOMIJICHUS CBETa. AOCOJIIOTHBIN TMOKa3aTenb
npenomneHus. [lonHoe BHYTpeHHee OTpakeHue. lIpenenbHBIA  yroa  MOJHOTO
BHYTPEHHETO OTPAKECHUSI.

Hucnepcus ceera. ClnoxkHbIi cocta Oenoro ceeTa. L[Ber.

Cobupatome 1 pacceuBaromme JUH3bL ToHKas mH3a. DOKYCHOE PACcCCTOSHUE W
ONTHYECKAs CWJIa TOHKOW JuH3bL. [locTpoeHue wu300pakeHUd B cOOMparOnIMX W
paccerBaroIMX JIMH3aX. GOpMysa TOHKOW JIMH3BI. YBEIMYECHHE, TABAEMOE JIMH3OM.

[Ipenensl NPUMEHUMOCTH T€OMETPUUECKON ONTHKH.

BonnoBas ontuka. MaTepdepenums ceera. KorepeHTHbIE MCTOYHHMKH. Y CIIOBUS
HAOMOICHUS MAKCUMYMOB M MUHUMYMOB B WHTEPPEPECHUMOHHON KapTUHE OT JBYX
CUH(A3HBIX KOTCPEHTHBIX HCTOYHUKOB.

Judpakuus ceera. JudppakumoHHas peméTka. YCIOBHE HAONIOACHUS TJIABHBIX
MAaKCHMYMOB IPH MaJICHUM MOHOXPOMATHYECKOTO CBETA HA AU(PPAKLIMOHHYIO PEIIETKY.

[Tonmapusanus ceera.

TexHn4yecKne yCTPOHCTBA M MPAKTHYECKOE MPUMEHEHHUE: OUKH, JIyna, (poToannapar,
NPOEKIMOHHBIN anmapar, MUKPOCKOIT, TEJIECKOII, BOJJOKOHHAS ONTUKA, TU(ppaKInOHHAS
peLIETKA, MONSPOUL.

Jlemoncmpayuu

[IpAMOIIMHEHHOE  PACTIPOCTPAHEHHME, OTPAKEHUE W NPEIIOMIICHUE  CBETA.
OnTryeckue TpudopsI.

[TomHOE BHYTpPEHHEE OTpaKEHUE. MOEIb CBETOBOAA.

HccnenoBanue CBOMCTB M300PAKECHUIN B TUH3AX.

Moaenu MEKPOCKOTA, TEIECKOIA.

HaOmtonenue unrepepeHum cpera.

HaOmtonenue audpakiuum ceera.

HaOntonenue nucnepcuu ceera.
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[ToydeHue CEKTPa C MOMOIIBIO TTPU3MBI.
[TonydeHue CeKTpa ¢ MTOMOIIBIO UG PAKITMOHHOM PEIIETKH.
HaOntonenue nossipuzaiuu CBeTa.

Vuenuueckuii sxcnepumenm, 1ab60pamopHule pabomol
H3mMepeHue nokazaress npeioMIeHHs CTEKIA.
Hccnenopanue CBOWCTB U300pakKeHUH B TMH3AX.
HaOntonenue aqucnepcuu cBera.

Paznen 6. OcHOBBI crIeHAJIBLHOI TEOPUH OTHOCUTEIBHOCTH

['paHuLIBl TPUMEHUMOCTH KJIACCUYECKOM MeXaHWkH. [locTynarsl crenmanbHOM
TEOPUH OTHOCHUTEIILHOCTH. WHBAPUAHTHOCTH MOJAYJS CKOPOCTM CBETA B BAKYyME,
MPUHIAT OTHOCUTEIILHOCTA DHUHINTEHHA.

OTHOCHUTENIBHOCTD OJHOBPEMEHHOCTH. 3aMEJUICHHE BPEMEHHM W COKPALICHUE
JUTAHBI,

DHEPrust U UMITYJIbC PENIATUBUCTCKON YACTHULIBL.

CBs13b MACCHI C JHEPTUEN U UMITYJIBCOM PENSITUBUCTCKON YaCTULIBI. DHEPIUsl TOKOSI.

Paszpnen 7. KBanroBas pusuka
Tema 1. Inemenmol K6AHMOBOU ONMIUKU

®ortonsl. ®opmyna [lnanka cBs3u 3HEPruM (OTOHA C €ro YaCTOTOH. DHEpPrus u
UMNYJIbC POTOHA.

OtkpeiTiie u uccienoBanue (orodddexra. Onbitel A.I'. CroneroBa. 3akoHBI
doroadpdekra. YpaBHeHue OiiHmTeHa s Qorodddekra. «KpacHas rpaHuna»
doroaddekra.

JlaBnenue ceeta. OnbiThl [1.H. JIeOGenena.

XUMHUYECKOE IEWCTBUE CBETA.

TexHHYeCKne YCTPOWCTBA M MPAKTUYECKOE MPUMEHEHHE.  (DOTORJIEMEHT,
(oromaTumk, coaHeuHas Oarapes, CBETOAHO.

Jlemoncmpayuu

DoTo3PPEKT HA YCTAHOBKE C IUHKOBOM MJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (oTod(hPekTa.

Ceeroaunon.

ConHeuHas Oarapest.

Tema 2. Cmpoenue amoma

Mopens aroma Tomcona. OmnbiTel Pe3zepdopma mo paccessHUIO O-4acTHIL,
[Tnanerapnas moaens aroma. [loctynater bopa. U3nyuenune u nornomieHne GOTOHOB IpH
NEPEXOE aTOMa € OAHOTO YPOBHS S3HEPTUU HA APYroil. Buabl cniekTpoB. CHekTp ypoBHEH
3HEPIrUM aroMa BOAOPOIA.

BonuHoBreie cBoiicTBa vactull. Bomuel ne bpoiina. KopnyckynspHO-BOTHOBOM
Jyau3M.

CIIOHTaHHOE ¥ BBIHY>KJIEHHOE U3ITyUYEHUE.

TEeXHUYECKUE YCTPOMCTBA M MPAKTUYECKOE NMPUMEHEHUE. CIEKTPAJIbHBIN aHAIN3
(CIIEKTPOCKOIT ), JIa3ep, KBAHTOBBIA KOMIIBIOTED.
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Jlemoncmpayuu
Mogpenb onbita Pezepdopaa.
OnpeneneHre UIMHBI BOJIHBI JIa3epa.
HabGnronenne nuHeiyaTeiX CIEKTPOB U3TYYEHHSI.
Jlazep.

Vuenuueckuii sxcnepumenm, 1abopamopHule pabomoi
HaGnronenne nuHeityaTtoro cnexkrpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI,  JOKA3bIBAIOIIKAE  CJIOKHOCTb  CTpoeHus saapa. OTKpeITHE
pammoakTBHOCTA. OnbiTel Pe3epdopaa mo OmpenciaeHuI0 COCTaBa PAIMOAKTUBHOTO
u3nyueHus. CpoiicTBa anb(a-, 6era-, ramma-u3nyuycHus. BiusHue paanoakTHBHOCTH Ha
JKUBBIE OPraHU3MBbI.

OtkpeiTue npoToHa W HedTpoHa. Hyknonnas wopens sapa ['eitzenGepra—
HBanenko. 3apsan saapa. MaccoBoe uncno sapa. M30Tormsl.

Anb(a-pacnag. ONAEKTPOHHBIA M MO3UTPOHHBINA OeTa-pacnai. ['aMMa-u3nydeHue.
3aKOH paaMOAKTUBHOIO pacnaia.

OHeprus CBsI3U HYKJIOHOB B siApe. S aepHble cumbl. JleekT Macchl sapa.

S nepHble peakumu. JleneHne U CUHTES sIIep.

Snepusblii peakrop. TepmosiaepHblid cuHTE3. [IpOGIEMBI H IEPCHIEKTUBHI SAEPHON
SHEPIreTUKH. DKOJIOTHYECKUE ACTIEKTHI IACPHON SHEPTETUKH.

DneMeHTapHbIe YacTrLbl. OTKPBITUE MO3UTPOHA.

MeTobl HaOMOACHHS U PETUCTPALIMK SJIEMEHTAPHBIX YaCTHILI,

OyHIaMEHTANIbHBIE B3aUMOAEHCTBUSA. ENMHCTBO (PU3HYECKOI KAPTHHBI MUPA.

TeXHUUECKUE YCTPOMCTBA M MPAKTHUYECKOE NPUMEHEHHE. JIO3UMETP, Kamepa
BuibcoHa, siaepHbIil peakTop, aroMHas Oomoa.
Jlemoncmpayuu

CUéTunK MOHM3UPYIOILMX YACTHULL.
Vuenuueckuii oxcnepumenm, 1abopamopusie pabomoi

HccenenoBanue TPEKOB YacTHIL (110 TOTOBBIM (poTorpadusim).

Paznen 8. DiieMeHTHI aCTPOHOMHUM B ACTPOPH3UKH

Jransl pa3BUTHs aCTPOHOMUH. [IpUKIAQAHOE W MHUPOBO33PEHUYECKOE 3HAYCHME
ACTPOHOMHHU.

Bua 3sé3anoro Heba. Co3Be3aus, IPKUE 3BE3/bI, TUIAHETHL, NX BUAMMOE JIBH>KCHUE.

ConHeunas cucremMa.

Connue. ConHeunas akTUBHOCT. MicTouHMK 3HEprum CoJtHIA U 3BE3. 3BE3/BL, UX
OCHOBHBIE XaPAKTEPUCTUKH. J(Marpamma «CIeKTPAIbHBIN KITACC — CBETUMOCTEY. 3BE3/IbI
TJIABHOM MOCJIEN0BATENBHOCTH. 3ABUCUMOCTD «MAaCCa — CBETUMOCTB) JJI 3BE3] INIABHOM
MOCJIEIOBATENBHOCTH. BHYTpeHHEe cTpoeHue 3BE3A. COBPEMEHHBIE NPEICTABICHUS
0 MPOMCXOKACHUM 1 3BONIOLMK CONTHIA U 3BE3/. DTanbl KU3HA 3BE3.

Mneunsrii [1yTe — Hama ["anaktuka. [Tonoskenue u nprxkenne Connna B ['ajlakTuke.
Tunel ranakTuk. Paguoranaktuky 1 kBaszapbl. UEpHBIE ABIPHI B AAPAX IAJTAKTHK.
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Bceenennas. Pacmupenune Bceenennoil. 3akoH XaOOna. Paz0OeraHue rajlakTuk.
Teopus bonemioro B3peiBa. PEMUKTOBOE U3ITyYEHHE.

MacmrabHas cTpykrypa BeenenHoii. MeraranakTuka.

Hepeménnbie mpoOieMbl aCTPOHOMUH.
Vuenuueckue nabmooenus

HaGnroneHnss HEBOOPYXKEHHBIM TJIa30M € MCHOJB30BAHUEM KOMIBEOTEPHBIX
NPUJIOKEHUH [T ONTPENETICHHS TIOJIOKEHUSI HEOECHBIX OOBEKTOB HA KOHKPETHYIO JaTy:
OCHOBHBIE C03Be3A1s1 CEBEPHOTO NOJIYIIAPUS U IPKHUE 3BE3IBI.

HabGnronenus B reneckon Jlynel, muraner, Mneunoro [yTw.

O06o01mariee NOBTOpPeHue

Ponb ¢pu3nku u aCTpOHOMHM B SKOHOMHYECKOM, TEXHOJOTUYECKOM, COLIMATBHON U
ATUYECKON cepax ACATENBHOCTH YENIOBEKA, POJIb M MECTO (PM3UKM M ACTPOHOMHHU
B COBPEMEHHON Hay4HOH KapTHMHE MHPA, POjb (PU3HUECKON TEOpuU B (POPMUPOBAHUU
NPEICTABICHUNA O (PU3MUECKON KapTWHE MHpa, MECTO (PU3MYECKON KApTUHBI MHUpa
B O0LIEM sy COBPEMEHHBIX ECTECTBEHHO-HAYYHBIX MPEACTABICHUI O MPUPOJIE.

MexnpeaMeTHbIe CBA3H

Hzyuenne kypca (pu3nkmn 6a30Boro ypoBHs B 11 knacce OCylHIeCTBISIETCS ¢ YUETOM
COJIEPKATENIBHBIX MEKITPEAMETHBIX CBS3CH ¢ KypCaMu MAaTeMaTUKH, OWOJIOTHN, XUMUH,
reorpauu ¥ TEXHOJOTUH.

Meowcnpeomemnvie  nowsamusi, CBA3aHHBIE C W3YYCHHEM METOAOB HAYYHOIO
NO3HAHMS: SBJICHUE, HAYYHBIA (PAKT, rUmoTe3a, GU3ndYecKass BENIMUYMHA, 3aKOH, TEOPHS,
HAOIIFOIEHUE, SKCIIEPUMEHT, MOJACTTMPOBAHUE, MOACITb, U3MEPECHHE.

Mamemamura: pelICHAE CUCTEMBI YPABHEHWH, TPUTOHOMETPUYECKHE (DYHKIIVH:
CUHYC, KOCHHYC, TQHI€HC, KOTAHI€HC, OCHOBHOE TPHUTOHOMETPUYECKOE TOXKIAECCTBO,
BEKTOPbl M WX TPOEKIMM HA OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, NMPOU3BOJHBIC
AJIEMEHTAPHBIX (PYHKIMIA, MPU3HAKK NOJ00HS TPEYTOJBbHUKOB, ONMPEACICHUE TIOIIAIN
TIOCKUX (QUryp U 00BEMA TEN.

buonocus: 3MEKTPUYECKUE SBICHUS B )KUBOM MPUPOJE, KOIEOATEIbHBIE TBUKCHHS
B JKHBOW MPUPOAE, ONTHYECKUE SBJICHHUS B JKUBOW MPUPOAE, ACUCTBUE paaualvud
HA YKUBBIE OPTaHU3MBI.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJI, KPUCTAIUIMYECKAs CTPYKTYPa TBEPABIX TET,
MEXAHU3MBbI 00PA30BaHMs KPUCTATUIMYECKOH PEIIETKH, CIEKTPATIbHBIN aHaIK3.

['eoepaghus: MarHUTHBIE MOJIFOCA 3E€MJIM, 3aJI€KM MAarHUTHBIX PyH, (OTOCHEMKA
3€MHOM MMOBEPXHOCTH, MIPEACKA3AHNAE 3EMIICTPSCECHU .

Texnonocus:  TMHUM  JNIEKTPONEPENAd, TEHEpPaTop MNEPEMEHHOrO0  TOKA,
BNEKTPOABUTaTENb, UHAYKIIMOHHAS TI€Yb, PAAap, PAAUONPUEMHHUK, TEICBU30D, AHTCHHA,
tenegon, CBU-meub, NMPOCKUMOHHBIM ammapar, BOJIOKOHHAs OMNTHKA, COJIHEYHAas
Oarapest.
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IHHJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 11O ®PU3UKE
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

OcBoeHue y4yeOHOro mnpeaMera «du3Wka» Ha YPOBHE CPEAHEro OOIIEro
oOpazoBaHusi (0a30BbI YpPOBEHb) MOJDKHO OOECHEYUTh AOCTUKEHUE CIICTYOIINX
JUYHOCTHBIX, METAMPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTAaTOB.

JIMUHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pE3yIbTaThl OCBOEHHUS Y4eOHOro mnpeamera «Du3ukay HAOJKHbBI
OTpakaTb ~ TOTOBHOCTH M CHOCOOHOCTH  OOy4YarOIIMXCSd  PYKOBOJCTBOBATHCS
c(hOPpMUPOBAHHOH BHYTPEHHEH TO3MIUECH JIMYHOCTH, CUCTEMOM  IEHHOCTHBIX
OpUEHTAMIA, MO3UTUBHBIX BHYTPEHHUX YOEKICHU, COOTBETCTBYIOIIUX TPAAUIIMOHHBIM
LEHHOCTSIM POCCUHCKOr0 O0OIIECTBa, PACIIMPEHUE >KU3HCHHOIO OMbITa W OMbITa
JNEATENIBHOCTA B TPOLECCE pealn3alril OCHOBHBIX HAMPABIICHWA BOCHOUTATEIIBHOMN
JNEATEIIBHOCTH, B TOM YHUCJIE B YACTH:

1) rpa:k1aHCKOro BOCIMTAHUS

Cc()OPMUPOBAHHOCTh TPAXKIAHCKON MO3MLIMKA OOYYArOMIETOCs KaK aKTHBHOIO W
OTBETCTBEHHOTO WIEHA POCCUICKOro 00IIECTBA;

MIPUHSTHE TPaAALMOHHBIX OOIIECYETOBEYECKIX I'YMaHUCTUYECKUX 17}
JEMOKPATUYECKUX LIEHHOCTEN;

TOTOBHOCTh BECTU COBMECTHYIO JEATENBHOCTh B HWHTEPECaX TIPAXKIAHCKOIO
001IeCTBa, y9aCTBOBATH B CAMOYITPABICHUH B 00PAa30BATEIIbLHOM OpraHn3anuy;

YMEHUE B3aUMOICHCTBOBATH C COLMATIbHBIMU MHCTUTYTAMH B COOTBETCTBUU C UX
(YHKIMAMHY W HA3HAYEHUEM;

TOTOBHOCTB K TYMAHUTAPHON ¥ BOJIOHTEPCKOM AEITEIBHOCTH,

2) NIaTPHOTHYECKOT0 BOCIIMTAHMSA:
c(OPMUPOBAHHOCTE POCCUHCKOHN TPAKAAHCKON MACHTUYHOCTH, MATPHOTU3MA,
LIEHHOCTHOE  OTHOLIEHUE K TOCYJAPCTBEHHBIM  CUMBOJIAM, JOCTHKEHUSM
POCCUICKMX YUEHBIX B 00JIACTH (PU3UKH U TEXHHKE,

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSI:

c()OPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, ITUUECKOTO MOBECHUS,

CHOCOOHOCTh  OLEHMBATh CUTYaMI0 W TOPUHAMATh OCO3HAHHBIC PEIICHMS,
OPUEHTUPYSCh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCIIEC B
JCATCIBbHOCTH YUYCHOI'O;

OCO3HAHWE TMYHOTO BKJIA1a B MOCTPOEHHUE YCTOHYMBOr0 OyAyILETO;

4) 3¢TEeTHYeCKOro BOCIUTAHUS:
ACTETUYECKOE OTHOIICHWE K MHPY, BKIIFOYAs 3CTETUKY HAYYHOTO TBOPYECTBA,
OPUCYIIETO (PU3NUECKON HAYKE,
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S) Tpy10BOr0 BOCIIUTAHUS:

WUHTEPEC K Pa3MyHbIM cdepaMm NpoPeCCUOHATBHON NEATENBHOCTH, B TOM YHCIIE
CBSI3aHHBIM ¢ (PUBUKON M TEXHUKOH, YMECHHUE COBEPIIATh OCO3HAHHBIA BHIOOD OyayIIch
npo(heccuu 1 peam30BbIBaTh COOCTBEHHBIE ;KU3HEHHBIE TUIAHBI,

TOTOBHOCTB M CIIOCOOHOCTH K 0OPa30BaHMIO M CaMOOOPa30BaHUIO B 001acTH (PU3NKH
Ha TPOTSHKEHAU BCEN JKU3HMU,

6) SK0JIOTMYECKOr0 BOCTINTAHHUSA:

c(OPMHUPOBAHHOCTH HKOJIOTUYECKOH KYIBTYPbI, 0CO3HAHUE MI00ATBHOTO XapaKkTepa
3KOJIOTHYECKHAX MPOOIIEM;

IUTAHAPOBAHUE M OCYIIECTBICHUE ACUCTBUN B OKPY)KAKOLIEN CPEle HA OCHOBE
3HAHMS LEJIEW YCTOMYMUBOI0 PA3BUTHS YEIIOBEUECTBA,

Pacimmpenue omnsita AEATEIBHOCTH 3KOJIOTMYECKOW HANpPaBJICHHOCTH HA OCHOBE
UMEIOIMXCS 3HAHUH 10 (PHU3HKE;

7) HEHHOCTH HAYYHOI'0 O3HAHUSI:

Cc(OPMHPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pazBuTUs (PU3NYECKOIN HAYKHU;

OCO3HAHWE LEHHOCTH HAYYHOH NEATENIBHOCTH, TOTOBHOCTh B MPOLIECCE M3YUYCHHS
(U3MKA  OCYWIECTBIATH  NPOEKTHYKD W HUCCIECIOBATENBLCKYH)  JIEATEIBHOCTD
WHAWBUYAIILHO U B TPYIIIE.

METAIPEIMETHBIE PE3YJ/IbTATBI

ITo3naBare/ibHbIe YHHBepPcAJbHbIE YUeOHbIE AeHCTBHA
ba3oBble Jornyeckne aeicTBUs:

CaMOCTOSTEILHO (JOPMYJIMPOBATh U AKTYaJU3UPOBaTh MPOOJIEMY, paccMaTpruBaTh
¢€ BCECTOPOHHE;

OTPENCIISITE UETHU ICATCIIBHOCTH, 33/1aBaTh MAPAMETPHI K KPUTEPUU UX TIOCTUKCHHS,

BBISIBJIATh 3aKOHOMEPHOCTH W TMPOTHBOPEYMS B PacCMaTPUBACMBIX (DPU3MUECKUX
SIBJICHUSX

paszpabarbiBaTh IUIAH PEUICHWS TPOOJIEMbI € Y4Y€TOM aHajiM3a HMMEHOIIMXCS
MATEPUATBHBIX U HEMATCPUATBHBIX PECYPCOB;

BHOCHTh KODPPEKTHBBI B JECATCIBHOCTh, OLICHWBATH COOTBETCTBUE PE3YJIBTATOB
LETISIM, OLICHABATh PUCKU TIOCJICICTBUIN NEATCILHOCTH,

KOOPJMHUPOBATH M BHINOJHATH PAOOTy B YCIIOBUSX PEATLHOTO, BUPTYAIBHOIO U
KOMOWHUPOBAHHOTO B3aUMO/ICHCTBUS,

Pa3BUBATh KPEATUBHOE MBIILIEHAE MIPUA PEIICHUH KU3HCHHBIX TTPOOJIEM.

Bba3oBble ucc/ienoBarebcKue 1eicTBHUS:

BIAQJETh HAyYHOH TEPMUHOJOTMEH, KIIIOYEBBIMM TMOHATHSAMU W METOAAMU
(u3nYECKOil HayKW;

BIQJIETh HaBBIKAMM YUEOHO-UCCIEAOBATENLCKOM M TPOCKTHOH JEATEIbHOCTH
B oOmactu (Pu3uKK, COCOOHOCTBIO M TOTOBHOCTBED K CAMOCTOSTEIBHOMY TOMCKY
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METOJIOB pELICHU 3a1a4 (PU3AYECKOTO COACPIKAHMSI, MPUMEHEHHIO PA3TIMYHBIX METOI0B
NO3HAHWS,

BIAACTh BHJAMH JCATEIBHOCTH MO TOJYYEHUIO HOBOIO 3HAHUS, €r0
WHTEPIPETALNH, TPEOOPA30BAHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUCOHBIX CUTYAIUsX,
B TOM YHUCJIE TPHA CO3JaHUH YYCOHBIX MPOEKTOB B 00JIACTH (PU3HKH,

BBISIBJISITh TPUYMHHO-CIICICTBEHHBIC CBSI3U W aKTyaJIM3UPOBATh 3a1a4y, BbIIBUTATh
TUIOTE3Y €€ PEIICHUS, HAXOUTh aQPTYMEHTHI sl J0KA3aTEeNbCTBA CBOMX YTBEPKICHU,
3a/1aBaTh NApPaMETPbl U KPUTEPUU PELICHHS,

AHAIM3UPOBATH TOJYYEHHBIC B XOJE PEIICHUS 3aa4d PE3yJIbTAThl, KPUTUYECKU
OLICHUBATh UX JOCTOBEPHOCTD, POTHO3UPOBATH U3MECHEHUE B HOBBIX YCIIOBUSIX;

cTaBUTh M  (OPMYJIMpPOBaThb COOCTBEHHbIE 3aJaud B  00pa30BaTEIbHOM
JESATEIbHOCTH, B TOM YUCJIE TP M3YUYCHHUH (DPU3BUKH;

JaBaTh OLICHKY HOBBIM CUTYALMsIM, OLEHUBATh MPUOOPETEHHBIN OTIBIT,

YMETh MEPEHOCUTh 3HaHWs N0 (PU3MKE B  NPAKTHYECKYKD  0ONacTh
YKU3HEACATENBHOCTH,

YMETh MHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00JIACTEI;

BBIJIBUTaTh HOBBIE UJICH, TPEIaraTh OPUTMHAIBHBIE MTOIXOAbI H PEILICHUS,

CTaBUTh MPOOIEMBI ¥ 33J]a4H, JONYCKAOIIAE aTbTCPHATUBHBIC PEIICHUSI.

Padora ¢ uadopmanmueii:

BJAQJETh HaBbIKAMU TMOJy4YeHHs HH(PoOpMamuu (U3NYECKOTO  COACpKAHUS
U3 KCTOYHMKOB PA3HbIX THUIOB, CaMOCTOSTEIbHO OCYIICCTBISTh TMOUCK, aHaIu3,
CUCTEMATH3ALMI0 M MHTEPIPETALMI0 HHPOpPMAMKM pPa3IUYHBIX BHIOB U (opm
PEICTABIICHHS,

OLIEHUBATh JOCTOBEPHOCTH MH(OPMAILIUHY;

UCMOJIb30BaTh CPEeNCTBA MHPOPMAIIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJIOTHA
B PCLUICHUM KOTHUTHBHBIX, KOMMYHUKATUBHbIX U OpraHu3allMOHHBIX  3a]1ady
¢ coOnoacHueM TpeOOBaHWUN DHPrOHOMUKH, TEXHUKM O€30MACHOCTH, TUTHEHBI,
pecypcocOepeKeHusl, TMPABOBBIX M OSTHUYECKUX HOPM, HOPM HH(OpMAIMOHHOMN
0€30IMacCHOCTH,

CO3/1aBaTh TEKCThl (PM3UUECKOTO COJEPKAHMs B Pa3IMuHbIX (popMaTtax ¢ y4éTom
HA3HAYCHHUS MHQOPMALMHM W ILEJICBOH ayJUTOPUH, BBIOMPAsS ONTHMAIBHYIO (Gopmy
NPEICTABICHUS U BU3YAJIA3ALHM.

KovmmyHnukaTuBHbIe YHHBepPcAJIbHbIE yueOHbIe aeiicTBHS:
OCYILECTBIATH OOLICHUE HA YPOKaX (PU3MKKM M BO BHE-YPOUHOM AECATEIBbHOCTH,
Pacro3HaBaTh MPEAMOCHIIKA KOHIMKTHBIX CUTYallli U CMATYaTh KOH(IUKTHI,
Pa3BEPHYTO U JIOTUYHO M3JIAraTh CBOK) TOUKY 3PEHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX
CPEACTB,;
NOHUMATh Y HCIIOJIb30BATh MPEUMYILECTBA KOMAHAHON U MHIMBUAYaAJIbHONH PadOTHI,
BBIOMPATh TEMATHKY W METOBI COBMECTHBIX ACHCTBHIA C YUETOM OOIIMX UHTEPECOB,
¥ BO3MOKHOCTEH KQKJ0TO YIeHA KOJUIEKTHBA,
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MIPUHUAMATH LEJTH COBMECTHOMN IEATEIIBHOCTH, OPraHU30BLIBATh U KOOPAUHUPOBATH
JEVCTBUA 110 €€ NOCTKEHUIO. COCTABIIATH IUIAH IENCTBUN, pACIPENEIIATh POJIH C YUETOM
MHEHUIA YYaCTHUKOB, 0OCYKJIaTh PE3YJIbTaThl COBMECTHOM pabOTHI;

OLICHMBATh KAa4€CTBO CBOETO BKJIAJa M KaKJON0 yYaCTHUKA KOMAaHJbl B OOMIMA
PE3YJIbTAT MO Pa3padOTaHHBIM KPUTEPHUSIM,

npemiaratb  HOBBIE TPOEKTHI, OLCHUBATh UIEA € TO3MLUUH HOBHU3HBI,
OPUTHHAIBHOCTH, MPAKTUYECKOA 3HAYUMOCTH,

OCVYILIECTBIIATh MO3UTUBHOE CTPATETHYECKOE MMOBEICHNE B PA3INYHBIX CUTYAIUAAX,
MPOSIBJISITH TBOPYECTBO U BOOOPAKEHUE, OBITh MHUIIUATUBHBIM.

PeryasitTuBabie YyHHBepcajibHble YUeOHbIe el CTBHA
Camoopranu3anus:

CaMOCTOSITENIbHO OCYLIECTBIIATh MO3HABATEIBHYIO AESTEIBHOCTD B 00J1aCTH (PU3NKH
U aCTPOHOMHM, BBISBIATH NPOOJIEMBI, CTaBUTh W (POPMYIMPOBaTH COOCTBEHHBIE
3a/1a4i;

CaMOCTOSTENILHO COCTABIIATh IUIAH PELICHUS PACUETHBIX M KAYECTBEHHBIX 33]1a4,
IUIAH BBIMIOJHEHMS] MPAKTUYECKOH padOThl €  yYETOM HWMEKINUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEANOUYTCHHIA,

JABATh OLICHKY HOBBIM CUTYaLUsM;

pacmpsITh paMKi Y4eOHOTO MPEAMETA HA OCHOBE JIMYHBIX TPEANIOUYTCHUH;

JIENaTh OCO3HAHHBINA BHIOOD, apTYMEHTHPOBATH €10, OpaTh Ha Ce0sl OTBETCTBEHHOCTh
3a peuICHUE;

OLICHUBATh MPUOOPETEHHBIH OTIBIT;

CocoOCTBOBATh (POPMHUPOBAHUIO M MPOSBICHUIO SPYAMLMHA B 00nactu (pu3mkw,
NOCTOSTHHO NMOBBIIIATH CBOH 00PAa30BaTEIbHbIN U KYJIBTYPHBIHA YPOBCHb.

CaMOKOHTPOJ/Ib, SMOIMOHAJIbHBII HHTEJIJICKT:

JaBaTh OLICHKY HOBBIM CHTYalMsIM, BHOCUTh KOPPEKTHUBBI B JACATEIBHOCTD,
OLICHUBATH COOTBETCTBUE PE3YIBTATOB LEIISIM,

BNIAJCTh HABBIKAMH MO3HABATEJIbHON pE(UIEKCUM KAK OCO3HAHWS COBEPIIACMBIX
JEUCTBHAN U MBICIUTEIIBHBIX IIPOLIECCOB, UX PE3YJIBTATOB M OCHOBAHUI,

UCIOJIb30BaTh MPUEMBI PEPIEKCHH [UIsl OUEHKHA CUTYallMH, BbIOOPA BEPHOTO
PELICHMS,

YMETh OLICHUBATH PUCKU U CBOEBPEMEHHO MPUHUMATH PELICHUS 110 UX CHHXKEHUIO,

NPUHAMATh MOTUBBI M APTYMEHTHI APYTUX IMPU AHATU3E PE3YIBTATOB ACATEIBHOCTH;

NPUHAMATH ce0sl, MTOHMUMAas CBOM HEJOCTATKH U TOCTOMHCTBA,

NPUHAMATh MOTHBBI M @pTYMEHTBI APYTUX [TPH AHAINA3E PE3YIBTATOB IEATEIBHOCTH;

NPU3HABATh CBOE MPABO W MPABO APYTMX HA OIINOKH.

B nmnponecce MOCTHXKEHUS JIMYHOCTHBIX PE3YJBTATOB OCBOEHUS MPOrPAMMBI
no (Qusuke I YPOBHSA CpeaHEro oO0mero o0pa3oBaHuss Yy  00y4aromuxcs
COBEPILIEHCTBYETCS SMOLMOHATILHBIA WHTEIUICKT, PeNoararounii
c(hOPMHUPOBAHHOCTD:
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CaMOCO3HAHMs, BKJIFOYAIOIIErO CIIOCOOHOCTh MOHMMATh CBOE SMOLIMOHATBHOE
COCTOSIHME, BUJIETh HANPABJICHUS Pa3BUTHsI COOCTBEHHON 3MOLMOHAIIbHOM cdepbl, ObITh
YBEPEHHBIM B ce0¢€;

CaMOPETYJIMPOBAHMS,  BKJIFOYAKOLIETO  CAMOKOHTPOJb, YMEHHE MNPHUHUMATH
OTBETCTBEHHOCTH 3a CBOE MOBEACHUE, CIOCOOHOCTh aIalTUPOBATHCS K SMOLIMOHATBHBIM
WU3MEHEHUSM U MPOSIBISTh THOKOCTh, OBITH OTKPBITEIM HOBOMY;

BHYTPEHHEW MOTHUBALMN, BKIIOYAIOIIEH CTPEMIICHHE K HOCTHIKCHUIO LEIA H
yCIexy, ONTUMHU3M, WHULMATUBHOCTb, YMEHHME JACHCTBOBATb, HCXOAS M3 CBOMX
BO3MOXKHOCTEHH,

AMIATUH, BKIIIOYAKOMICH CHOCOOHOCTh MOHMMATh SMOLMOHAIBHOE COCTOSIHUE
JAPYTUX, YYUTHIBATh €0 NMPU OCYIIECTBICHUN OOLIEHUS, CTIOCOOHOCTh K COYYBCTBHIO U
CONEPEKUBAHMIO,

COLIMAJTIbHBIX HABBIKOB, BKIKOYAKOIIAX CIIOCOOHOCTH BBICTPAMBATh OTHOLICHUS
C IPYTUMHM JIFOAbMU, 3a00TUTHCS, MPOSIBIISITh MHTEPEC W pa3peliaTh KOH(DIUKTHI.

HPEAMETHDBIE PE3YJIbTATDBI

K konny oOyuenusi B 10 kjacce npeaMeTHbIC pe3ysibTaThl Ha 0Aa30BOM yPOBHE
JOJKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y O0YUAOIIMXCS YMECHHUIA:

JEMOHCTPAPOBaTh HA MPUMEPAX PoJib MU MeCTO (U3UKH B (HOPMHUPOBAHHUHU
COBPEMEHHOW HAy4YHOM KApPTHUHBI MHpA, B pa3sBUTHA COBPEMEHHOW TEXHUKA U
TEXHOJIOTUH, B IPAKTHYECKON NEATEIIBHOCTH JIFOACH;

YUATHIBATh TPAHMIBI ~NPUMEHEHUST M3YUYECHHBIX  (U3MUECKHX  MOJEINCH:
MaTepuaibHas TOYKA, WHEPLMAJIbHAS CHCTEMA OTCYETA, aOCONFOTHO TBEPIOE TEIIO,
WICATBHBIA a3, MOJEIN CTPOCHUS Ta30B, JKUAKOCTEH W TBEPABIX TEJ, TOYCYHBIN
ANEKTPAYECKUH 3apsi/i MPU PELICHUN (PU3HUECKUX 3a/aY,

pacro3HaBarh (PU3MYECKHE SBICHUS (MPOLIECCH) W OOBACHATH MX HA OCHOBE
3aKOHOB MEXAHWKH, MOJIEKYJISPHO-KUHETHYECKON TEOPUM CTPOEHUS BEIIECTBA U
BNEKTPOJMHAMUKHK. PABHOMEPHOE M PABHOYCKOPEHHOE NPAMOJIMHEHHOE JBUYKCHHE,
CBOOOJHOE TMAACHUE TEN, ABWKCHHE MO OKPYXKHOCTH, WHEPLMS, B3aMMOJCHCTBHE
Ten, audQy3us, OpPOYHOBCKOE [BMKEHHE, CTPOCHHME >KMAKOCTEH W TBEPIABIX TE,
U3MECHEHUE O00BbEMA TEJl MPU HArpeBaHWW (OXJIAXKACHWM), TEIJIOBOE PABHOBECHE,
UCIIApEHUE, KOHACHC AU, TIJIABICHUE, KPUCTATM3ALMS, KATICHAE, BIAKHOCTD BO3/yXa,
MOBBILICHHAE JTABJICHUS ra3a MPHA €r0 HArPEBAaHUM B 3AKPBITOM COCYHE, CBSI3b MEXKIY
napamMeTpaMM COCTOSIHMS Ta3a B M30IPOLECCAX, MEKTPU3aUUs TeEJl, B3aUMOACHCTBUE
3aps 0B,

OMHCHIBATh MEXAHWUYECKOE MBW)KCHHE, HCIONb3ys (PU3NYECKUE BEIMYHMHBL
KOOPAMHATA, MYTh, MEPEMEIIECHHAE, CKOPOCTh, YCKOPEHUE, MAacca TENa, CUJIA, UMITYJIbC
TEJNa, KWHETUYECKas DHEPrus, MOTCHIMAIbHAS DSHEPIUs, MEXaHW4yecKas padorta,
MEXAHWYECKAs MOIIHOCTh, TPH ONMCAHUH MPABUIIBHO TPAKTOBAaTh (PU3MUYECKUH CMBICT
UCMOJb3YEMBIX BEITUYMH, WX OOO3HAYEHUS W COUHULBI, HAXOOUThb (HOPMYJIBL,
CBSI3BIBAIOIME JAHHYIO (PU3NUYECKYIO BEIMUMHY C APYTUMHU BEJIMUYNHAMM,

25



denepanvHas pabouas mporpamma | ®usuka. 10—11 knaccel (0a30BbIN YPOBEHD)

OMHCHIBATh M3YUYEHHBIC TETUIOBBIC CBOMCTBA TEN M TEIUIOBBIE SIBIICHUS, UCTIONB3YsI
(pM3nYECKUE BETMUYMHBL. TaBJICHUE Ta3a, TEMIEPATYPA, CPEAHSSI KHHETUYECKAs SHEPIUs
Xa0THYECKOTO  ABW)KCHUS MOJIEKYJI, CPEAHCKBAAPATUUHAS CKOPOCTh  MOJIEKYIL,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS 3HEPrus, padora rasza, Ko3()(PUUIMEHT MONE3HOro
JCUCTBHS TEIJIOBOrO ABUIATENS;, MPU OMHACAHWM MPABWIBLHO TPAKTOBATh (PH3NUYECKHIA
CMBIC MCMOJB3YEMBIX BEIMYHH, X O003HAYCHHsS W CAMHMIBI, HAXOAUTH (HPOPMYIIBI,
CBSI3BIBAIOLIME TAHHYIO (PU3NUYECKYIO BEIMYMHY C APYTUMU BEIHMYMHAM,

OMHCHIBATh M3YUYEHHBIC 3JICKTPUUYECKUE CBOMCTBA BEIIECTBA W JIICKTPUUYECCKHUE
ABJICHUSL (TIPOLECCHI), MCHONB3Ys (PU3MUECKUE BEIMUYMHBL. JJICKTPUUYECKUH 3aps,
ANIEKTPUYECKOE TMOJIC, HANPSHKEHHOCTh TOJS, MOTEHIHMAT, Pa3HOCTh IMOTEHIMAJIOB,
PA ONUCAHWH MPABWIIBHO TPAKTOBATh (PU3MUECKUN CMBICIT UCIIOJIB3YEMBIX BEJIMUMH, UX
0003HAYCHUSI U €IMHULBL, YKA3bIBaTh (POPMYJIbI, CBA3BIBAIOLINE AAHHYIO (PU3MUECKYIO
BCJIIMYUHY C IPYTUMU BCIMYHHAMM,

AHATM3UPOBATH (PU3NYECCKUE MPOLIECCHI U SIBICHHUS, UCMIONB3Ys (PUBNUECKUE 3AKOHBI
U MPUHLMIBL 3aKOH BeeMUpHOro taroreHus, I, II w III 3akonsl HeroTOHA, 3aKOH
COXPAHCHUS MEXAaHWYECKOW SHEPIWH, 3aKOH COXPAHCHHS WMMYJbCa, HNPUHLIUI
CYNEPNO3ULMKA CWJI, NPUHLUMUII PABHOMpPABUS WHEPLHMATBHBIX CHUCTEM OTCYETA,
MOJIEKYJISIPHO-KUHETHYECKY) TEOPHUIO CTPOCHHsI BELIECTBA, Ta30BBIE 3aKOHBI, CBS3b
CPECOHEH KWHETMYECKOH SHEPruM TEIUIOBOTO JBHXKEHUST MOJIEKYN C aOCONIOTHOH
TEMIEPATY PO, NEPBBIA 3aKOH TEPMOAMHAMHKH, 3aKOH COXPAHEHHS BJIEKTPUYECKOTO
3apsaa, 3akoH KyioHa, mpy 3TOM pasnuyarh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €T0
MaTeEMaTHYECKOE BBIPAXKCHUE U YCIIOBHUS (TPaHULbl, 001aCTH ) MPUMEHUMOCTH,

OOBSICHATE OCHOBHBIC NPHUHLMIBI JCHCTBUS MAIIWH, TPAOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3nuyarb YCJIOBUS MX O€30MacHOr0 MCMOJB30BAHUS B TMOBCEIHEBHOM
JKU3HU,

BBITIOJTHATE SKCIIEPUMEHTHI 110 UCCIEA0BAHUIO (PU3NUYECKUX SBICHUIA U MPOLIECCOB
C MCMOJb30BAHUEM MPIMBIX, U KOCBEHHBIX HM3MEPEHUH, NpU 3TOM (POPMYIUPOBATH
npoOnemMy/3ajady W TUNOTE3Yy YYEOHOro DOKCHEPUMEHTa, COOMpaTh YCTAHOBKY
U3 MPEAJIOKEHHOTO 000PYAOBAHUS, TPOBOANUTH OMBIT U OPMYITUPOBATH BBIBOJIBI,

OCYILECTBIIATh MPSMBIE U KOCBEHHBIC H3MEPECHUST (PU3NUECCKUX BEIMYUH, TIPA 3TOM
BbIOMpATh ONTUMAIBHBIA CHOCO0 M3MEPEHUS W HKCHOJb30BATh W3BECTHBIE METOBI
OLICHKH ITOTPEMIHOCTEN U3MEPEHHUI,

WCCIIEIOBATh 3aBUCUMOCTH MEXAY (PU3NYECKUMH BETMUYMHAMU C UCTOIB30BAHUEM
OPSIMBIX U3MEPEHU, TPA 3TOM KOHCTPYMPOBATh YCTAHOBKY, (PMKCHPOBATh PE3YJIbTaThl
NOJTYYEHHOM 3aBUCUMOCTH (PM3WYECKUX BEJIMYUH B BUJAC TAOIWLl M TPpaduKOB, JeNaTh
BBIBO/JIbI 1O PE3YJIbTaTaM UCCIICIOBAHHS,

coOnroaarh mpasuiia 6€30MacHOro Tpyaa Mpy MPOBEACHUN UCCIEA0BAHNN B paMKax
y4e€OHOTO 3KCHEPUMEHTA, y4E€OHO-MCCIIECIOBATEILCKOH W MPOEKTHOW AEATEIBbHOCTH
C HCIIOJIb30BAHUEM M3MEPUTENBHBIX YCTPOMCTB M 1a00PaTOPHOTO 000PYI0BAHUS,

pelars pacyETHBIE 33Ja4d C SIBHO 3aJaHHON (PM3WYECKOW MOJECIBIO, MCIIONB3YS
(U3NYECKUE 3aKOHBI M TMPUHLUIBI, HA OCHOBE aHAIM3a YCJIOBHs 33Ja4d BHIOMPATH
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(PU3NYECKYIO MOJIENb, BBIACIATh (PU3NUYECKUE BEIMYMHBI U (OPMYJIbI, HEOOXOAUMBIE
TS €€ PEeIECHHS, MPOBOAUTH PACUYETHI M OLICHUBATH PEATBHOCTD MOJYUYEHHOTO 3HAYCHUS
(PU3HYECKON BEJTMUNHBI,

peliarte KayeCTBEHHBIE 337a4d. BBICTPAWBATH JIOTMYECKA HEMPOTHBOPCUUBYIO
LENOYKY PACCY>KIACHUH C OMOpPOH HAa W3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(U3HYECKUE SBJICHUS,

WCMOJIb30BaTh MPH PEUICHMHM YYE€OHBIX 3a/1a4 COBPEMEHHBIE WH(OPMALMOHHBIE
TEXHOJOTMM JUIS TIOWCKA, CTPYKTYPUPOBAHMS, HWHTEPHOPETALMH M NPEICTABICHHS
y4eOHOW ¥ HAYYHO-MTOMYISPHON MH(POPMALMK, TOJIYYEHHON U3 PA3IMYHBIX UCTOYHUKOB,
KPUTHUYECKH aHATM3UPOBATH MOYYaEMY 0 HHPOPpMAIIHIO;

OPUBOJUTE MPUMEPHI BKJIAJAa POCCHHCKMX M 3apyOe)KHBIX YUEHBIX-(DU3HKOB
B PA3BUTHUE HAYKH, OOBICHEHUE TPOLIECCOB OKPYKAIOLIETO MUPA, B PA3BUTHE TEXHUKU U
TEXHOJIOTHH,

UCMOJIb30BaTh TEOPETHUYECKAE 3HAHWA N0 (QU3MKE B TOBCEIHEBHON >KW3HU
s obecneyeHus O€30MacHOCTH MpU OOpaleHMH ¢ OpudopaMu M TEXHUYECCKAMHU
YCTPOMCTBAMH, JJsi COXPAHCHHs 3J0POBbS M COONIFONEHUS HOPM 3KOJIOTHYECKOTO
MOBEACHUA B OKPYIKAFOILENR CpeJIE;

paboTarh B TPYIIE C BHIIOJHEHUEM PA3IMYHBIX COLMAIBHBIX POJICH, TUTAHUPOBATh
paboTy Trpymmbl, PALMOHAIBHO PACHpPEAcisaTh OOS3aHHOCTM W IUIAHUPOBATh
JESATEIbHOCTh B HECTAHAAPTHBIX CHTYaUMsX, AJCKBATHO OLECHUBATh BKJIAA KaXKIOTO
W3 YYACTHUKOB TPYIIIBI B PEUICHUE paCCMAaTPUBAEMOi MPOOIEMBI.

K konmy oOyuenusi B 11 kiacce npeaMeTHbIC pe3ysbTaThl Ha 0Aa30BOM yPOBHE
JOJKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y O0YUAOIIMXCS YMECHHUIA:

JEMOHCTPAPOBaTh HA MPUMEPAX PoJib MU MeCTO (U3UKH B (HOPMHUPOBAHHUHU
COBPEMEHHOW HAy4YHOW KapTHHBI MHpA, B Pa3BUTUA COBPEMEHHOW TEXHUKU H
TEXHOJIOTHH, B TPAKTHYECKON JEATEIBHOCTH JIIOACH, LEIOCTHOCTE W €OUHCTBO
(pU3NYECKOI KapTUHBI MUPA,

YUMTHIBATh TPAHULIBI PUMEHEHUS M3YUYEHHBIX (PU3NUYECKUX MOJECICH: TOUYCUHBIN
BNEKTPUYECKUI 3apsi, Jyd CBETA, TOYCUYHBIA UCTOYHUK CBETA, ACPHAS MOJEIb aTOMa,
HYKJIOHHAs! MOJEJIb aTOMHOT'O Si[pa MPH PEICHUN (PU3AYECKUX 3a/1aY,;

pacro3HaBarh (PU3MYECKHUE SBJICHUS (TPOLIECCH) M OOBACHATH WX HA OCHOBE
3aKOHOB JJECKTPOAVMHAMHKH W KBAHTOBOH (PM3MKHM: 3IEKTpPUYECKAs MPOBOIUMOCTD,
TCIUIOBOE, CBETOBOC, XHUMHUYECKOE, MArHUTHOEC [ICHUCTBUSA TOKA, B3aUMOJCHCTBUE
MAarHuTOB, AJIEKTPOMArHWTHAs WHAYKLIKS, ACHCTBAE MArHUTHOTO IOJISI HA MPOBOJHUK
C TOKOM M JBWKYIIMWCA 3apsl, OJJICKTPOMArHUTHBICE KOJCOAHWS W BOJIHBI,
OPSIMOJIMHEHHOE PACIPOCTPAHEHUE CBETA, OTPAKCHHUE, IPETOMIIEHUE, HHTEPPEPEHLINS,
IUQPaKIMs W TOJSIPU3alys CBETA, JUCIEPCUS CBETA, (POTOSNEKTPUUECKHNA S>PPEKT
(potor(PekT), CBETOBOE MABJIICHUE, BO3HUKHOBEHUE JIMHEHYATOrO CIEKTpa aroma
BOJOPOJA, ECTECTBEHHAS U UCKYCCTBEHHAS PAIMOAKTUBHOCTB,
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OMHCHIBATH W3YYCHHBIE CBOMCTBA BEHIECTBA (DICKTPUYECKHAE, MATHUTHBICE,
ONTUYECKHUE, DIECKTPAUYECKYO MPOBOJAMMOCTh PA3TUYHBIX CPEN) M 3JEKTPOMArHUTHBIE
SABJICHUS (TIPOLECCHI), UCTIONB3Ysl (PU3NYECKUE BEIMYMHBL SJIEKTPUUCCKHANA 3apsjl, CUiia
TOKa, DJEKTPHYECKOE HANPHKEHUE, DICKTPUYECKOE CONPOTUBICHHE, PAa3HOCTh
NOTEHIUAJIOB, JIEKTPOABMKYINAS CHJIa, padoTa TOKA, MHAYKLMS MArHUTHOTO MOJIS, CUJIa
Awmrnepa, cwia JIOpeHIa, MHIYKTUBHOCTh KATYIIKH, J3HEPIHsl JJIEKTPUYECKOTO W
MAarHMTHOTO TMOJICH, MEPUOJ M YacToTa KojeOaHuii B KOoneOaTenbHOM KOHTYPE, 3apsia U
CWJIa TOKa B MPOLECCE TAPMOHUYECKUX DJIEKTPOMArHUTHBIX KoJieOaHWi, (HOKYyCHOE
paccTosHUE M ONTHUYECKAs CUjla JIMH3bL, MPH OMWCAHUM NPABHIBHO TPAaKTOBAThH
(pU3NYECKUIl CMBICIT UCTIOJB3YEMBIX BEJTMYKMH, UX 0003HAYCHHS U €IMHULIBI, YKA3bIBATh
(OpMyJIBL, CBA3BIBAOIINE JAHHYIO (PU3MUYECKYIO BEJIMUMHY C APYTUMHU BEITMUYNHAMM,

OMKCHIBATh M3YUYEHHBIC KBAHTOBBIC SIBJICHUSI M MPOLIECCHI, UCMOB3YS (PU3AUECKUE
BEJIMYMHBL. CKOPOCTh 3JIEKTPOMArHATHBIX BOJIH, IJTMHA BOJHBI M YACTOTA CBETA, SHEPrHUsl
Y AMITYJIbC (POTOHA, IEPUO MOJTYPACTIAA, SHEPTUS CBSI3U aTOMHBIX SIIEP, TPH ONMACAHUT
PABHIJIHO TPAKTOBATH (PU3MUECKUNA CMBICI UCIOJIb3YEMBIX BEJIMUMH, MX 0003HAYCHHUS U
€IMHULI, YKa3blBaThb (OPMYJBI, CBS3BIBAIOIIKAE JAHHYKO (PU3NYECKYIO BEIMYHAHY
C IPYTUMH BEJIMYMHAMH, BEIYACTISATH 3HAYCHUE (PUBHUECKON BEIIMUNHBI,

AHATM3UPOBATH (PU3NYECCKUE MPOLECCHI U SIBICHHS, UCIIONB3Ys (PUBNUECKUE 3AKOHBI
Y OPUHLUIBL 3aKOH OMa, 3aKOHbI MOCIEA0BATENBHOTO U NAPAUIETBHOTO COCAMHECHHUS
NPOBOJHMKOB, 3aKOH Jkoyns—JIeHIa, 3aKOH 3JIEKTPOMArHUTHOW WHAYKLUWH, 3aKOH
OPSMOJIMHEHHOIO  PAclpOCTPAHEHMs] CBETA, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI
NPEOMJIEHUSL CBETA, ypaBHEHME OiHINTeHa uid (HoTo3((ekTa, 3aKOH COXPAHEHUS
SHEPruM, 3aKOH COXPAHEHUS MMIYJIbCA, 3aKOH COXPAHCHUS SJIEKTPHUYECKOTO 3apsia,
3aKOH COXPAHEHUSI MAaCCOBOTO YKCIIA, MOCTYJIAaThl bopa, 3aK0H paAMOaKTUBHOTO pacnajia,
OPA BTOM Pa3ivyaTh CIOBECHYI (OPMYIUPOBKY 3aKOHA, €ro MareMaTHYeCKOe
BBIPAKEHUE U YCITOBUS (TPaHULIBI, 00JACTH) MPUMEHUMOCTH;

ONMPEACTATh HANPABICHUE BEKTOPA HMHAYKIMW MArHATHOTO TOJS MPOBOJAHHMKA
C TOKOM, CHJIbI AMIiepa 1 cuiibl JIopeHna,

CTPOMTh M OIMHKCHIBATH M300PAKEHHUE, CO3/IABAEMOE TUIOCKUM 3E€PKAJIOM, TOHKOM
JIMH30M

BBITIOJTHATE SKCIIEPUMEHTHI 110 UCCIEA0BAHUIO (PU3UUYECKUX SIBIIEHUI W MPOLIECCOB
C MCMOJBb30BAHUEM TNPSMBIX, U KOCBEHHBIX W3MEPEHWI: MpU 3TOM (POPMYIUPOBATH
npoOnemMy/3ajady W TUNOTE3Yy YYEOHOro DOKCHEPUMEHTa, COOMpaTh YCTAHOBKY
U3 MPEAJIOKEHHOTO 000PYAOBAHUS, TPOBOAMUTH OMBIT U OPMYITUPOBATEH BBIBOIBI,

OCYILECTBIATh MPSAMBIE U KOCBEHHBIE H3MEPEHUS (PHU3NYECKUX BEJIMYMH, TIPU 3TOM
BbIOMpATh ONTUMAIBHBIA CHOCOO M3MEPEHUS WM HKCIMOJb30BATH W3BECTHBIE METOIBI
OLICHKH ITOTPEMIHOCTEN U3MEPEHHUI,

UCCIIEIOBATh 3aBUCUMOCTH (DU3MYECKUX BEIMYMH C MCMOJIb30BAHUEM MPSMBIX
U3MEPEHUWI: TIPH 3TOM KOHCTPYMPOBAaTh YCTAHOBKY, (UKCHPOBATH PE3YJIbTATHI
NOJTyYEHHOM 3aBUCUMOCTH (PM3WYECKUX BEJIMYMH B BUAC TAONWIl M rpaduKoB, I€naTh
BBIBO/JIbI 1O PE3YJIbTaTaM UCCIICIOBAHHS,
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coOyro1aTh mpaBuiia 0€30MacHOro Tpyda MPU NPOBEICHUN UCCIICI0BAHMA B paMKax
y4eOHOIr0 HJKCINEPUMEHTA, Y4YEOHO-UCCIICIOBATEILCKOH M MPOCKTHOW JEATENBHOCTH
C UCMOJIb30BAHUEM U3MEPHUTENBHBIX YCTPOMCTB U JTA0OPATOPHOTO 000PYI0BAHNUS,

peniarb pacyETHBIC 3aJla4ll C SIBHO 3aJaHHONW (PU3UYECKON MOJEBIO, UCHOJIB3YS
(U3MYECKUE 3aKOHbI W MPUHIIMIBLI, Ha OCHOBE aHaju3a YCJIOBHUS 3a/auyd BbIOMpPATH
(PU3HYECKYIO MOJIEITb, BBIACIATEH (PU3NYECKUE BETMUYUHBI U (POPMYJIBI, HEOOXOAUMBIEC JUTSt
€€ pelICHMs, TPOBOJUTL PACUYETHI M OLICHWBATH PEATBHOCTH MOJYYCHHOrO 3HAYCHUS
(PU3HYECKON BEJTMUNHBI,

pemiarb Ka4eCTBEHHBIC 3a]a4yM: BBICTPAMBATh JIOTHYECKHM HEMPOTUBOPECUMBYIO
LEMOYKY PACCYKACHUM C ONopoil Ha W3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
(U3HYECKUE SBJICHUS,

UCIOJIb30BATh MPU PEIUICHUH YYEOHBIX 3aJa4 COBPEMEHHBIC WH(OPMALIMOHHBIE
TEXHOJIOTUH JUIsl TOWCKA, CTPYKTYPUPOBAHUS, HMHTEPHPETAMU W TPEICTABICHUS
y4eOHOH U HAYYHO-NIOMYJISIPHONH HH(POPMAIUX, MOJYYCHHON U3 PA3JIMYHBIX HCTOYHUKOB,
KPUTUYECKH aHAJTU3UPOBATH MOJTyYaCMYH0 HH(POPMAIIHIO,

OOBSCHATh MPUHIMMBI JCHCTBUS MalIUH, TPUOOPOB M TEXHUUYECKUX YCTPOUCTB,
pa3anyarh yCJIOBHS MX O€30MACHOTO UCMOJIb30BAHUS B TOBCETHEBHOM KU3HU,

NPUBOANTH MPUMEPHI BKJIaJa POCCUWCKMX W 3apyOCKHBIX YUYEHBIX-(PU3NKOB
B PA3BUTHE HAYKH, B OOBSICHCHHUE MPOIECCOB OKPYKAOIIECTO MUPA, B PA3BUTHE TEXHUKA
U TEXHOJIOTHHA,

UCIOJIb30BAaTh TEOPETUUYECKHE 3HAHUS MO (PU3MKE B TOBCECIHEBHOW >KWU3HU
s odecneyeHus OE€30MacHOCTH MpU OOpaleHMH ¢ OpudopaMu M TEXHUYECKAMHU
YCTPOHCTBAMHM, Ui COXPAHEHUS 3JI0POBbS M COOJIFOACHHUS HOPM 3KOJOTHYECKOTO
MOBEACHUA B OKPYIKAFOILENR CpeJIE;

paboTaTh B IPYMIE C BHINOJHEHUEM PA3JIMYHBIX COLMAIBHBIX POJICH, MJIAHUPOBATh
paboOTy TpyNIbl, PalUOHAIBLHO pacnopencisaTh OO0SI3aHHOCTH W IJITAHUPOBATh
JEATENBHOCTh B HECTAHAAPTHBIX CHUTyalUsX, aJCKBATHO OLICHWUBATh BKJIAJA KaKI0TO
U3 YYaCTHUKOB T'PYMIBI B PENIEHUE PACCMATPUBACMON TPOOJIEMBI.
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10 KUJIACC
HaumenoBanue
No KonuuectBo OCHOBHEIE BUIBI 1€ATEILHOCTH
Pa3/ICIIOB U TEM [IporpammHOE conepKaHme
n/n 4acoB o0yvarommxcs
y4eOHOTr0 MpeaMeTa

Pa3znen 1. ®u3nka 1 METOAbI HAYYHOTO O3HAHHUS

1.1 | ®usuka u METOABI 2 ®u3nKa — HayKa O MPUPOJIE. H3yueHre HayYHBIX (3MIIAPUIECCKUX U
HAY4HOT'O MO3HAHUS Hayunbie MeTOIBI TO3HAHUSA TEOPETUYECKNX ) METOJOB MO3HAHUS
OKPY2KArOILEro MUpa. OKPY’KAOLLEro MUpa.
Pone sxcnepumenTa u Teopun OO0cy>kIeHUE FPAHUL TPUMEHUMOCTH
B IIPOLIECCE TO3HAHUS IPUPOJIBI. (PU3NYECKUX 3aKOHOB U TEOPHIA.
OKCIIEPUMEHT B (PU3UKE. Pabora B rpynmne no noaroToBke
MoaenupoBanue QU3NYECKIX KOPOTKHX COOOIICHUN O POJIA U MECTE
ABJICHUI U nporeccoB. HayuyHbie (PM3MKK B HAYKE U B MPAKTHYECKOM
runoTe3sl. GU3NYECKUe 3aKOHBI U JNEATENIBHOCTH JIFOJEH.
TEOpHUU. [ paHUIBI TPUMEHUMOCTH JleMOHCTparys aHAJIOTOBbIX U
(uznyeckux 3aK0HOB. [IpuHIMD U (POBBIX H3MEPUTENBHBIX MPUOOPOB,
COOTBETCTBUSL. KOMIBIOTEPHBIX TATYAKOB.
Pone u mecto pusnku OCBOCHHE OCHOBHBIX TPUEMOB PaOOTHI
B (pOPMHUPOBAHUM COBPEMEHHOM ¢ uu(poBoii taboparopueil no puznke
HAYYHOU KapTUHBEI MUPA,
B IIPAKTHYECKON AEATETEHOCTH JIFOACH
Hroro no pazaeny 2

' TIpu paspaGotke paGoueii mporpamMMbl B TEMATHYECKOM TUIAHUPOBAHMHU JOJDKHBI OBITH YUTEHBI BO3MOKHOCTH HCTIONb30BAHMS SICKTPOHHBIX (IH(POBBIX)

00pa3oBaTeIbHBIX PECYPCOB, ABISIOMINXCS VIEOHO-METOAMICCKUMU MATEPHAIAMH, COACPKAHKE KOTOPHIX COOTBETCTBYET 3aKOHOAATEIBCTBY 00 00pa30BaHHH.
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Pasznen 2. Mexanuka

21

Kunemaruka

MexaHn4eCcKoe ABUKEHHE.
OTHOCHUTENBHOCTh MEXAHUYECKOTO
nBwkeHns. Cucrema OTcUéTa.
Tpaekropus.

[lepemenieHune, CKOpPOCTh (CpeaHss
CKOPOCTb, MTHOBEHHAS! CKOPOCTh) U
YCKOPEHUE MaTEPUATIBHON TOYKH,
UX MPOEKLIMHA HA OCH CUCTEMBI
koopauHar. CIIoKEHne
MEPEMEIIIEHU I U CITOYKEHUE
CKOPOCTEM.

PaBHOMEPHOE M pABHOYCKOPEHHOE
MIPAMOJIMHEWHOE IBIDKCHUE.
['padmku 3aBUCUMOCTH KOOPAMHAT,
CKOPOCTH, YCKOPEHMS, IIyTH U
MEPEMELICHNU S MATEPUATBHON TOUKA
OT BPEMEHH.

CB0oOOIHOE MAaIEHUE. Y CKOPEHUE
CBOOOAHOIO NAJACHUSI.
KpuBonuHeiiHOE IBHKEHHE.
JIBMDKEHUE MaTEPUAIBHON TOUKH
10 OKPY>KHOCTH C IMOCTOSSHHOM T10
MOJYJIFO CKOPOCTBIO. YT10Bas
CKOPOCTB, JINHEWHASA CKOPOCTE.
[lepuon u yactoTa oOpareHus.
LIEeHTPOCTPEMHUTENBHOE YCKOPEHHUE.
TexHuuecKue ycTpoicrsa u

[TpoBeneHUE SKCIEPUMEHTA: H3YYEHHUE
HEPABHOMEPHOTO JBH>KCHUS € LENBIO
OTNPEACTIEHUSI MTHOBEHHOW CKOPOCTH;
UCCJICIOBAHUE COOTHOLLIEHUSI MEXKTY
NYTIMHA, TPOHJCHHBIMU TEJIOM

3a MOCJIEIOBATENbHBIC PABHBIE
IPOMEKYTKHA BPEMEHU MPU
PABHOYCKOPEHHOM JIBHYKEHUH

C HAYaJIbHOM CKOPOCTHIO, PaBHOM HYJIIO,
W3YYCHHEC JBUKCHUS LIAPUKA B BI3KOH
YKUJKOCTH, U3YUYCHHE ABUKCHUS TENA,
OpOLIEHHOTO TOPU3OHTAIILHO.
OOBACHEHNE OCHOBHBIX MPUHIIMIIOB
JEACTBAS TEXHUYECKUAX YCTPOMCTB,
TAKUX KaK: CIIUJOMETP, LEIHBIEC U
PEMEHHBIE MEPEAAYM IBHXKEHUS, U
YCJIOBHM MX O€30MaCHOTO
WCIOJIb30BaHUs B IOBCETHEBHOM
YKU3HM.

Pemenne pacuéTHbIX 327144 C IBHO
3aIaHHON (PU3MYECKON MOJIENBIO

C UCTOJIB30BAHUEM OCHOBHBIX (pOpMyI
KAHEMATHKH.

[TocTpoenue n aHasu3 rpauKoB
3aBUCUMOCTEN KMHEMATUYECKUX
BEJIMYMH OT BPEMEHH

JUTS. PABHOMEPHOTO
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IMPaKTHYCCKOC ITPUMCHCHUC!
CIIMAOMCTP, ABHJKCHUC CHAPAA0B,
OCIHBIC U peMéHHBIe nepcaaiu

Y PABHOYCKOPEHHOTO MPSIMOJIMHEHHOTO
JBUKEHHUS.

Pacno3znaBanue (pu3HUECKAX SABICHUIMA
B YUeOHBIX OMBITAX U OKPY>Karoieh
JKU3HU. PABHOMEPHOE U
PaBHOYCKOPEHHOE NPSIMOJIMHENHOE
JIBHOKCHUE, CBOOOIHOE TAJICHUC TE,
JBUKCHHE MO OKPY>KHOCTH.

OnurcaHne MEXaHUYECCKOTO IBUKEHUS
C HCIOJIb30BAHUEM (PU3MUECKHUX
BEJINUMH: KOOPAUHATA, YTh,
NEPEMEIIEHNE, CKOPOCTh, YCKOPEHUE.
Pabora B rpynnax npu miiaHupOBaHWH,
OPOBEACHUU U UHTEPIPETALIMU
PE3YJBTATOB OMBITOB M AHATIN3E
JONOJHUTENBHBIX UCTOUHUKOB
WH(OPMALIUY 110 TEME

22

JlnHamuka

[ IpyHOMO OTHOCUTENBHOCTH
INamunes. Ilepsbiil 3akoH HeroTOHA.
HuepruanpHbie CUCTEMBI OTCYETA.
Macca tena. Cuna. [IpuHnumn
CYyNEpIoO3uLAn Cujl. BTopoii 3akoH

HeroTona 11 MaTepruanbHOM TOUKH.

Tpernii 3akoH HeroTOHA

JUTS. MATEPUAITBHBIX TOYEK.
3aKOH BCEMUPHOT'O TATOTEHUSL.
Cuna tsoxectu. [lepBas
KOCMMYECKAs CKOPOCTb.

CpaBHEHHE MAcC B3aMMOIECHCTBYOLUX
Ted.

H3yueHne 3aBUCUMOCTH CHUIIBI
YIPYTrOCTH OT fe(opMalii; CPaBHEHHUE
CHWJI TPEHHUS MTOKOSI, KAUEHUS U
CKOJIBKCHUSI.

OOBICHEHNE HEBECOMOCTH.
IIpoBeneHune SKCIEPUMEHTA!
UCCIICTIOBAHUE 3aBUCUMOCTH CHIT
yIPYTOCTH, BO3HUKAIOLIUX B TPY>KUHE
Y PE3MHOBOM 00pasIie, OT UX
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Cuna ynpyroctu. 3akoH ['yka.

Bec Tena.

Tpenne. Bunpl Tpenus (OKos,
CKOJIb>KEHUS, KAYCHHUS ).

Cuna tpenns. Cyxoe TpEHHE.
Cuiia TpeHus CKOJIBKEHHSI U CHJTa
Tpenus nokosi. Koagdpunuent
TpeHus. Cumna COMpOTUBIICHUS
IIPU ABMXKCHHUH TEJIA B YKUIKOCTH
WJIU Ta3e€.

[TocTynarenbHOE U BPAIATENBHOE
JIBUKEHUE a0COTIOTHO TBEPAOTO
Tena.

MOMEHT CHJIBI OTHOCUTEIIBHO OCH
BpauieHus. [nevo cuiibl. Ycinosus
paBHOBECHS TBEPAOTO Tea.
TexHuuecKue ycTpoicrsa u
MPAKTAYECKOE MPUMEHEHHUE!
MOALIMITHAKY, IBU)KCHHE
MCKYCCTBEHHBIX CITYTHUKOB

nedopMalviv;, U3y4eHUE IBUKCHUS
OpycKa Mo HAaKJIOHHOM MJIOCKOCTH,
UCCJIEI0BAHUE YCIOBUIH PABHOBECHUS
TBEPJOrO TeJa, UMEIOIIETO OCh
BpaIlCHMSI.

OOBsicHEHUE OCOOEHHOCTEH
PaBHOMEPHOTO U PABHOYCKOPEHHOTO
MPSAMOJIMHEHHOTO JIBUYKEHUS,
CBOOOIHOTO MAJICHUS TEJ, TBUKCHUS
M0 OKPY>KHOCTH Ha OCHOBE 3aKOHOB
HerotoHa, 3aKk0Ha BCEMUPHOTO
TATOTCHMSI.

OOBICHEHUE OCHOBHBIX TPUHITUIIOB
JCHUCTBYS MOIMIMITHAKOB M MX
MPAKTUYECKOTO MPUMEHEHUSI.
OOBIICHEHUE TBUKEHUS UCKYCCTBEHHBIX
CIYTHUKOB.

Pelienne pacuéTHbIX 337124 C SIBHO
3aIaHHON (PU3MYECKON MOJIENBIO

C UCIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 GOpMyJT ATMHAMHKH.

Pacno3znaBanue (pu3nUecKux sIBJICHUMA
B YU€OHBIX ONBITAX U OKPYKAOIIEH
JKA3HU: MHEPLUSA, B3AUMOICUCTBUE TEIL
AHanu3 QU3NYECKUX MPOLIECCOB U
SIBJICHUA C UCIIOJIB30BAHUEM 3aKOHOB U
MPUHIUIIOB: 3aKOH BCEMUPHOIO
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tarotenus, 1, II u 111 3akonsl HeroTOHA,
MIPUHLUIT CYNIEPHO3ULIMU CUJT, IIPUHIIUIIL
PABHOMPABHOCTH WHEPLHUATBHBIX
CHUCTEM OTCUETA

23

3aKOHBI COXPAHEHMS B
MEXAHUKE

HNmmynibe MaTepuambHOM TOUKH
(Tena), CUCTEMbI MaTEPUATBHBIX

TOUCK. HMHy.]'IBC CHJIBbI U U'3MCHCHHC
HMIIYJIbCa TCJIA. 3akoH COXPaHCHUA
HMITYJIbCA. PeakTuBHOE JIBHKCHUE.

Pabota cunsl. MOIIHOCTE CHUITBI.
Kunetnueckas sHEprus
MaTepHAIBHON TOYKH. Teopema
00 U3MEHEHUN KUHETHYECKOH
DHEPIruu.

[ToTeHunanbHast SHEPrus.
[ToTteHmmaneHas 3HEPrus yIpyro
ne(OPMUPOBAHHON MPY>KUHBI.
[ToreHunanbvHas SHEPrus Teia
BOJIM3M MOBEPXHOCTH 3EMIIH.
[ToreHunanbHbIE U
HEMOTEHIMANBHBIE CUITbL. CBSI3b
paboThl HEMOTEHMAIBHBIX CHJT
C U3MECHEHUEM MEXaHUYECKON
SHEPIUM CUCTEMBI TENL. 3aKOH
COXpPaHEHUS MEXAHUYECKOM
DHEPIruu.

Yipyrue u Heynpyrue

[TpoBeneHUE SKCIEPUMEHTA: H3YYEHHUE
aOCOJTIIOTHO HEYNPYTOro yjaapa

C MOMOIIBIO IBYX OJMHAKOBBIX
HUTSHBIX MAsITHUKOB; UCCIICTOBAHUE
CBsI3H pabOThI CUJIBI C I3MEHEHHEM
MEXAHUYECKOM SHEPTUU Tela

HA IPUMEPE PACTSKEHUS! PE3UHOBOTO
KTyTa.

Onenka abCONFOTHBIX U OTHOCUTENBHBIX
NOTPEIIHOCTEH U3MEPEHUN (PU3NUECKIX
BEJIMYMH.

Pemenne pacuéTHbIX 327144 C IBHO
3aIaHHON (PU3MYECKON MOJIENBIO

C UCTIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 (GOpMyJT IMHAMHKHN M 3aKOHOB
COXPaHEHHSI.

Pemennie kaueCTBEHHBIX 33124

C OMOPOIi HA U3YUYEHHBIE B Pa3JIeIie
«MexaHHKay 3aKOHBI, 3aKOHOMEPHOCTH
1 (PU3AYECKUE SBIICHMSI.

OnucaHrie MEXaHUYECKOTO ABUXKCHUS C
UCIOJIb30BAHUEM (PU3HMUECKHAX BETUYNH:
UMIYJIbC TENA, KHHETUYECKAs SHEPTHs,
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CTOJIKHOBEHUSI.
TexHuuecKue ycTpoicrsa u
[IPAKTHYECKOE IPUMEHEHUE!
BOJIOMET, KONIEP, Py KUHHBINA
IMACTOJIET, ABMYKEHUE PAKET

MOTEHIUAIBHAS SHEPIUs, MEXaHUYECKAs
paboTa, MEXaHUYECKash MOIIHOCTD.
AHanu3 QU3NYECKUX MPOLIECCOB U
SIBJICHH C UCIIOJIb30BAHMUEM 3aKOHA
COXPaHEHU MEXAaHWYECKOM JHEPI UM,
3aKOHA COXPAHEHUS UMITYJIbCA.
OOBACHEHNE OCHOBHBIX MPUHIUIIOB
JNEHCTBUS U TPAKTUYECKOTO
MIPUMEHEHUS TEXHUYECKUX YCTPOMCTB,
TaKuX KakK: BOJAOMET, KOIEP,
MPY>KUHHBIN [TUCTOJIET.

OOBACHEHNE NBUKCHUS PAKET C OMOPOH
HA U3yYEHHbIC (PU3MYECCKUE BETMYMHBI U
3aKOHBI MEXAHUKH.

Hcnonp3oBanne npu MOArOTOBKE
COOOMICHUI O MPUMEHEHUH 3aKOHOB
MEXAHUKH COBPEMEHHBIX
WH(OPMALMOHHBIX TEXHOJIOTAN JJIst
MOMCKA, CTPYKTYPUPOBAHUS,
MHTEPNPETAUMHA U TPEACTABIICHUS
uH(pOpMaLUN, KPUTHUYECKUH aHATTN3
noJrydyaeMoil nHpopMannu

[TpoBenEeHUE KOCBEHHBIX U3MEPEHHUNA,
MCCIIEIOBAHUMN 3aBUCUMOCTEN
(pU3NYECKMX BETUYHH, TPOBEPKA
MIPEIJIOKEHHBIX THIIOTES

Hroro no pazaeny

18
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Paszpnen 3. MoJiekyasipHasi pu3nka 1 TepMOANHAMHUKA

3.1

OcCHOBBI
MOJIEKYJISIPHO-
KUHETHYECKON TEOPUU

9

OCHOBHBIE MOJOKCHUS
MOJIEKYJIAPHO-KHHETHYECKON
TEOPUU U UX ONIBITHOE OOOCHOBAHUE.
BpoyHOBCKOE ABMIKEHHE.
Huddys3us. Xapakrep IBHKEHUS U
B3aUMOJICHCTBHS YACTULL BEILIECTBA.
Mogenu cTpoeHus rasos,
YKUJAKOCTER U TBEPABIX TEN U
0OBSCHEHKE CBOWCTB BEIIECTBA

Ha OCHOBE 3THUX MoJeliei. Macca u
pasMepel Moekyi. KonnyecTBo
BemiecTBa. [loctosaHas ABOTanpo.
TemioBoe paBHOBECHE.
TeMneparypa u €€ uU3MepeHue.
[MIkana remneparyp Llenbcus.
Mojens ueansHoro rasa.
OCHOBHOE YpaBHEHHE
MOJIEKYJIAPHO-KHHETHYECKON
TEOPUU MIEATILHOIO rasa.
AOCOITIOTHAs TEMIIEPATYPA KaK Mepa
CpEeHEN KNHETUYECKON DHEPIUU
TEIJIOBOTO ABUYKEHUS YaCTHULL rasa.
[ITkaya remneparyp KensBuHa.
["a30BbIE 3aKOHBI. Y pPABHEHHE
Menpaeneesa—Knaneipona.

3akon JlansToHa. M3omponecchl

[IpoBeaeHue SKCIEPUMEHTA.
OIPEAEIICHUE MACCHI BO3yXa

B KJIACCHO# KOMHATE Ha OCHOBE
U3MEpEHN 00bEMA KOMHATBI, TaBJICHUS
1 TEMIIEPATypPhI BO3AyXa B HEW,
UCCIIE0BAHNUE 3aBUCUMOCTH MEXKAY
napamMmeTpaMM COCTOSIHUS PA3PEKEHHOTO
rasa.

OneHka adCOIFOTHBIX U OTHOCHTEIBHBIX
NOTPEIIHOCTENR U3MEPEHUH (PU3NUECKUX
BEIIMYHH.

OOBACHEHNE OCHOBHBIX MPUHIUIIOB
JecTBHA TEpMOMETpa 1 GapoMeTpa U
YCJIOBHM MX O€30MaCHOTO
MCITOJIb30BAHUS B IIOBCEIHEBHOM
YKU3HU.

Pacno3znaBanue (pu3HUECKAX SABICHUIMA

B YUEOHBIX ONBITAX M OKPYXKAOUICH
KU3HU. T Py3usi, OPOYHOBCKOE
JBUKCHHE.

OnurcaHue TEMIOBBIX SBICHUN

C UCTIOIb30BAHUEM (PU3HUECKUX
BEJIMYMH: JABJICHUE ra3a, TEMIIEPATypa,
CPEIHss] KHHETUYECKAs SHEPT U
XA0THYECKOTO JBUKEHUS MOJIEKYJL,
CPEIHEKBAIPATAYHAS CKOPOCTh
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B HJICAJIBHOM ra3e C NOCTOSTHHBIM
KOJIMYECTBOM BEILECTBA.
['paduueckoe npeacrapicHue
M30IPOLECCOB: U30TEPMA, U30X0PA,
n3o0apa.

TexHuueckue ycTponcTsa u
NPAKTUYECKOE TPUMEHEHUE:
TEPMOMETP, OAPOMETP

MOJIEKY L.

AHanu3 QU3NYECKUX MPOLIECCOB U
SIBJICHMH ¢ ucnonb3oBanueM MKT,
ra30BBIX 3aKOHOB, CBSI3U CPEIHEN
KUHETHYECKON DHEPTUH TEIJIOBOTO
JIBUKEHUSI MOJIEKYJT C AOCOTFOTHOM
TEMITEPATYPOH.

Pemenne pacuéTHbIX 327144 C IBHO
3aIaHHON (PU3MYECKON MOJIENBIO

C UCIIOJIb30BAHUEM OCHOBHBIX
noJio>xkeanii MKT, 3akoHOB 1 (hopmyit
MOJIEKYJISIPHON (PU3UKH.

Pabora B rpynnax npu miiaHupOBaHWH,
NPOBEICHUM W UHTEPIPETALAN
PE3YJIBTATOB ONBITOB U AHAIM3E
JOTOJIHATENBHBIX HCTOYHUKOB
WH(OPMALIUY 110 TEME

32

OCHOBBI
TEPMOIUHAMUKHA

10

TepMoarHaMU4ecKast CUCTEMA.
BHyTpeHH s SHEPrUs
TEPMOJAMHAMMUYECKON CUCTEMBI U
CHOCOOBI €€ H3MEHEHHSI.
KonnuecTBo TemnoTsl U padoTa.
BHyTpeHHss 3HEPrUst 0AHOATOMHOTO
UJICAUTBHOTO ra3a. Buael
TEIJIONEPENAYH: TETIONPOBOIHOCTD,
KOHBEKLMSA, U3ITyYEHUE. Y IebHas
TCIJIOEMKOCTD BEIICCTBA.

IIpoBeneHue 3KCIIEpUMEHTA: U3MEPEHUE
VAEIbHON TENI0EMKOCTH BEIIECTBA.
OneHka adCOIFOTHBIX U OTHOCHTEIBHBIX
NOTPEIIHOCTENR U3MEPEHUH (PU3NUECKUX
BEJINYNH.

Hzyuenne moaenei napoBoi TypOUHBIL,
JBUTATENS BHYTPEHHETO CrOPaHus,
PEAKTUBHOIO JIBUTATEIIA.

OOBbsACHEHUE PUHLMIIOB ACHCTBUS U
yCII0BHH O€30MaCHOr0 UCTIOIB30BAHUS
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KonuuecTBo TEmnoThl

NpH TEMJIONEPEaye.

[Tonsarue 06 annabaTHOM MPOIIECCE.
[TepBblii 3aKOH TEPMOJMHAMUKH.
[Ipumenenre nepBoro 3aKkoHa
TEPMOJUHAMMKH K H30MPOLIECCAM.
['paduueckas naTeprpeTaLys
paboThI raza.

Bropoii 3aKk0H TEPMOAUHAMUKH.
HeoOpatumocTs nporieccon

B IPUPOJE.

TemtoBbie MatHeL. [ [pUHIMITBL
JEUCTBHS TEMJIOBBIX MALIVH.
[TpeoOpazoBanus SHEPTUA

B TEIUIOBBIX MAIIMHAX.
Koadgpunuent noneznoro aeicTrus
TETJIOBON MAIIVHEL.

[mkn KapHo u ero koagpuuueHT
ITOJIE3HOTO IEWCTBHSL.
OKOJOTHYECKKE MPOOIEMBI
TETUIO3HEPTETUKH.

TexHuuecKue ycTpoicrsa u
NPAKTHYECKOE MPUMEHCHHUE!
JBUTATEb BHYTPEHHETO CTOPAHMSI,
OBITOBOW XOJIOIUJIbHUK,
KOHJAULIMOHED

B TIOBCETHEBHOM >KU3HU JBUTATEIS
BHYTPEHHETO CrOpaHusi, OBITOBOTO
XOJIOIWJIBHUKA, KOHULMOHEPA.
Onucanue CBOMCTB TEN U TEMIOBBIX
SIBJICHU C UCIIOJIE30BAHUEM
(pM3NYECKMX BEJIMYMH: JABJICHUE ra3a,
TEMIEPATYPA, KOJIMYECTBO TETIOTHI,
BHYTPEHHSS 3HEPrHsl, paboTa rasa.
Pemenne pacuéTHbIX 327144 C IBHO
3aIaHHON (PU3MYECKON MOJIENBIO

C UCTIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 (HOpMYJT MOJIEKYJISIPHON (PU3UKK 1
TEPMOAUHAMUKH.

Pemennie kaueCTBEHHBIX 33124

C OMOPOIi HA U3YUYEHHBIE B Pa3JIeIie
«MonekynspHas pu3nKa u
TEPMOIMHAMMKAY 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUYECKUE
SIBTICHHSI.

Pabora B rpynnax npu aHanuse
JOTOJIHATENBHBIX HCTOYHUKOB
WH(pOPMALAU TIO TEME
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33

ArperarHsie
COCTOSIHUSA BEIIECTBA.
@da3oBbIe MEPEXOIbI

[TapooOpa3oBaHue 1 KOHJACHCALUS.
Hcnapenue u KUneHue.
AOCOJTIOTHAs U OTHOCHTEIbHAS
BJIKHOCTB BO31yxa. HackleHHbIH
nap. Y aelibHas Teiora
napooOpa3oBaHusl. 3aBUCUMOCTh
TEMIIEPATyPbl KUTICHUS OT JABJICHUSI.
TeEpnoe teno. Kpucrammmyeckue u
aMmop(QHbIC TeNa. AHM30TPONUS
CBOMCTB KpucCTAUIOB. JKuaKue
Kpuctauibl. COBPEMEHHBIE
marepuaisl. [ ltaBnenue u
KpucTaJlmu3anus. Y AebHas TEMIoTa
niapiaeHus. CyonuMarnusi.
YpaBHeHUE TEITOBOTO OanaHca.
TexHuuecKue ycTpoicrsa u
NPAKTUYECKOE TPUMEHEHUE:
TUTPOMETP U TICUXPOMETP,
KATOPUMETP, TEXHOJIOTUU
MOJIyYEHUS] COBPEMEHHBIX
MaTEPHAJIOB, B TOM YHCIIE
HAHOMAaTEPUAIIOB,

Y HAHOTEXHOJIOTHH

[TpoBeneHUE 3KCIEPUMEHTA: H3MEPEHUE
OTHOCHUTENIbHOM BIIAKHOCTH BO3yXa.
OneHka adCOIFOTHBIX U OTHOCHTEIBHBIX
NOTPEIIHOCTENR U3MEPEHUH (PU3NUECKUX
BEJIMYMH.

H3yueHue CBOKWCTB HACHIIIIEHHBIX
napoB, COCOO0B U3MEPECHHUS
BJIAYKHOCTH

HaGnronenne kuneHus npu
NOHUKCHHOM JIaBJICHU U, HAr PEBaHU I

W TUIABJIEHUS] KPUCTATUIMYECKOTO
BEIICCTBA.

OOBsACHEHUE TPUHIIUIIOB ACHCTBUS U
YCIIOBU I O€30MACHOT0 NCIIOJIb30BAHUS

B NIOBCEIHECBHOM JKA3HH TMTPOMETPA,
NCUXPOMETPA, KAJIOPUMETPA.

H3yyeHne TEXHONOTHA MOJyYeHHUSI
COBPEMEHHBIX MAaTEPHAJIOB, B TOM YHUCIIE
HAHOMAaTEPUAIOB.

Pemenne pacuéTHbIX 327144 C IBHO
3aIaHHON (PU3MYECKON MOJIENBIO

C UCTIOJIb30BAHUEM YPABHCHUS
TEMIOBOTO OanaHca.

Pemennie kaueCTBEHHBIX 33124

C OMOPOY HA U3y YECHHBIE 3aKOHEI,
3aKOHOMEPHOCTH U (PU3HUYECKUE
SBJIEHUS TI0 TEME.
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Pacno3znaBanue (pu3nUecKux sIBJICHUMA
B YU€OHBIX ONBITAX U OKPYKAOIIEH
JKU3HU: Aepopmanus TBEPIBIX TEI,
HArpEBAHUE U OXJIAKICHUE TEI,
U3MECHEHUE arperaTHbIX COCTOSIHUM
BELICCTBA U OOBSICHEHUE WX HA OCHOBE
3aKOHOB W ()OPMYJT MOJIEKYJIIPHOM
1))26371N7

HcnonarzoBanue MHPOPMAIIMOHHBIX
TEXHOJIOIUIM I IOUCKA,
CTPYKTYPUPOBAHMS, HHTCPIPETAIINHN U
MPEACTABICHNUS] HH(OPMALUA MTPH
NOJrOTOBKE COOOLIEHUH O MPUMEHEHUH
3aKOHOB MOJIEKYJISIPHOU (PU3UKH 1
TEPMOJIMHAMUKHN B TEXHUKE

1 TEXHOJIOTHSIX

Hroro no pazaeny 24
Paznen 4. daekTpoauHaMuka
4.1 | DnexrpocraTuka 10 OnekTpusanms Ten. ONeKTpuiueckuil | [IpoBeeHNE SKCNIEPUMEHTA: U3MEPEHUE

3apsai. JBa BUA SIEKTPUYECKUX
3apsanos. [IpoBoaHUKH,
JIUBJIEKTPUKA U TIOTYTPOBOAHHUKH.
3aKOH COXPaHEHUS AIEKTPUYECKOTO
3apsa.

BzanmoneiicTere 3apsaa0B. 3aKOH
Kyiiona. TOYEYHBIN JJIEKTPUUECKUI
3apsaa. DAECKTPHUECKOE TOJIE.

DIEKTPOEMKOCTH KOHIECHCATOPA.
OneHka adCOIFOTHBIX U OTHOCHTEIBHBIX
NOTPEIIHOCTENR U3MEPEHUH (PU3NUECKUX
BEJINYNH.

H3yyeHune npuHUMUIOB AEHCTBUS
DJIEKTPOCKOIA, DIIEKTPOMETPA,
KOHJIEHCATOPA.

H3yyenune npuHIMNOB AEHCTBUS
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Hanpsok€HHOCTB SJIEKTPUYECKOTO
rons. [IpuHIuMn cyneprno3uun
BJICKTPUUECKUX NOJIECH. JInHum
HanpsoKEHHOCTH 3ICKTPUUYCCKOI0
TTOJIS.

PaboTa cun 35IeKTpOCTaTHYECKOTO
nons. [lorennuman. PasHocTh
oTeHunaNioB. [ IpoBoIHUKY K
JUDJIEKTPUKH B
AIEKTPOCTATHYECKOM TI0JIE.

I[I/IBJ'IGKTpI/I"IeCKaH IIPpOHKNIACMOCTD.

OnekTpoéMKocTh. KoHaeHcarop.
DIIEKTPOEMKOCTD IJTIOCKOTO
KOHJIEHCATOpa. DHEPrus
3apsHKEHHOrO KOHIEHCATOPA.
TexHuuecKue ycTponcTsa u
MPAKTAYECKOE TPUMEHEHUE:
BIEKTPOCKOI, SNIEKTPOMETP,
BNEKTPOCTATAYECKAS 3ALIMTA,
3a3EMJICHHE BIEKTPONPHOOPOB,
KOHIEHCATOP, KOIMMAPOBAILHBIN
armapar, CTPyWHBII IIPUHTED

W YCJIOBHIA 0€30MacHOro MpUMEHEHUS
B IPAKTHYECKON JKU3HU,
KONUPOBAJIBHOIO armapara, CTpyHHOro
npuHTEpA.

PaccMmoTrpenue pu3ndyecknx OCHOBaHMIA
BIIEKTPOCTATUYECKOM 3AIUATHI U
3a3€MJICHHUS JIEKTPONPUOOPOB.
Pemenne pacuéTHbIX 327144 C IBHO
3aIaHHON (PU3MYECKON MOJIENBIO

C UCTIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 (HOPMYJI SNIEKTPOCTATHKH.

Pemennie kaueCTBEHHBIX 33124

C OIOPO# HA U3YUYCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3MYECKHE
SIBJIEHUS SJIEKTPOCTATUKH.
Pacno3znaBanue (pu3HUECKAX SABICHUIMA
B YUeOHBIX OMBITAX U OKPY>Karoieh
YKU3HU. DJICKTPU3ALUs TEI,
B3aMMOJICHCTBHE 3apsA0B U OOBSICHEHHE
UX Ha OCHOBE 3aKOHOB U (HOpMyJI
AIIEKTPOCTATHKH.

Onucanue U3y4YEeHHBIX CBOMCTB
BELICCTBA U JIEKTPUUCCKUX SIBJICHU I

C HCIOJIb30BAHUEM (PU3MUECKHUX
BEJIIMYMH: JIEKTPUUYECCKU 3apsif,
HANPsHKEHHOCTD 3JIEKTPAYECKOTO MOJIS,
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MOTEHIUAIT, PA3HOCTH MOTEHLIAAJIOB,
DJICKTPOEMKOCTb.

AHanu3 QU3NYECKUX MPOLIECCOB U
SIBIICHUN C UCTIOJIb30BAHUEM
(pU3NYECKUX 3aKOHOB: 3aKOHA
COXPAHEHUS NEKTPUUYECCKOTO 3apsa,
3akoHa Kyiona.

Pabora B rpynnax npu aHanmse
JOTIOTTHUTENBHBIX UCTOYHUKOB
uH(OpMaIKU U MOATOTOBKE COOOIICHMIA
0 IPOSIBJICHAX 3aKOHOB BJIEKTPOCTATUKHA
B OKPYarOUICH KU3HU U IPUMEHEHU T
WX B TCXHUKE

4.2

TlocTosIHHBIN

SIIEKTPAUYECKUNA TOK.

TokH B pa3inmuyHbIX
cpenax

12

DJICKTPUYECKHIA TOK. Y CIIOBUS
CYIIECTBOBAHMS HJIEKTPUUYECKOTO
toka. Uctounmku Toka. Cuna Toka.
[ToCTOSIHHBIN TOK.

Hanpsokenue.

3akoH Oma Ayt y4acTKa LETu.
DNEKTPUUYECKOE COMTPOTUBIICHHUE.
VY IeNIBHOE CONPOTUBIICHUE
BemmecTra. [locimenoBareabHoE,
napajyieIbHOE, CMEMIAHHOE
COCTMHECHUE MPOBOJHHUKOB.
PaboTa 35eKTpUUYeCcKoro Toka.
3akoH J[xxoyns—JIenna. MonHOCTh
AIEKTPUYECKOTO TOKA.

[TpoBeneHUE SKCIEPUMEHTA. U3yUYECHUE
CMEIIAHHOTO COEAMHEHHUS PE3UCTOPOB;
n3Mmepenne J/1C uCTOYHMKA TOKA U €70
BHYTPEHHETO COMPOTUBIIEHUS,
HAOJIFOACHUE JIEKTPOJIN3A.

OneHka adCOIFOTHBIX U OTHOCHTEIBHBIX
NOTPEIIHOCTENR U3MEPEHUH (PU3NUECKUX
BEJIMYMH.

OOBACHEHNE MPUHLIMIIOB ICHCTBUS U
ycloBUi 0€30MacHOro MPUMEHECHHS
amrepMeTpa, BOJIBTMETPA, PEOCTaTa,
WUCTOYHUKOB TOKA,
AJNIEKTPOHATPEBATENIbHBIX U
AIIEKTPOOCBETUTENBHBIX MPUOOPOB,
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DJIEKTPOJIBUKYINAS CHIIA U
BHYTPEHHEE COMPOTHUBIICHHUE
MCTOYHMKA TOKA. 3aKkOoH OMa

JUTS TTOJTHOM (3aMKHYTO )
ANEKTpUYEcKOil enu. Koporkoe
3aMBbIKaHHME.

DNEKTPOHHAS TPOBOAUMOCTD
TBEPIBIX METAIJIOB. 3aBUCUMOCTh
CONPOTHUBIIEHUS METAIIOB

OT TEMIIEPATYPHI.
CBepxnpoBOAUMOCTb.
DNEKTPUYECKHNA TOK B BAKYYME.
CBOWCTBA 3JIEKTPOHHBIX ITYYKOB.
[TonynpoBoanuku. COOCTBEHHAS U
MPUMECHAS TPOBOAMMOCTD

MOy ITPOBOAHUKOB. CBOMCTBA
p—n-nepexona.
[TosrynpoBOJHUKOBBIE TPHUOOPHI.
DNEKTPUYECKHANA TOK B PACTBOPAxX U
pacruiaBax 31€KTPOIUTOB.
DNEKTPOIUTHYECKAS JUCCOLUALMS.
DNEKTPOIIN3S.

DJIEKTPUYECKHIA TOK B ra3ax.
CamocTosTENBHBIN 1
HECAMOCTOSATENBHBIN pa3psl.
Monnus. [Tna3ma.

TexHuueckue ycrpoiicTea u

TEPMOMETPA CONPOTUBIICHHUS,
BaKyyMHOI'O IM0Ja, TEPMUCTOPOB U
(hOTOPEZUCTOPOB, MOTYPOBOTHUKOBBIX
JMOJ0B, FAJIbBAHHUKH.

Pemenne pacuéTHbIX 327144 C IBHO
3aIaHHON (PU3MYECKON MOJIENBIO

C UCTIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 popmyt Tembl «IloCTOSTHHBIH
DIIEKTPUUECKUNA TOK).

Pacno3naBanne (pU3AYECKUX SIBICHUAN
B YUEOHBIX ONBITAX M OKPYXKAOUICH
YKU3HU. SJIEKTPAYECKAs TPOBOAUMOCTb,
TEMJIOBOE, CBETOBOE, XUMHYECKOE,
MarHuTHOE JEUCTBUS TOKA.

AHaNM3 SMEKTPUIYECCKUX SBJICHUHA 1
MPOLECCOB B LIETISX MOCTOSTHHOTO TOKA
C HCIOJIb30BAHUEM 3aKOHOB. 3aKOH
OmMma, 3aKOHOMEPHOCTH
MOCJIE0BATENBHOTO ¥ NAPAJIENBHOTO
COCIMHEHMSI POBOTHUKOB, 3aKOH
Jlxoyns-JleHua.

Onucanre n3y4eHHBIX CBOHCTB
BELICCTB U JJICKTPUUYECKUX SIBIICHAN

C HCIOJIb30BAHUEM (PU3MUECKHUX
BEJIMYUH: DJIIEKTPUYECCKUH 3apsii, CHJIa
TOKA, SJIEKTPUYECKOE HATPSDKECHUE,
ANEKTPAYECKOE COMTPOTUBIICHHE,
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NPAKTUYECKOE TPUMEHEHUE:
aMIEPMETP, BOIBTMETP, PEOCTAT,
VCTOYHUKH TOKA,
AJIEKTPOHATPEBATENBHBIE TPUOOPHI,
AIEKTPOOCBETUTEIBHBIE TPUOOPHI,
TEPMOMETP CONPOTHBIICHHUS,
BAKYYMHBIA JUOM, TEPMUCTOPHI U
(hOTOPE3UCTOPBHI,
NOJIyIPOBOJHUKOBBIN THOJ,
raJbBaHUKa

pazHocTh noTeHumanos, 3/1C, padora
TOKA, MOITHOCTh TOKA.

HcnonarzoBanue MHPOPMAIIMOHHBIX
TEXHOJIOIUIM I IOUCKA,
CTPYKTYPUPOBAHUS, UHTEPIIPETALMU U
MPEACTABICHNUS] HH(OPMALUA MTPH
MOATOTOBKE COOOIIEHH I O MPUMEHEHUHT
3aKOHOB IMOCTOSSHHOI'O TOKA B TEXHUKE U
TEXHOJIOTUSX

Hroro no pazaeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMUECTBO 68
YACOB I10 ITPOI' PAMME
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11 KNIACC

HanmenoBanue

No Komnuectso OCHOBHBIE BH/JIbI AEATETLHOCTH
Pa3/ICIIOB U TEM [TporpaMMHOE COaEpIKAHUE

n/n 4acoB o0yvarommxcs

y4eOHOTr0 MpeaMeTa
Pa3zpen 1. DanexkrpoamHamuka
1.1 | MarautHOE TOJIE. 11 [TocTOsSIHHBIE MATHUTHI. [IpoBeaeHHUE SKCIEPUMEHTA. U3YYECHUE

ONEKTPOMArHuTHAs
WUHIYKITUS

BzanmoneiicTBue mMOCTOSHHBIX
MarHuToB. MarHuTHOE NOJIE.
BekTop MarauTHOM MHAYKIIWN.
[IpuHIMDO CYNEePIIO3ULIANA
MArHATHBIX NOJICH. JInHuM
MarHATHOW MHAyKIWK. Kaptuna
JIAHUA MarHUTHOW MHAYKIIUHA T1OJIA
MMOCTOSTHHBIX MArHUTOB.
MarsuTHOE o€ TPOBOJIHUKA

¢ TokoM. KapTuHa nuHuiA WHIyKIUA
MArHATHOTO OIS JUIAHHOTO
MPSAMOTO MPOBOJIHUKA U 3aMKHYTOIO
KOJIBLIEBOTO MPOBOAHUKA, KATYIIKHA
¢ TokoM. OnbIT Dpcrena.
BzanmoeiicTBre NpoOBOAHUKOB

C TOKOM.

Cuna Amnepa, €€ MoayJib U
HalpaBJICHUE.

Cwua JlopeHna, €€ MOy b 1
HarpasJIeHUE. [[BrokeHue
3apsHKEHHOM YaCTHIIBI

MAarHATHOIO IOJIs KaTYLIKU C TOKOM;
HCCIIEIOBAHUAE JEUCTBUS IIOCTOSHHOTO
MAarHiTa Ha paMKy ¢ TOKOM;
UCCIIEIOBAHNE SBIIEHUS
AIEKTPOMArHUTHONW UHAYKLIUH.
OnenHka a0COJIFOTHBIX H OTHOCUTEIBHBIX
NOTPEIIHOCTENH N3MEPEHHIN (PU3NYECKUX
BEJINYMH.

OOBbsACHEHUE PUHLMIIOB ACHCTBUS U
YCIIOBUH 0€30MaCHOrO MPUMEHEHUS
[TOCTOSIHHBIX MArHUTOB,
AIIEKTPOMArHUTOB, DJIEKTPOABUIATENS,
YCKOPHUTENEN DIIEMEHTAPHBIX YaCTHIL,
WHIYKIIHOHHOW ITEYH.

Peienne pacuéTHbIX 3a0a4

Ha MPUMEHEHHUE (HOPMYIT TEMBI
«MarauTtHOE 1one. DNeKTPOMarHuTHas
WHIYKLMS.

Pelienne kayecTBEHHBIX 3a1a4

C OMOPOY HA U3y YECHHBIE 3aKOHEI,
3aKOHOMEPHOCTH U (PU3NYECKHE
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B OJTHOPOAHOM MAarHMTHOM MOJIE.
Pabota cunbl JIopeHna.

SIBIIeHUE BIEKTPOMArHUTHOMN
uHayKuuu. [lotok BekTopa
MArHATHOW WHIYKIUH.
ONEKTPOIBUKYINAS CUJIA UHTYKIIWH.
3aKOH 3NIEKTPOMArHUTHOM
nHayKuun dapanges.

BuxpeBoe aeKTpruuecKoe moe.
ONEKTPOABUKYIIAS CUJIA WHTYKIIUU
B ITPOBOJIHUKE, IBHKYILIEMCS
MOCTYIATENBEHO B OJHOPOAHOM
MAarHuTHOM MOJIE.

IIpasuino Jlenna.

HHaykTuBHOCTE. SIBREHKE
CAMOMHAYKLIMH. DNEKTPOIABHKY LA
CUJIA CAMOMHIYKIMH.

DHEPrusi MarHUTHOTO MOJIS KaTYIIKH
C TOKOM.

ONEKTPOMArHUTHOE TOJIE.
TexHuyeckue ycTponcTsa u
MPAKTUYECKOE MPUMEHEHUE !
MMOCTOSTHHBIE MATHUTHI,
AJIIEKTPOMATrHUTHI,
BIEKTPOABUIATEND, yCKOPATETN
3IEMEHTAPHBIX YaCTHLL,

WHTy KIIMOHHAS [1€Yb

SIBJICHHSI TEMBI « MarHuTHOE MOJIE.
DJEKTPOMArHUTHASI MHTYKIIHS .
Onpenenenue HanpaBIeHUs BEKTOPA
WHYKIIUX MAarHUTHOTO TOJIst
MPOBOJIHUKA C TOKOM, CUJIbI AMIIepa
U cWibl JlopeHua.

PacnoznaBanue puanyeckux sBICHUAN
B YU€OHBIX ONBITAX U OKPYKAOIIEH
JKU3HU: B3aUMOJICHCTBUE MAarHUTOB,
ANIEKTPOMArHUTHAS UHIYKIUS,
JEHACTBUE MArHUTHOTO MOJIs HA
MPOBOJIHUK C TOKOM W JABMXKYUIUHCS
3apsn.

AHaJM3 3JIEKTPOMarHUTHBIX SBJICHUAM
C UCIIOJIb30BAHMEM 3aKOHA
AIEKTPOMArHUTHON MHAYKIIUH.
Onucanue u3y4eHHBIX CBOHCTB
BEIIECTB U AJICKTPOMArHUTHBIX
SIBIICHUN C UCTIOJIb30BAHUEM
(PU3HYECKUX BEJIMYMH: MHIY KIS
MArHATHOTO MOJIsL, CAJIa AMIIEPa, CUIIA
JlopeHna, THAYKTUBHOCTh KaTYIIIKH,
SHEPTUsl ANCKTPUUYECCKOTO U MArHUTHOTO
MoJIeH

Hroro no pazaeny

11
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Paznen 2. KosieOanus 1 BOJTHBI

21

Mexannueckue u
ANEKTPOMArHUTHBIE
KoJieOaHus

KoneGarenbHas cucrema.
CBOOOHBIE MEXAHHUYECKUE
KoneOanus. ['apMoHnYecKue
konebanus. [lepuon, yactoTa,
aMIuIUTy1a U paza KoJeOaHui.
[Ipy>KUHHBIA MasTHUK.
MareMaTtnyecKuii MasTHUK.
YpaBHEHUE TAPMOHUYECKUX
kojeOanuid. [IpeBpainenue sHepruu
IPA FAPMOHUYECKHUX KOJICOAHUSX.
KonebGarenbHbIi KOHTYD.
CBOOOHBIE BNEKTPOMArHATHBIE
KOJ1eOaHus B UACATbHOM
K0J1€0aTENbHOM KOHTYPE. AHAJIOTHS
MEXKITY MEXAHUUYECCKUMU U
ANIEKTPOMArHUTHBIMH KOJICOAQHUSIMH.
®opmyna Tomcona. 3aK0H
COXPAHEHUS SHEPTUH B HICATBHOM
K0J1€0aTEIBHOM KOHTYPE.
IIpencraBieHue 0 3aTyXarOIIMUX
KoneOaHusX. BEIHYKIEHHBIE
MEXAHUYECKUE KOJICOaHMSI.
Pe3onaHc. BeIHY)XI€HHBIE
AJIEKTPOMArHUTHBIC KOJIEOAHUS.
IlepeMeHHBIH TOK.
CHHYCOMAATBHBIN TEPEMEHHBIHI TOK.

HccnenoBanue mapameTpoB
K0J1e0aTeNBHON CUCTEMBI — IEPHO/IA,
YaCTOThI, AMIIUTY/IbI U (Pas3bl
KoeOaHuil (MPYKUHHBIA W/ Wn
MaTeMaTUUYECKUH MASITHUK).
HaOmtonenue 3aryxaromux KojaeOaHui.
HccnenoBanue CBOWCTB BHIHYKIECHHBIX
KOJICOQHMIA.

HaOntonenue pesonanca.

[IpoBeaeHue SKCIEPUMEHTA.
WCCJICIOBAHHUE 3aBUCUMOCTH MEPHOIA
MaJibIX KoJieOaHuil rpy3a Ha HUTH

OT JAJIMHBI HUTU U MacChl TPy3a;
UCCIICIOBAHHUE MIEPEMEHHOTO TOKA

B 1IEMH U3 TIOCIIEI0BATENBHO
COEMHEHHBIX KOHJIEHCATOPA, KATY KK
Y PE3UCTOPA.

OrieHKa aOCOTFOTHBIX U OTHOCHUTENIBHBIX
NOTPEIIHOCTENR U3MEPEHUH (PU3NUECKUX
BEJIMYUH.

OOBsCHEHUE MPUHLIMTIOB IEHCTBUS 1
ycloBUi 0€30MacHOro MPUMEHECHHS
ANEKTPUYECKOT0 3BOHKA, TEHEpaTopa
MIEPEMEHHOT0 TOKA, TMHUA
ANIEKTPONEPEIay.

Penienue pacuéTHbIX 3a1a4 C SBHO
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MOIHOCTh MEPEMEHHOTO TOKA.
AMIUTMTY AHOE U JEUCTBYIOLIEE

3HAYCHHUC CUJIbI TOKA U HAIIPAXKCHUA.

Tpancdopmarop. [IpousBoactso,
nepenavya u noTpedaeHue
DJIEKTPUUECKOM DHEPIUH.
DKOJIOTUYECKHUE PUCKU

IIPHU ITPOU3BOACTBC JJICKTPOSHCPIHUH.

Kynberypa ncnons3oBanus
SIIEKTPOSHEPTUHU B MIOBCEIHEBHOM
JKUA3HH.

TexHuyeckue ycTponcTsa u
[IPAKTUYECKOE TPUMEHEHHE!
AIEKTPAYECKUI 3BOHOK, FTEHEPATOP
[IEPEMEHHOT0 TOKA, JIMHUU
AJIEKTpoIepesay

3aIaHHON (PU3UYECKON MOJIENBIO

C MCTI0JIb30BAHUEM OCHOBHBIX 3aKOHOB
1 (HOpPMYJI, ONTUCHIBAOIIAX
MEXAHUYECKUE U JIEKTPOMArHUTHBIE
KOJICOaHWSI.

OnucaHue MEXaHUYCCKUX U
AJIEKTPOMArHUTHBIX KOJieOaHui

C UCTIOIb30BAHUEM (PU3HUECKUX
BEJIMUMH: IEPUOJI U YaCTOTa
KoneOaHui, aMmuTyaa v gasza
KoJicOaHM, 3apsiT U cUjla TOKA

B FAPMOHUYECKHX HJIEKTPOMArHUTHBIX
KOJICOQHUSX.

PenieHne kaueCTBEHHBIX 33a4

C OIIOPON HA M3YYECHHBIE 3aKOHE,
3aKOHOMEPHOCTH, OTIMCHIBAIOLINE
MEXAHUUECKUE U DJIEKTPOMArHUTHBIE
KOJICOaHWSI.

Pabora B rpynnax npu jiaHMpOBaHUHU,
OPOBEACHUU U UHTEPIPETALIMU
PE3yJIbTATOB OMBITOB, U AHAJIN3E
JONOJHUTENBHBIX UCTOUHUKOB
WH(OPMALIUY 110 TEME

22

Mexannueckue u
AIEKTPOMArHUTHBIC
BOJIHBI

MexaHu4eCKre BOJTHBL, YCIOBUS
pacnpoctpanenus. [lepuon.
CKOpOCTB pacipoCTpaHEHUS U
JUTMHA BOJIHBL. [loniepeyHsle n

Hzyuenne oOpazoBaHus u
pacnpoCTpaHEHHsI TOMIEPEYHBIX U
OPOAOJBHBIX BOJIH.

HabGnronenune otpakenus
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ITPOJOJIEHBIE BOIHBIL.
HUuTtepdpepenuus n nudpakums
MEXAHUYECKUX BOJIH.

3ByK. CKOpPOCTB 3BYKa. [ pOMKOCTB
3Byka. Beicota ToHa. TemMOp 3ByKa.
ONEKTPOMArHUTHBIE BOJIHBI.
YcenoBus U3ny4eHus
3NEKTPOMArHUTHBIX BOJIH. B3anmHuas
opueHTauus BeKTopos E, B,

V B 3JIEKTPOMArHUTHOM BOJIHE.
CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH:
OTPAXKEHUE, MPETOMIICHHUE,
noJisipu3anus, tudpakuus,
uHTepdepeHums. CKOpocTh
3NEKTPOMArHUTHBIX BOJIH.

[ITxana >nE€KTPOMArHUTHBIX BOJIH.
[IpuMeHeHnE SITEKTPOMArHUTHBIX
BOJIH B TEXHHUKE U OBITY.

[IpuHIMOEI PAAUOCBA3Y U
TeNeBUACHUA. Pagnonokanus.
DNEKTPOMArHUTHOE 3arps3HEHNE
OKPY KArOIIEH CPEIBL.

TexHuyecKkue ycrpoicrsa u
MPAKTUYECKOE TPUMEHEHUE
MY3bIKAJIbHbIE HHCTPYMEHTBI,
VJIBTPa3BYKOBAsk IMarHOCTHKA

B TEXHUKE U MEAMLIMHE, paaap,

Y [TPEJTIOMIICHUS, THTEPPEPEHINHU U
IU(PPAKIMA MEXaHUYECKHUX BOJTH.
HaGnronenune cBsi3u rpOMKOCTH 3BYKA U
BBICOTHI TOHA C AMIUTUTY I0H U
4acTOTOM KOJIeOaHUiA, 3BYyKOBOTO
pe3oHaHca.

HccnenoBanue cBOCTB
3IEKTPOMArHUTHBIX BOJIH: OTPAKEHUE,
MIPEJIOMIICHUE, TTONSAPU3ALUS,

I paKys, AHTEPPEPEHIUS.
H3yueHne yclioBuil U3ny4eHus
3NEKTPOMArHUTHBIX BOJIH, B3AUMHOMR
opueHTaluu BEKTOpoB E, B,

V B 3JIEKTPOMArHUTHOM BOJIHE.
H3yyenune npumMeHeHns
ANIEKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

OOBACHEHNE MPUHLIMIIOB ICHCTBUS U
ycloBUi 0€30MacHOro MPUMEHECHHS
MY3bIKQJIbHBIX HHCTPYMEHTOB,
VJIBTPA3BYKOBOM JTHMATHOCTUKA

B TEXHUKE U MEIULIMHE, Patapa,
paauonpuE¢MHUKa, TSICBU30PA,
aHTeHHBI, Tenedona, CBY-neyw.
PewieHne pacu€THBIX U KAYECTBEHHBIX
3a/J1a4 C OIOPOi HA N3YUYCHHBIEC 3aKOHEI
1 3aKOHOMEPHOCTH, OITMCHIBAOLLINE
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paauonpuEMHUK, TCICBU3OP,
aHTeHHa, Tenedon, CBU-neup

PacpoOCTPAaHEHUE MEXAHUYECKUX U
AJNIEKTPOMArHUTHBIX BOJIH.
Hcnonb3oBanue nHPOPMALMOHHBIX
TEXHOJIOIUIM I IOUCKA,
CTPYKTYPUPOBAHUS, UHTEPIPETALINH U
OPEICTaBICHHS WH(pOpMaLAn

MPU MOJATOTOBKE COOOIIECHUINA

00 MCIOJTb30BAHNH HIEKTPOMArHUTHBIX
BOJIH B TEXHHKE.

Yyactue B JUCKYCCUU

00 AJIEKTPOMArHUTHOM 3arpsi3HCHAN
OKPY KarOIIEH CPEIBL.

Pabora B rpynnax npu njiaHupOBaHWH,
NPOBEICHUM W UHTEPIPETALAN
PE3YJBTATOB OMBITOB M AHATIN3E
JOTOJIHATENBHBIX HCTOYHUKOB
WH(OPMALIUY 110 TEME

23

OnTtuka

10

I'eomeTpryeckas onTuka.
[IpssmonMHERHOE paCIPOCTPAHEHUE
CBETA B OJTHOPOAHOM cpene. JIyu
cBeTa. TOYCYHBIA UCTOYHUK CBETA.
Orpaxenue cBeTa. 3aKOHBI
oTpaxkeHus ceera. [loctpoenue
U300pKECHUI B MJIOCKOM 3€pKase.
[Ipenomnenue cBeTa. 3aKOHBI
MPENOMJICHUS CBETA. AOCOTIOTHBIM
nokasaresb npenomieHus. [Tonnoe

H3yyenue sBIIEHUS TTOJIHOTO
BHYTPEHHETO OTPAXKEH U, €T0
[IPUMEHEHUS B CBETOBOJIE.

Hzyyenune Moaeneit MUKPOCKOIA,
TEJIECKOIIA.

[Tonydenue criekTpa ¢ MOMOILBIO
OPU3MBI U TA(PPAKIHOHHON PEIIETKH.
H3mepenne nokasareis MpeIoMIICHAS
CTEKJIA.

HccnenoBanue CBOWCTB N300paykeHNI
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BHYTPEHHEE OTPAKEHUE.
IIpenenbHbIiA yroJ1 MOHOTO
BHYTPEHHETO OTPAYKECHUS.
Jucniepenst ceera. CII0KHBIA COCTAB
oenoro ceeta. Liper.

Coluparomue 1 pacCeUBarOIINE
nuH3bL. ToHKas nuH3a. GOKYCHOE
paccTOSTHUE W ONTHYECKAs CUIIA
TOHKOM nuH3bI. [locTpoecHue
n300paKEeHW B cCOOMparox U
paccenBarolux JuH3ax. Gopmyna
TOHKOW JIMH3bL. Y BEIMYECHUE,
JlaBacMOe€ JIMH30M.

IIpenens TpUMEHUMOCTH
TEOMETPUUECKON ONTHUKH.
Bonnosas ontuka. UaTepdepeHums
cBeTa. KorepeHTHbIe HCTOUYHUKH.
YcioBust HaOIIOAECHUS MAKCUMYMOB
Y MUHUMYMOB

B UHTEP(PEPEHIIMOHHOM KapTUHE

OT JIBYX CHH(A3HBIX KOT€PEHTHBIX
WCTOYHHKOB.

Judpakums ceeta. Judpakuuonnas
peLIETKA. Y CIIOBUE HAOIIOACHUS
IJIABHBIX MAKCUMYMOB ITPHU NAACHAN
MOHOXPOMAaTHYECKOTO CBETA

Ha TU(PPaKIMOHHYIO PEIIETKY.

B JINH3AX.
OOBbACHEHNE TPUHLIMIIOB ICHCTBUS U
ycloBUi 0€30MacHOro MPUMEHECHHS
OYKOB, JIyNblL, (poTOANNapara,
NPOEKIMOHHOTO anmnapara,
MUKPOCKOIIA, TEJIECKOIA, BOJIOKOHHOM
ONTUKH, AU(PPAKLMOHHON PEIIETKH,
NOJISTPOUAA.

Pemenne pacuéTHbIX 327144 C IBHO
3aIaHHON (PU3MYECKON MOJIENBIO

C UCTIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 (OpMYJI TEOMETPUYECKON ONTHKH.
[TocTpoeHue u onucanne n300paKeHuUs,
CO3/IaBACMOT0 TUIOCKUAM 3€PKaioM,
TOHKOM JIMH30M.

PaccmoTpenue npenenos
NPUMEHUMOCTH T'€OMETPUYECKOM
OTITUKH.

Pacno3znaBanue (pu3HUECKAX SABICHUIMA
B OMBITAX W OKPY’KAIOILIEH KU3HU:
MPSAMOJIMHENHOE PACITPOCTPAHEHUE
CBETA, OTPAKEHUE, MTPEIOMIICHHUE,
uHTepPepeHms, TUPPaKI 1
NOJIIPU3aLUsl CBETA, TUCIIEPCHS CBETA.
Hzyuenue ycnoBuit HaOIIOACHUS
MAaKCHUMYMOB 1 MUHUMYMOB

B HHTEP(EPEHUMOHHON KapTUHE
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[Tonsipu3zanus ceera.

TexHuyeckue ycTponcTsa u
[IPAKTUYECKOE IPUMEHEHHE!

OYKH, Jiyna, oToanrmapar,
MPOEKIIMOHHBII armapar,
MHUKPOCKOII, TEJIECKOI, BOJIOKOHHAS
ONTUKA, AUPPAKIUOHHAS PEIIETKA,
TTOJISIPOU

OT JIByX CHH(a3HBIX KOT€PEHTHBIX
HUCTOYHUKOB.

VYcnoBue HaOTFOICHUS TTIABHBIX
MaKCHMYMOB TpH MaCHUU
MOHOXPOMAaTHYE€CKOr0 CBETA

Ha TA(PPaKIIMOHHYIO PEIIETKY.
AHanM3 ONTHYECKUX SIBIICHUM

C HCIOJIb30BAHUEM 3aKOHOB. 3aKOH
MPSAMOJIMHENHOTO PacpoCTPAHEHUS
CBETA, 3aKOHBI OTPAXKEHUS CBETA,
3aKOHBI MPEJIOMJIEHUS CBETA.
Onucanue ONTHYESCKUX SBICHUH

C HCIOJIb30BAHUEM (PU3MUECKHUX
BEJIMYMH: (JOKYCHOE PACCTOSTHUE U
ONTHYECKAS CHUJIA JIMH3bI

Hroro no pazaeny

24

Paszgen 3. OCHOBBI CICIHAJIBHOI TEOPHH OTHOCHTEABbHOCTH (Hasee — CTO)

3.1

OCHOBEI CTIIEIAAJILHON
TEOpUU
OTHOCHUTEJIHLHOCTH

4

['panu1bl TPUMEHUMOCTH
KJIaCCUUYECKOM MEXAHUKH.
IToctynarel cienuanbHON TEOPUHI
OTHOCHUTEJIBHOCTH. NTHBAPUAHTHOCTh
MOJIYJIsI CKOPOCTH CBETA B BAKYYME,
MPUHIAT OTHOCUTEIIEHOCTH
OUHIITEHHA.

OTHOCHUTEITBHOCTD
OJTHOBPEMEHHOCTH. 3aMEIJIEHAC
BPEMEHU W COKPAIIICHHUE JITTUHBI.

Pemenne kaueCTBEHHBIX 33124

C OMOPOil HA U3YUYEHHBIE ITOCTYJIATHI
CTO.

HcnonarzoBanue MHPOPMAIIMOHHBIX
TEXHOJIOTUH IJIS IIOUCKA,
CTPYKTYPUPOBAHUSI, UHTEPIPETALUU U
MPEACTABICHNUS] HH(OPMALUA MTPH
MOJATOTOBKE COOOIICHU O IpaHUIIaX
IIPUMEHAMOCTH KIIACCUYECKOMN
MexaHukH 1 ocHoBax CTO
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DHEPrusi U UMITYJIbC
PENATUBUCTCKOMN YaCTHUIIBL.
CBs13b MACCHI C SHEPTUEHN U
UMIYJIbCOM PENSTUBUCTCKON
YACTHLBI. DHEPIHs MOKOS

Hroro no pazaeny

Pa3pnen 4. KBantoBas pu3uka

4.1

DNneMeHThI KBAHTOBOM
ONTHKHA

®otonsl. Dopmyiia llnaHka cBsa3u
3HEPruM (POTOHA C €r0 YaCTOTOM.
OHEprust U UMITYJIbC (POTOHA.
OTKpBITHE U UCCIIEIOBAHUE
dotorpdexra. OnbITh

A.I'. CroneroBa. 3aKOHBI
dororpdekra. YpaBHeHUE
OliHmTelna aia orodrddexra.

«Kpacnas rpanuia» poroadpdexra.

JlaBneHue cBeta. ONbITHI

I1.H. JIeGenera.

XHMMHAYECKOE ACUCTBUE CBETA.
TexHuyeckue ycTponcTsa u
MPAKTUYECKOE TPUMEHCHUE:
($oTORAEMENHT, POTOAATUHK,
CoJTHEUHas OaTapesi, CBETOAUO/]

Habmonenue gororddekra

Ha YCTAaHOBKE C IMHKOBOM TJTACTUHOM.
HccnenoBanmne 3aK0HOB BHEIIHETO
doroaddekra.

OOBICHEHUE OCHOBHBIX TPUHITUIIOB
JEACTBAS TEXHUYECKUAX YCTPOMCTB,
TaKuX Kak: (POTOIJIEMEHT, (POTONATUUK,
CoJIHeUHas OaTapes, CBETONO;, U
YCIIOBUH X O€30MACHOTO MPUMEHEHUS
B IPAKTUYECKON JKU3HMU.

Pewenue pacuéTHeiX 3a1a4 C SBHO
3aIaHHON (PU3MYECKON MOJIENBIO

C UCIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 (hOpMYJ1 KBAaHTOBOW OMTHKHU.
Penrenne Kka4yeCTBEHHBIX 3a1a4

C OIIOPON HA M3YYECHHBIE 3aKOHE,
3aKOHOMEPHOCTH KBAHTOBOM ONTHKH.
Pacno3znaBanue (pu3HUECKAX SABICHUIMA
B YUEOHBIX OMBITAX:
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(doTosnekTpuUecKuii 3PPeEKT, CBETOBOE
JIABJICHUE.

OnucaHue U3y4YeHHbIX KBAHTOBBIX
SIBJICHUA U TIPOLIECCOB

C HCIOJIb30BAHUEM (PU3MUECKHUX
BEJINYMH: CKOPOCTh AJIEKTPOMArHUTHBIX
BOJIH, JUTMHA BOJIHBI M YACTOTA CBETA,
SHEPrusl U UMNYJIbC POTOHA

4.2

Crpoenue atoma

Mopenb atroma ToMcoHa. OnbITEI
Pesepdopna no paccesHuro
o-yactuil. [ Inanerapnas Moaenn
aroma. [loctynarel bopa.
Hznydenune u nornowmeHue GOTOHOB
IIPU EPEXOJIE aTOMA C OJHOTO
YPOBHsI 3HEPIMU HA APYyroil. Buasl
cnekTpoB. CEKTP YPOBHEH SHEPrUU
aroMa BOJOPOJA.

BonHoBbIe cBOIICTBA yacTULl. BOIHEI
ne bpoinsa. KopnyckynspHo-
BOJIHOBOW Iy aJTU3M.

CIIOHTaHHOE ¥ BBIHYKJIEHHOE
U3ITyYEHUE.

TexHuyeckue ycrpoicrsa u
MPAKTUYECKOE TPUMEHEHUE .
CIIEKTPAJILHBIN aHAIN3
(CIEKTPOCKOI ), JIa3ep, KBAHTOBBIN
KOMITBIOTEP

Hzyuenue monenu oneita Pezepdopna.
IIpoBeneHue sKciepuMeHTa

10 HAOMIOACHHUIO JIMHERYATOTO CIEKTPA.
Onenka abCOFOTHBIX M OTHOCHTEIBHBIX
NOTPEIIHOCTENR U3MEPEHUH (PU3NUECKUX
BEIIMYHH.

Hzyyenue moaenu atroma: TomMcoHa,
TUIAHETAPHON MOJENN aTOMA, MOJEIH
aroma bopa.

H3yueHue criekTpa ypoBHEN SHEPTUH
atoma Boj1opoja. OObICHEHHE
[IPUHIUIIOB IEUCTBUSA U YCIIOBHI
0€30MaCHOr0 MPUMEHEHUS
CIEKTPOCKOTIA, JIa3ePa, KBAHTOBOIO
KOMIIBIOTEPA.

Penrenne Kka4yeCTBEHHBIX 3a1a4

C OMOPOM HA N3YUYCHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3MYECKHE
SABJICHUS 110 TeMe « CTPOCHHE aTOMAy.
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PacnoznaBanue puanyeckux sBICHUAN
B YU€OHBIX ONBITAX. BO3HUKHOBECHUE
JIMHENYATOrO CIEKTPA U3JTyYEHHUS.
AHaJIN3 KBAHTOBBIX MTPOIIECCOB U
SIBJICHU C UCITOJIb30BAHUEM
nocryJiaros bopa

4.3

ATOMHOE PO

OKCIEPUMEHTHI, JOKA3bIBAKOLINE
CJIO>KHOCTBb CTPOCHUS SAPA.
OTKpBITHE PAIMOAKTUBHOCTH.
OnsiTel Pe3epdopaa no
OIPEIEIIEHUIO COCTaBa
PAIMOAKTUBHOTO U3ITyUYEHUSI.
CpoiicTBa anb(a-, 6era-,
raMMa-u3jiyueHusi. BnusiHue
PaaIMOAKTUBHOCTH HA KUBBIE
OpPraHu3MBbl.

OTKppITHE TPOTOHA U HEUTPOHA.
HykiionHas Mozens sapa
['eiizenOepra-MBaHeHKO.

3apsin sapa. MaccoBO€ YUCIIO Sapa.

Hzotomsi.
Anb(a-pacnaz. SNEKTPOHHBIN U

NO3UTPOHHBIN OeTa-pacnan. ['amma-
U3NyUYEHUE. 3aKOH PaAOaKTUBHOTO

pacmaja.
DHEprus CBsA3M HYKJIOHOB B SIIPE.
S iepHbIE CHITBL.

H3ydeHune 3KkCnepuMeHTOB,
JOKA3bIBAOIINX CJI0KHOCTh CTPOCHUS
ATOMHOTO sIIpa.

HccnenoBanue TpEKOB YaCTHI|

(o roToBBIM (oTOrpadusm).
H3yueHune siaepHbIX CUJL, SIEPHBIX
peaKuuii CHHTE3a U pacrania,
TEPMOSIACPHOTO CUHTE3A.

H3yyeHune HyKIIOHHON MOJIENH sapa
['eiizenOepra-MBaHeHKO.

OOBbsCHEHUE YCTPOHCTBA U
MIPUMEHEHUS TO3AMETPA, KAMEPBI
BunbcoHna, saepHOro peakropa,
aTOMHOM OOMOBI.

Pemenue 3amau ¢ onopoi

HA MOJYYEHHBIE 3HAHUS, B T.4. O 3apse
¥ MacCOBOM YHCIIE SPA.
Pacno3naBanne GpU3NUYECKUX SIBICHUH
B YUEOHBIX ONBITAX M B OKPYXKAOLICH
YKU3HM: €CTECTBEHHAS U UCKYCCTBEHHAS
PaIOAKTUBHOCTb.
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Jledext macchl sapa.

SnepHeie peakuuu. Jleneuue u
CUHTE3 sJIEP.

S nepHbiil peaktop. TepMosaepHbIit
cuHTe3. [IpoOneMbl U MEPCIEKTUBI
SIEPHON DHEPTETUKH.
DKOJIOTUYECKHUE ACTIEKTHI IACPHOM
SHEPreTUKH.

DneMeHTapHbIC YaCTULBL. OTKPBITHE
MO3UTPOHA.

MeTo1bl HAOIOACHUS U
PETUCTPALIMH BIIEMEHTAPHBIX
YaCTHLL.

DOyHIAMEHTAIBHBIC
B3aUMOJCHCTBHS. EMMHCTBO
(pU3NYECKOM KapTUHBI MUPA.
TexHuyeckue ycTponcTsa u
MPAKTUYECKOE TPUMEHEHUE
JIO3UMETP, Kamepa BuiibcoHa,
SJIEPHBII peaKTop, aroMHas bomoOa

Onucanue KBaHTOBBIX SIBIICHUI U
IIPOLIECCOB € UCIIOJIB30BAHUEM
(PU3NYECKUX BETUUMH: TEPUOT
[oJIypacrania, S3Heprus CBA3u aTOMHBIX
a1aep, AePEKT Macchl SAPa.

AHaJIN3 TPOLECCOB U SBJICHUI

C UCITOJIb30BAHUEM 3aKOHOB U
ITOCTYJIATOB: 3aKOH COXPaHEHUS
AIEKTPAYECKOTO 3apsiia, 3aKOH
COXPaHEHHS MacCOBOI0 YHCIIA,
nocrynarsl bopa, 3aKoH
PagoOaKTUBHOIO pacnaia.

VYyactue B paboTe Kpyriaoro crona
«DyHaamMeHTanbHbIE B3AUMOIEHCTBHSI.
EauHcTBO (DpM3HuecKoil KapTUHBI
MUPaY.

Hcnonb3oBanue nHPOPMALMOHHBIX
TEXHOJIOIUIM I IOUCKA,
CTPYKTYPUPOBAHMSI, HHTEPIPETALMH U
NPEICTaBICHHS HH()OPMALKA TPH
NOJrOTOBKE COOOLIEHUH O MPUMEHEHUH
3aKOHOB KBAHTOBOM (PH3UKK B TEXHUKE
Y TEXHOJIOTUAX, SKOJIOTHYECKUX
aCIIEKTax sIICPHONA DHEPrETUKHU

Hroro no pazaeny

15
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Pa3zpaen 5. DiieMeHTHI aCTPOHOMHUM B ACTPOPH3UKH

5.1

ONEMEHTHI
ACTPOHOMUU U
acTpoPu3uKH

7

JTansl pa3BUTHS ACTPOHOMUH.
[TpukiianHOE U MUPOBO33PEHUECKOE
3HAYEHUEC ACTPOHOMUMU.

Bun 3sé3mnoro HebOa. Co3pe3aud,
SIPKUE 3BE3IBL, TUTAHETHI, UX
BHJIUMOC JIBUKEHUE.

Conneunas cucrema.

Connue. CosiHEUHAS! AKTUBHOCTD.
Hcrounnk 3ueprum CosHua v 3BE3 1.
3BE3/1bI, UX OCHOBHBIC
XapakTepUCTUKHU. /[narpamMmma
«CIIEKTPAIIbLHBIN KITACC —
CBETUMOCTBY. 3BE3/IbI TJIABHOM
MOCIEA0BATENBLHOCTH. 3ABUCUMOCTh
«Macca — CBETUMOCTBY IS 3BE3]T
TJIABHOM TTOCJIEA0BATEIIBHOCTH.,
BHyTpeHHEE cTpoeHUE 3BE3 .
CoOBpEMEHHBIE IPEACTABICHUS

0 MPOUCXOKIAECHUHU U SBOJTIOLINT
ConHua v 3B€371. DTallbl ;KU3HA
3BE3.

Muieunsiit [1yTe — Hama ["anakTuka.
[Tonoxxenue u nukenne ConHna

B ["anakTuke. TUIbI TaJTaKTUK.
PaavoranakTiky 1 KBa3apsl.
UEpHBIC IBIPHI B iPaX TATAKTUK.

[ToaroroBka cooOuieHnii 00 3Tanax
pPa3BUTHS ACTPOHOMUH, O TPUKIAAHOM
¥ MUPOBO33PEHYECKOM 3HAYCHU N
ACTPOHOMUH, O METOAAX MOJIyYCHUS
HAYYHBIX ACTPOHOMHUYECKUX 3HAHUH,
OTKPBITHAX B COBPEMEHHON
ACTPOHOMHHU.

H3yyenune coBpeMEHHBIX
MIPEICTABICHAMN O IPOUCXOKICHUN U
spontounn ComHLA U 3BE3 .
H3yueHune TUNOB rajlakTuK,
PaAMOTraJIAKTUK U KBA3aPOB.
HzyueHnne nBrKeHNs HEOECHBIX TEl,
SBOJIFOLMHA 3BE3T U BCEIICHHOM,
MIPOLECCOB, MPOUCXOAIINX B 3BE3aX,
B 3BE3THBIX CUCTEMAX,

B MEKTATAKTUUECKON Cpele,
MacITabHOW CTPYKTYpbl BCeeHHOI
OObsacHeHune pacimpenns BeeneHHoi
Ha OCHOBE 3aKoHa Xab0ua.
[ToaroroBka Kk 00CYKICHUIO
HEPEIIEHHBIX TPOOJIEM aCTPOHOMMH.
[TpoBeneHue HaOMOICHUINA
HEBOOPY’KECHHBIM IJ1a30M

C UCIIOIB30BAHUEM KOMITBFOTEPHBIX
MIPUJIOKEHUM TSI OITPEACIIEHUS
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Bceenennas. Pacumpenue
Beenennoii. 3akon Xa00ma.
Paz0eranue ranaktuk. Teopus
boubiioro B3peiBa. PenukToBoe
U3TYYCHHUE.

MacmrabHast CTpykTypa
Bceenennoii. MeraranakTuka.
Hepewménnpie mpoOieMbl

MOJI0KEHMST HEOECHBIX OOBEKTOB

HA KOHKPETHYIO JIaTy. OCHOBHBIE
cozee3aus CEeBEPHOro Noaymapus

U SIPKUE 3BE3bI.

[TpoBeneHue HAOMIOACHU B TEECKOIT
Jlyusbl, naner, Mneunoro [lytu.
Yyactre B IUCKYCCHUU O HEPEUIEHHBIX
npoOiemMax aCTpPOHOMUH

aCTPOHOMUM
Hroro no pazaeny 7
Pa3paen 6. OG001maromee noBToOpeHue
6.1 | O6o0wmaromee 4 OO6001IeHrE U cHCTEMATU3ALUS Yyactue B JUCKYCCHH O POJIH (PU3HKH
MOBTOPEHHE COJIEpKaHUsl PA3JIENIOB Kypca ¥ aCTPOHOMUM B pa3IMuHbIX cpepax

«Mexanukay, «MonekyJisipHas
(u3nKa U TEPMOJAUHAMUKAY,
«OneKkTpoauHaMuKay, «Konebanus
1 BOJIHBIY, «OCHOBBI CHELUAIBHON
TEOPUH OTHOCUTEIILHOCTHY,
«KBanToBas puszmnkay, « IIMEMEHTHI
ACTPOHOMHUU M aCTPOPHU3UKI.
Pone ¢usuku u acTpoHOMUY B
SKOHOMHYECKOM, TEXHOJIOTHUYECKOM,
COLMATIbHON U 3THYECKOM cepax
JEATENBHOCTH YEJIOBEKA, POJIb U
MECTO (PU3HKHM M ACTPOHOMHHU

B COBPEMEHHOW HAYYHOW KapTHHE
MUpPa, 3HAYECHUE ONUCATENILHOM,

JEATEIbHOCTH YEJIOBEKA.
IToaroroBka cooOlleHUI 0 MECTE
(PU3UYECKON KapTUHBI MUPA B PIAY
COBPEMEHHBIX MPEICTABICHUI

0 MPUPOJIE.

BrinonHeHne yuyeOHbIX 3a1aHui,
JEMOHCTPUPYIOIIMX OCBOCHUE
OCHOBHBIX MOHATHHA, (PU3NIECKUX
BEJIMYMH M 3aKOHOB Kypca (pu3uku 10—
11 knaccos
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CHUCTEMATU3UPYIOLLEH,
OOBSICHUTENILHOM 1
NPOTHOCTUYECKON (PyHKIMH
(u3nvECKOi TEOpUH, POJIb
(u3nyeCKoii TEOpUN B
(opMUPOBAHNY TPEACTABICHUIA
0 (U3NYECKOI KapTHHE MUPA, MECTO
(pU3NYECKOI KApTUHBI MUPA

B 00LIEM psiy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEACTABICHA N O IPUPOIE

Hroro no pazaeny 4

PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO 68
YACOB IIO ITPOI'PAMME
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